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PedbepaT: 36epexeHHs Ta BigHOBMEHHS penpoayKTMBHOIO 340POB'S — HaWBaXNuMBIlLi 3adadi cyvacHoi meauumHu. Mepcnek-
TUBHMM Y MiKyBaHHi XIiHOYOI NMaTonorii € 3acTOCyBaHHA MOXiAHUX NAAUEHTW MAMHU (Me3eHXiMarnbHi CTPOManbHi KMiTUHKU, NNodoBi
0BOIOHKM, eKCTPaKTU Ta eKCMiaHTh), siki MaTb Benukui nponidpepaTnBHUIA NOTeHUian Ta TPOMHICTb A0 XIHOYO! PenpoayKTUBHOI
cuctemn. Y poboTi BU3HA4Yanu BB KPiIOKOHCEPBOBAHMX EKCMMaHTIB MMaLeHTU Ha XiHOYy penpofyKTMBHY CUCTEMY LUypiB Ta
MuLen B HOpMi (pepTunbHICTb Ta ecTpanbHUA UMKM) Ta 3a naTtonorii (iHpekuiiHMn npouec, eHOOoKpUHONAaTisA, ayTOIMyHHUI CTaH,
TpaBMma Ta iwemis). BusaBneHo, WO KPIOKOHCEPBOBAHI €KCMNaHTW NnaueHTn MalTb TPOoMiYHUN edekT Ha MaTKy Ta SEYHUKM,
TMMYacoBO 3aTPUMYOTb OBYMALLtO, NONerwyTb nepebir ayToiMyHHOT Ta eHOOKPUHHOI naTonoril, ilemii. MNpu uboMy nia Aieto ekcrnax-
TiB NnaueHT noripwyetbes nepebir iHeKUinHOro npouecy Ta NOCUMETLCS CManKoyTBOPEHHS.

KniouoBi cnoBa: nnaueHTa, KpiokOHCEPBYBaHHS, MULLI, LIypW, BariTHiCTb, 6e3nniaas, aHTudocdhoniniaHuii cCMHAPOM, CUHAPOM
NONIKICTO3HMX SIEYHUKIB, IHIEKLIA, NePEKPYT AEYHMKIB.

Pedepart: CoxpaHeHne n BOCCTAHOBIIEHNE PenpoAyKTUBHOIO 340POBbSA — BaXHeWlue 3agavnm COBPEMEHHON Meguuu-
Hbl. MepcnekTUBHLIM B feYeHWn NaToNorny XEeHCKON penpofyKTUBHOW CUCTEMbl SIBNSAETCS NPUMeHeHVe MPOU3BOAHbLIX nna-
LeHTbl Yyenoseka (Me3eHXMMarnbHble CTpOMarnbHble KNeTkW, NnofHble 060M0oYKM, SKCTPaKTbl M IKCMMAHTbI), KOTOPble NMeT
GonbLion nponudepaTMBHBIA NOTEHUMAN U TPOMHOCTb K XEHCKOW penpoykTuBHOW cucteMe. B paboTe onpegensinu BnusiHme
KPMOKOHCEPBUPOBAHHbLIX 3KCMMAHTOB MMaLeHTbl Ha XEHCKY penpoayKTUBHYIO CUCTEMY KPbIC U Mbieln B HOpMe (depTunb-
HOCTb M 3CTpanbHbIA LUKMK) U NpU naTtonornm (MHMEKLMOHHBLIN NpoLuecc, 3HAOKPMHONATUSA, ayTOMMMYHHOE COCTOSIHMe, TpaBma
1N nwemus). BoiaBNeHoO, 4YTO KPUOKOHCEPBUPOBAHHbIE 9KCNMAHThbl MNaUeHTbl MMeT Tpoduyeckun a@PeKT B OTHOLWEHUN
MaTKW U SIMYHUKOB, BPEMEHHO 3a[epXuBatloT OBYMNAUMIO, MOMOXUTENBHO BIUAIOT Ha TeYeHne ayTOMMMYHHOW W 3HAOKPUHHOMN
natonoruun, nwemuun. MNpn aTom, Noa AEWCTBUEM SKCMMAHTOB MiaueHTbl yXyAlwaeTcs TedeHne MHAEKLMOHHOro npouecca u
nosbiwaeTcs obpasoBaHue cnaek.

KnioyeBble cnoBa: nnawleHTa, KPMOKOHCEPBMPOBAHMWE, MbILK, KpbiCbl, BepemeHHoCTb, 6ecnnoaune, aHTUdOCHONUNUAHBIV
CVMHAPOM, CUHAPOM MOSMUKUCTO3HBIX SIMYHMKOB, MHPEKLNS, NepekpyT ANYHUKOB.

Abstract: One of the most important tasks in current medicine is the preservation and restoration of fertility. The application of
human placental derivatives (mesenchymal stromal cells, fetal membranes, extracts and explants), having a high proliferative
potential and the affinity to female reproductive system, is a promising direction for treating female reproductive pathology. Here
we determined the effect of cryopreserved placental explants on female reproductive system of rats and mice under normal
conditions (fertility and estrous cycle) and in pathology (infectious process, endocrinopathy, autoimmune pathology, trauma/ischemia). The
cryopreserved placental explants were revealed to have a trophic effect on uterus and ovaries, they temporarily delayed ovulation
and positively affected autoimmune, endocrine pathology and ischemia course. In addition, placental explants aggravated the infec-
tion course and increased the peritoneal adhesion formation.

Key words: placenta, cryopreservation, mice, rats, pregnancy, infertility, antiphospholipid syndrome, polycystic ovary syndrome,
infection, ovarian torsion.
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30epeskeHHs Ta BIIHOBJICHHS )KIHOYOTO PETPOIYK-
THUBHOTO 3/I0POB’ sl — TPIOPUTETHHI HATIPSIMOK POOOTH
BcecBitaboi opranizauii oxoponu 310poB’st y XXI cro-
piuui. 3a nanumu BOO3 B ocTanHi poku B Ykpaini
CIIOCTEPIraeTbcs TEHICHIIA 0 TMOKPAIICHHS MOKa3-
HUKIB PEeNpOIyKTHBHOT'O 30POB’ sl )KIHKH ITOPIBHSHO 3
IHIIMMH KpaTHaMU, IKi MAIOTh CXOXKHU PIBEHb JOXO.Y,
OJIHAK BiJIMiYa€ThCSI ICSKE BiJICTaBaHHS BiJ KpaiH 3a-
xigHoi €Bpornn [22]. [Tomonanus npo6iem Oe3rmi st
Ta IMaToJIOT1# BariTHOCTI, sIKi 3a3BUYAil € pe3yIbTaTOM
MOPYIIEHB XKIHOYO0i CTATEBOi CHCTEMH, TO3BOJIUTH MOKpa-
IUTH ieMorpadidHi MOKa3HUKHU Ta 3I0POB’ sl HOBOHA-
pomkenux [3, 23]. HaltGipIn MOMIMPEHUMH TTPUIH-
HaM# O€3IUTi IS Ta AaTOJIOTIH BariTHOCTI € IH(EKIIiHI
MIPOLECH, BUKJIMKAaHA HUIMH CIIaiikoBa XBOpo0a, ayTo-
IMyHHI, €HIOKpUHHI Ta cyauHHI posnaau [11,23]. Hapasi
y Cy4acHiil MeUIIMHI PO3BUBAIOTLCS TEXHOJIOTII, MO-
B’sA3aHi 3 3aCTOCYBaHHSIM CTOBOYPOBUX KIITHH Ta
(axTOpiB POCTY, OAHUM 13 HAHOIBLI NEPCTIEKTUBHUX
JoKepen sikux € mianenTa [3, 15, 18]. Ilo-nepiie, ne
MOSICHIOETHCSL THM, 110 KIITHHU IUIALEHTH MAaroTh
AKTUBHHU MTpostihepaTUBHUI MOTEHITial Ta 31aTHICTh
PETYIIOBATH SK PO3BUTOK IUIOJA, TAK 1 MATEPHHCHKO-
IUTOMOBY B3aemoniro. [lo-mpyre, miuaneHTa 3MIHIOE
roMeocTa3 Matepi, a 1e BILTMBAE Ha Tiepedir 6araTthox
3axBoproBanb [20]. Kiiniune 3acTocyBaHHS 00’ €KTIB
IUIAIIEHTAPHOT'O ITOXOKEHHS MOJKIIMBE TIIBKH 32 HasIB-
HOCTI CTaHAapTHU30BaHOrO Ta Oio0e3nevyHoro mare-
piany, mo 3a0e3neuyeTbes TEXHOJIOTIIMUA KP1OKOH-
CEpBYBAHHS Ta HU3bKOTEMIIEPATypHOr0 OaHKYBaHHS
[3, 4, 7]. Icuye Oarato ekcriepUMEHTAIbHHUX Ta KIli-
HIYHUX TOBIOMJICHB IOJI0 3aCTOCYBaHHS MeE3EHXi-
ManbHuX ctoBOypoBux kiituH (MCK), ekcrpakTis,
TKaHWHY TUIAICHTH TP MATOJIOTISAX YKIHOUOT pempo-
JIyKTUBHOI cucTeMH [ 3, 5, 6,9, 10, 13]. OmHak 111 6iomorivHi
00’ €KTH HE € CTAaHIAPTU30BAHUMH Ta CHCTEMATH30Ba-
HUMH BiJIIIOBITHO JT0 METONTUK, & TAKOXK TBAPHH, TIOX1THIX
IJTAICHTH, SIKI 3aCTOCOBYIOTHCSI B €KCIIEPHMEHTaX.
[IponemoncTposano, mo MCK, Bu/IinieHi 3 riamneHrap-
HOTO MaTepiaiy, BiIpi3HAIOTHCS 32 BIACTUBOCTSIMU Bij
MCK i3 inmux mxepen [12]. I3 kpiokoHCEpBOBaHUX
01000’ €KTIB camMe EKCIUIAHTH TUIAIEHTH (OpPTraHOTUTIOBA
KyJIbTypa) MaloTh BUPaXEHi BIACTUBOCTI yCiX Jepu-
BaTIB IUIAIEHTH Ta € HAWOLIbII OJIU3bKUMHU 10 HET 3a
CTPYKTYpOIO Ta GyHKUisAMH [7].

BusnaueHHS BIUIMBY IUIALIEHTH Ta 11 MOXIHUX Ha
OpraHi3M eKCIIepUMEHTAILHIX TBAPHH Y HOPMI Ta 32
TIaTOJIOT1{ T03BOJUTH, 3 OHOTO OOKY, CIIPSIMYBATH J0C-
JIJDKEHHS 111010 JOLJIBHOCTI 3aCTOCYBaHHS MOXIij-
HUX TUIAICHTH 32 KOHKPETHUX MaTOJIOTIYHUX CTaHIB
13 BU3HAYEHHSAM IOKa3aHb, MPOTUIIOKA3Hb Ta e(eK-
THBHOCTI, 3 1HIIIOr0, — [NIMOIIIE IO CJIIAUTH BIUIUB I1J1a-
LIEHTapHUX (DAKTOPIB HA OPraHU Ta CHUCTEMU JKIHKH.
Le Moxxe OyTH BaKJIMBO HE TiJIBKH JUIsI BAKOPUCTAHHS
y KJIITHHHIH Tepartii, a i 17151 BUBUEHHSI 0COOIMBOCTEN
MATOJIOTIYHHUX MPOIIECIB i 9ac BariTHOCTI.
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One of the priorities of the World Health Organi-
zation’s activity in the 21 century is to preserve female
fertility. According to the WHO data the tendency to
improve the female reproductive health indices has
been recently observed in Ukraine as compared to other
countries with similar income level, but there is some
lag behind the Western European countries [22]. Over-
coming the infertility and pregnancy pathologies, usually
resulting from disorders of female reproductive system,
will improve demographic indices and newborn health
[8, 23]. The most common causes of infertility and preg-
nancy pathologies are infectious processes and resul-
ting adhesive disease, autoimmune, endocrine and vas-
cular disorders [4, 23]. The therapies involving stem
cells and growth factors, where placenta is one of the
most promising sources, are now in progress in current
medicine [8, 10, 16]. First, this is due to an active proli-
ferative potential of placental cells and capability to
regulate both fetal development and maternal-fetal
interaction. Secondly, the placenta changes maternal
homeostasis, thereby affecting the course of many di-
seases. Clinical application of placenta-derived objects
is possible only if standardized and biosafe material is
available, which could be provided by technologies of
cryopreservation and low-temperature banking [8, 12,
5]. There is a huge number of experimental and clinical
reports on using mesenchymal stem cells (MSCs),
extracts, placental tissue in female reproductive patholo-
gies[2,3,7,8, 11, 19]. However, these biological objects
are not standardized and classified according to the
techniques, experimental animals, as well as placental
products used in the experiments. The MSCs of placen-
tal origin differ by their properties from the cells procured
from other sources [6]. Among the cryopreserved bio-
objects, namely placental explants (organotype culture)
have pronounced properties of all the placental deriva-
tives, and the most similar structure and functions [15].

Determining the impact of placenta and its deriva-
tives on experimental animals’ body under normal
conditions and in pathology will allow, on the one hand,
to study the expediency to apply placental derivatives
in specific pathological conditions with determining
the indications, contraindications and efficiency and to
better understand the impact of placental factors on
female organs and systems, on the other hand. This may
be important not only for cell therapy, but also for un-
derstanding the peculiarities of pathological processes
during pregnancy.

The research was aimed to elucidate the effect of
cryopreserved placental explants on female reproduc-
tive system under normal conditions and in different
pathologies in laboratory animals.

Materials and methods
Experiment design. For a versatile estimation of
the impact of cryopreserved placental explants (CPEs)
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Mertoro poOoTy Oys10 BU3HAUEHHS BIUTUBY KPIOKOH-
CEpBOBAHMX €KCIUIAHTIB IUIAIIEHTH HA KIHOYY Perpo-
IOYKTHBHY CHCTEMY y HOPMI Ta 32 Pi3HUX MATOJIOTTYHUX
CTaHiB Ha 1a0OPaTOPHUX TBAPHHAX.

Marepianu Ta MeToaH

Huszaiin excnepumenmy. Jns BceOIYHOI OLIHKU
BIUIUBY KPIOKOHCEPBOBHHUX EKCIUJIAHTIB IUIALICHTH
(KEIT) Ha iHOYY peTpOyKTHBHY CUCTEMY CIIOYATKY
3’SCOBYBaJIM IXHI{ BIUIMB Ha XapakTep €CTPaTbHOTO
UKy Ta PENPONYKTHBHI MOKAa3HUKH IHTAKTHHUX
tBapuH. Jlani BuzHavanu niro KEII Ha ocHOBHI maro-
JIOTI4HI CTaHH, K1 MPU3BOAATH 10 MOPYIIECHHS PETPO-
JMyKTUBHOT QyHKIIT (iHEKIIHHMIA Tpotiec, ay TOIMyHHHUI
mpolec, CHIOKPUHHA MATONOTis, TpaBMa Ta ileMis).
V sixocTi iHexuiiinoro nmpouecy Oyna oOpaHa Mozeb
MEPUTOHITY 3 MYHKII€I0 Ta JIETyBaHHAM, SIKa € BiJl-
TBOpPIOBaHOIO. Lle 103BoJIsIE MOIEIIOBATH TOCTPHHA 1H-
(exuiiHui npoLec 13 HACTYTHUM CHaHKOyTBOPEHHSIM.
[Ipu upomy nana Mozenb 3abe3nedye HU3bKI MTOKa3-
HUKH JIeTabHOCTI [ 16]. AHTH(OCh oM THII CHHAPOM
(ADC) OyB 00OpaHUii SIK THIIOBA Ta PO3MOBCIOIKEHA
ayTOIMyHHA TaTOJIOTis, XapaKTepHa JJIs BariTHOCTI.
OCHOBHOIO JTaHKOIO Y PO3BUTKY IIi€1 TIATOJIOTI] € BH-
poONIeHHsT ayTOaHTUTLT 10 (ochomimiaiB, Mo mpu3-
BOJIUTH JI0 KOATYJIOMNATii, MOpYyIIeHHS MyaleHTanii Ta
301bIICHHS] TTOKA3HUKIB MAaTEPUHCHKOI, a TaKOX
MepUHATAIBLHOT 3aXBOPIOBAHOCTI i JieTasibHOCTI [6, 21].
Cunppom nomikicro3aux seunukis (CIIKS) oOpano sk
MO/JIeJIb eHOKPUHHOI aTOJIOT 11, SIKa CyIPOBOIKY€ETh-
sl HOpyIIeHHsIMH QYHKLIH rinmoTanamyca, rinogisa,
HaJHUPHUKIB, SEYHUKIB; OC3IUIISAM; ITiIBUIICHOIO
CeKpeLi€ro auIporeHis ta ectporeis [ 14, 17]. Ilepe-
KpYT SI€EYHUKIB 0OpaHO SIK MaTOJOTiI0, B OCHOBI SIKO1
JICKUTH apTepiajibHA iMIeMisl Ta BEHO3HHWH 3acTii i3
KPOBOBWJIMBAMH Yy MapEHXIMY SI€UHUKIB, (hOpMyBaH-
HsIM TPpOMOIB, 3aru0esutro (OJIiKyJIiB, YHACIIIOK YOT0
PO3BHUBAETHCS OC3ILTI S, SETHUKOBA HENOCTATHICTb,
MTOCTKACTpamiianii cuaapoM [ 19].

Ompumanna KEII npoBoaun 3a pailie po3poo-
JieHUM MeToaoM [4]. Ilnanenty J0auHu, 10CTaBICHY
MPOTATOM 3-X TOJHH Micisl onepaii KecapeBoro po3-
TUHY, TpoMuBasid (hochaTHO-cONbOBUM OydepoM i
(parMeHTyBaIH. Y SKOCTI KPiO3aXHCHOIO CEPEAOBHIIA
BUKopHcTOBYBasu 10%-1 po34nH AUMETHICYIIb(OK-
cuny («Sigmay, CIIIA) Ha ocHOBI cepenosuiia DMEM
13 BUCOKHM BMICTOM IJIFOKO3H 1 L-rmytaminom («Bio-
Westy, @paniiis), 36arauenoro 10% ¢eranpHoi Orya-
yoi cuposaTku («Lonza», Himeuunna). 3pa3ku 3amo-
poxyBaiu y kpiorpo0dipkax «Nuncy (CLLA) 3 Bukopuc-
TaHHSIM 130MPOIIAHOIOBUX KOHTEHHEPIB «Mr. Frosty™
Freezing Container» («Thermo Fisher Scientificy, CLLIA)
31 mBuakicTio 1 rpaa/xs 1o —70°C i3 HacTymHUM 3a-
HYpPEHHSIM Y piikuii a30T. Po3MopokyBau Ha BO/IsIHI T
Oani («Bb-4», Ykpaina) 3a remneparypu 37°C 3 Hac-
TYITHUM BiJIMUBaHHSM BiJl KPiOIIPOTEKTOPA KUBUIIb-
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on female reproductive system, we elucidated first
how they affected the character of estrous cycle, and
reproductive indices in the intact animals. Then we
determined the CPEs effect on the main pathologi-
cal states, stipulating the reproductive function disor-
der (infection, autoimmune process, endocrine patho-
logy, trauma and ischemia). The model of peritonitis
with puncture and legation was chosen to simulate
infection process. This model is replicable, thereby
enabling to observe an acute process with subsequent
formation of adhesions, herewith the animals are cha-
racterized with quite a low mortality [13]. An antipho-
spholipid syndrome (APS) was selected as a typical and
widespread autoimmune pathology, being typical for
pregnancy. The major link of this pathology is the pro-
duction of autoantibodies to phospholipids, resulting in
coagulopathy, placentation disorder, increased maternal
and perinatal morbidity and mortality [19, 20]. The
polycystic ovary syndrome (POS) was taken as a mo-
del of endocrine pathology, accompanied by disorde-
red functions of hypothalamus, pituitary, adrenal glands,
ovaries; infertility; increased secretion of androgens
and estrogens [9, 14]. The ovarian torsion model was
used as the pathology, characterized with arterial ische-
mia and venous stasis with hemorrhages in ovarian
parenchyma, thrombus formation, loss of follicles, re-
sulting in development of infertility, ovarian failure,
postcastration syndrome [18].

The CPEs were procured according to the previously
designed technique [12]. Human placenta, delivered
within 3 hrs after Caesarean section was washed with
phosphate-buffered saline and disintegrated. As a cryo-
protective medium we used 10% dimethyl sulfoxide
(Sigma, USA), in high glucose DMEM medium with
L-glutamine (BioWest, France) enriched with 10% fe-
tal bovine serum (Lonza, Germany). The samples were
frozen in Nunc cryovials (USA) using Mr. Frosty™
isopropanol freezing containers (Thermo Fisher Scien-
tific, USA) with 1 deg/min rate down to —70°C, fol-
lowed by immersion into liquid nitrogen. Then they
were warmed in a water bath (WB-4, Ukraine) at 37°C
with following cryoprotectant wash-out with nutrient
medium. Prior to administration the CPEs were frag-
mented down to single villi and weighed on Axis AD
50 scales (Axis, Poland) with 0.5 mg precision.

In this research we used 6-month-old female
BALB/c mice and outbred F1 ones (first generation
BALB/c and CBA) weighing (20.0 = 1.5) g and
6-month-old female Wistar rats weighing (250.0 £
+ 20.0) g. During experiment the animals were housed
at the animal facility with natural light/dark cycle and
a standard diet. Animals were kept in accordance with
the animal facility rules and regulations. The CPEs
doses for animals were calculated according to the
guidelines for drug study [17]. The calculated dose
(10 and 70 mg for mice and rats, respectively) was
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HuM cepenosutieM. [lepen BBeaennsm KEIT ¢par-
MEHTYBAJIH JI0 OKPEMUX BOPCHH Ta 3B)KYBAJIU HA Barax
«Axis AD 50» («Axisy, [TonpIia) 3 auckpetHicTto 0,5 Mr.

ExcniepumMeHTH IpOBOANIM HA 6-MICAYHUX CaMU-
msax muied inii BALB/c Ta veninitinux F1 (mepire
nokomiaas BALB/c Ta CBA) macoro (20,0 £ 1,5) rra
Ha 6-MiCSAYHMX caMHLAX LIypiB JdiHii Bictap macoro
(250,0 = 20,0) . [IpoTsSIromM eKCIEpUMEHTY TBapUHU
3HAXOAMIIUCS 32 YMOB NPUPOJHOTO OCBITIICHHS Ta
CTaHJAPTHOTO XapuyBaHHs. TBapHH yTPUMYBaJIHU BiJl-
MTOBIHO JI0 TIPABHJI OCHAIICHHS Ta (PyHKIIIOHYBaHHS
BiBapiro. J{o3u KEII my1st TBapuH po3paxoByBad 3TiIHO
3 PEKOMEHJIAIISIMH OO0 JAOCIIHKEHHS JIIKAPChKUX
npernapartis [ 1]. Po3paxoBany mo3y (st murmeii — 10 mr,
st iy piB — 70 Mr) BBoguiu y ocaTHO-CONBOBOMY
Oydepi uepe3 TOBCTY TOJKY i IIKIPHO.

Hocnioocenns ennusy KEII na ogapianvhutl yuxn
ma 3aeanvbHull cmaH TPOBOAWIN Ha JIBOX TPyMax MU-
meit BALB/c o 10 y koxHiit: 1 —i3 BBenenusm KEIT;
2 — KOHTPOJIbHA. Y MUIIIEH JTOCIII[)KYBaJIU BariHaIbHI
Ma3KH, BHSBISUIM (Da3y IUKITY, BU3HAYAIH Macy, 3a
5-0aTbHOTO IKAJIOFO OIIHIOBAJIM 3arajibHUH CTaH (O1IHCK
04eil, KoJip 1 CTaH mepcTi, aKTUBHICTH). [IpoBoammn
riCTOJIOTIYHE JOCTIHKEHHS MAaTK! Ta SICYHUKIB.

Hocnioocenns enaugy KEII na gepmunvricms
BHUKOHYBAJIM Ha JIBOX Tpynax muineit BALB/c o 10y
koxHil: 1 —13 BBegenHsM KEIT; 2 — kortposnbHa. [Ticns
BBeneHHa KEII camuup cmnaproBaiu 3 caMIsiMH Y
CHiBBiAHOILIEHHI 2: 1, peecTpyBaliu KIJIbKICTb TBAPHH,
SIKi 3aBariTHIJIM, Yac JI0 MOJOTiB, KUIBKICTh Ta Macy
HOBOHAPOKEHHUX.

Hocnioocennsn enauey KEII na nepebie inghex-
Yilino2o npoyecy. 3anajieHHs1 YEPEeBHOI MOPOKHUHU
MOJIETIIOBAJIM HA HEJIHIMHUX J1a00paTOPHUX MHUIIAX
LUTSIXOM TIePeB’I3KH Ta MyHKIIiT H)KHBOI TPETUHH CIIITON
KHIIKH 32 3aTalIbHONPUIHATHM MeTozoM [ 16]. Buxo-
pucTaHHs y poOOTi ayTOpeTHIX TBApUH IIOB’S3aHE 3
BHCOKOIO CMEPTHICTIO IPH MOJICITIOBAHHI iH(EKIIIHHOTO
[POLIECY Ha IHOPEIHUX TBAPUHAX. MUIIICH pO3 AN
Ha Tpu rpynu 1o 10 y koxkniii: 1 —BBenennst KEI uepes
2 THXKHI ITICJISL MOJENIOBAHHS, 2 — MOJEIIOBAHHS 1H-
¢exuiitnoro npouecy 6e3 BBeaeHHs: KEIT; 3 —koHTpoib
(xubHOOIIEpOBaHi TBApHUHM). JOCTiILKyBaK TOKa3HUKH
KJIIHIYHOT0 aHAIi3Y KPOBi, MOP(OIIOTTYHY CTPYKTYPY s€4-
HUKIB Ta MaTKy. /15 miATBEp)KEHHS BILIUBY IIEPUTO-
HITY Ha CTaTeBy CUCTEMY Yepe3 MiCSIb MiCIIsi BAKOHAHHSI
MOJIEITi CAMUITb CIIAPIOBAITH 3 CAMITSIMU Y CITiBBITHOITICH-
Hi2:1, peecTpyBaiy 4ac BiJ| ClIAPFOBAHHS JIO TIOJIOTB, OLTi-
HIOBAJIN PENPOJIYKTHBHI MOKA3HUKH, TTiCJISl 3aBEPILICHHSI
JIaKTaIllil TRAPHH BUBOJIMIIN 3 EKCIIEPUMEHTY, OIIIHIOBAITH
craifkoBwii mportec 3a [-1V crynensivu [2].

Hocnioowcenns eniusy KEII na nepebie aymoimyn-
Ho20 npoyecy nipoBoansn Ha Mozieni ADC, sSiK TUITIOBOTO
POSIBY Ay TOIMYHHOI I1aTOJIOT 1, SIKa BIUIMBA€E Ha PENpo-
nykiito. Y mumei ninii BALB/c AOC monentoBanu
[UISTXOM aKTUBHOI iIMYHi3allii [6, 21] 3 BAKOpUCTaHHAM
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subcutaneously administered in phosphate-buffered
saline through a thick needle.

The CPEs effect on ovarian cycle and general
condition was studied in 2 groups of BALB/c mice
of 10 in each: the group 1 comprised the animals with
CPEs administration; the group 2 was the control. In
mice we examined vaginal smears, determined the
phase of cycle, recorded the weight, and assessed ge-
neral health condition (eye shadow, hair colour and
state, activity) by a 5-point scale. The uterus and ova-
ries were histologically examined.

The CPEs effect on fertility was investigated in
BALB/c mice groups of 10 in each: the group 1 consisted
of'animals with introduced CPEs, the group 2 was the
control. After CPEs administration the females were
coupled with males in 2:1 ratio, then the number of
animals, that became pregnant, time to delivery, number
and weight of newborn animals were recorded.

Study of CPEs effect on infection process course.
The inflammation of abdominal cavity was simulated
in outbred laboratory mice via ligation and puncture of
the cecum lower third according to the standard tech-
nique [13]. The use of outbred animals was caused by
a high mortality following simulation of infectious
process in inbred animals. The mice were divided into
3 groups of 10 in each: group 1 — CPEs administration
in 2 weeks after simulation; group 2 — the simulation
of infectious process with no CPEs administration,
and group 3 was the control, sham-operated animals.
The complete blood count, morphological structure of
ovaries and uterus were examined. In order to confirm
this model effect on sexual system one month after
surgery the females were coupled with males in 2:1
ratio with following recording the time from coupling
to labour and assessment of reproductive indices.
When lactation was terminated the animals were
sacrificed and the adhesion process was evaluated by
-1V stages [5].

The CPEs effect on the autoimmune state course
was studied in the model of antiphospholipid synd-
rome (APS), as a typical manifestation of autoimmune
pathology, affecting reproduction. In BALB/c mice
the APS was simulated via active immunisation [19,
21] using cardiolipin antigen (Biolik, Ukraine) diluted
in 0.1% albumin solution, injected four times every 7
days with a total dose of cardiolipin of 30 pg per animal.
The APS model was considered to be formed 4 weeks
after the last administration of the drug and confirmed
by the reaction of microprecipitation, performed with
the commercial kit ‘Cardiolipin antigen for micro-
precipitation reaction’ (Biolik) according to the ma-
nufacturer’s instructions. Animals were divided into
3 groups of 20 mice in each: group 1 comprised untrea-
ted animals with APS, group 2 consisted of animals
with APS and administrated CPEs one week after the
model formation, group 3 was the control. The comp-
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KapmiomimnoBoro anTureHa («biomek», Ykpaina), po3-
BezieHoro y 0,1%-My po3unHi ans0yMiHy, SIKHI BBOAVIIN
YOTHPHPA30BO Uepe3 KOkKHi 7 1110 13 3araJibHOIO JJ03010
kapuioniminy 30 Mkr Ha TBapuHy. Monens ADC BBa-
*au c(hOpMOBaHOIO uepe3 4 THKHI MICIIsl OCTaHHBOTO
BBEJICHHA NpenapaTy Ta MiATBEpUKYBAIN PEaKLi€ro
MiKponpenumiTanii, sKy NpoBOIWIH 3 BUKOPUCTAH-
HSIM KOMEpLiHHOTo Ha00pY « AHTHI€H KapAi0mimiHo-
BUH s peakiii mikponpenumitanii» («biomex»,
VYkpaina) 3riiHO 3 IHCTPYKIIi€l0 BUpOOHUKA. TBapuH
po3ainum Ha Tpu Tpynu o 20 y koxHii: 1 — 13 ADC
6e3 mikyBanas; 2 — 13 ADC Ta BBenenusm KEII uepes
THOKIEHB Micia (hopMyBaHHS MoZIeNi; 3 — KOHTpoIb. Jlo-
CIIKyBaJIu KJIIHIYHUHN aHaJIi3 KPOBi, peaKilito 61acT-
Tparcopmauii 1iMPoUnTiB (CIIOHTAHHY Ta IHIYKO-
BaHy) uepe3 | Ta 3 TKHI micis nikyBaHHS. Yepes Mi-
CSILIb TICJIS JIIKYBaHHS 3 KOXKHOI TPyIH BUBOIMIIN IO
10 caMunb 115 TICTOJOTTYHOTO JTOCIIIKEHHS MAaTKH
Ta SIEYHHKIB, PELITY CIIAPIOBAJIH 3 CAMIISIMH Y CITiBBiJI-
HomeHHi 2:1. Yac HacTaHHS BariTHOCTI PEECTPYBaIH
METOJIOM BariHaibHUX Ma3kiB. Ha 18-ty mo0y Barit-
HOCTI TBApUH BUBOJIMIIH 3 EKCTICPUMEHTY, BU3HAYAIIH
KUTBKICTB )KHBUX Ta MEPTBUX IIJIOIIB, Macy IIOIB Ta
rrarneHTy. [IpoBoInuiIN TiCTONOTIYHE JOCIIIKCHHS
IUTAlICHTH.

Hocnioocenns enauey KEII na nepebie enoo-
KPUHHOI namono2ii ae4HuKie POBOAMIN HA MOJIEINI
CIIKA. Lo mMozmens o0panu K PO3MOBCIOKEHY
CHJIOKPUHOIIATIIO 3 MOPYLICHHAM LIEHTPAJIbHOT pery-
asauii Ta rinepdyHKUii S€YHMKIB, 3a SKOi crocTe-
piraerscst BiHOcHa abo aOCOJIOTHA TimepecTpore-
Hist. [laTosorito MozemoBany Ha 1rypax JiHii Bicrap
MiJIIKIPHUM BBEACHHSM pa3 Ha A00y 4 mr mide-
npuctony («Stada», Pocis), po3senenomy y 0,2 mi
epcuKoBoi oii, mpotsiroM 8 mi6 [17]. TBapun posmi-
JIWIA Ha TPH Tpynu no 12 y xkoxHil: 1 — TBapuHHA 3
CIIKS, sixi orpumyBanu KEIT uepe3 2 twxHI micns
dhopmyBanus mozeni; 2 — tBapuau 3 CIIKS 6e3 miky-
BaHHsI; 3 — iHTaKTHI TBapuHU. OBapialbHUH UK TBa-
PHH JIOCTIIKYBaJId METO/IOM BariHaJbHHUX Ma3KiB. Ye-
PEe3 MICALIb MiCIIsl TIKyBaHHS 3 EKCIIEPUMEHTY BUBOIUIIN
1o 6 TBapHH i3 KOXKHOI IPyIH, BU3HAYAIN MacoBi Koe-
¢iienTn, 1OCIiKYBaIM FiCTOJIOTYHI IpenapaTH sed-
HUKIB Ta MaTKH. [HIIMX caMUIb CIAPIOBAJIM 3 CAMLISIMH
y CITiBBIIHOIIEHHI 2: 1, TICIIS TOJIOT1B BU3HAYAIHN KiJTh-
KICTb TIJIO/IiB, iXHIO Macy 14ac Bijl IOYaTKy CIIapIOBaHHSI
J10 T10JIOTiB.

Bnaue KEII na peabinimayiro nicis mpasmu ma
iwiemii BUBYAIIM Ha MOJIEITl IepeKpy Ty sieuHuKiB. [1ato-
JIOT1FO MOJICITIOBAJIM Ha Iypax JiiHil Bictap 3a metoiom
O. Taskin ta criBapr. [19] nuisixom HakJIagaHHsI Jira-
Typu KeTryToM Ne6 («Irap», Ykpaina) Ha 1 cM Hux4e
[IPAaBOro SI€YHUKA HAa MATKy 3 ME30CAJIbIIIHICOM Ha
4 TOAMHY 3 HACTYIHOIO PEJIAApOTOMI€IO Ta 3HATTSIM
nirarypu. TBapuH po3AUTMIM Ha TPHU Ipynu mo 12y
KOXHIH: 1 — IIypH micis MOAETIOBAHHS MEPEKPYTY

254

lete blood count, blast-transformation reaction of lym-
phocytes (spontaneous and induced) were examined
1 and 3 weeks post therapy. One month after therapy
10 animals from each group were sacrificed for histo-
logical examination of uterus and ovaries, the others
were coupled with males in 2:1 ratio. The time of preg-
nancy onset was recorded using the vaginal smear
method. To day 18 of pregnancy the animals were
sacrificed, the number of live and dead fetuses, fetal
and placental weight were estimated. Placenta was
histologically examined.

The CPEs effect on ovarian endocrine pathology
course was investigated in the POS model. This model
was selected as an example of common endocrino-
pathy with disordered central regulation and ovarian
hyperfunction, when either relative or absolute hypere-
strogenism could be observed. The pathology was simu-
lated in Wistar rats via subcutaneous administration of
4 mg Mifepristonum (Stada, Russia) diluted in 0.2 ml
of peach oil once a day for 8 days [14]. Animals were
divided into 3 groups of 12 in each: the group 1 com-
prised the animals with POS, received CPEs in 2 weeks
after the model formation; the untreated animals with
POS were in the group 2, the group 3 was intact ani-
mals. Animals’ ovarian cycle was examined by vaginal
smears. Six animals in each group were sacrificed
one month after therapy. The mass coefficients, histo-
logical sections of ovaries and uterus were assessed.
Remained females were coupled with males in 2:1 ratio,
after labour the number of fetuses, their weight and
time from the beginning of coupling to labour were
determined.

The CPEs effect on rehabilitation after trauma
and ischemia was studied in a model of ovarian torsion.
The pathology was simulated in Wistar rats according
to the method of O. Taskin et al. [18], via imposing
catgut ligatures Ne6 (Igar, Ukraine) 1 cm below the
right ovary onto the uterus with mesosalpinx for 4 hrs
with following relaparotomy and ligature removal.
The animals were divided in 3 groups (n = 12): the
group 1 —the rats after simulating ovarian torsion with
CPEs administration within post-surgery period; the
group 2 — the animals after simulating ovarian torsion
without therapy; the group 3 — sham-operated ones.
Two animals in each group were sacrificed during
second surgery for morphological studies of uterus
and ovaries to confirm the pathological process for-
mation. Other animals were coupled with males in
2:1 ratio one month after surgery. The pregnancy time
onset was assessed by vaginal smears. To day 18 of
pregnancy the animals were sacrificed, the number of
live and dead fetuses, fetal and placental weight were
assessed. The ovaries were histologically examined.

The placenta was derived with the informed con-
sent of women after a Cesarean section. The perfor-
mance of experiments was approved by the Committee
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seauaukiB 13 BBeAeHHAM KEII y micisonepartiitnomy
nepioAi; 2 — TBAPUHU MiCIIS MOJICIOBAHHSA TEPEKPYTY
SIEYHMKIB 0€3 JIIKyBaHHs; 3 — XUOHOOIEpOBaHi TBa-
punn. Ilix yac penanaporomii m1st MopdosIOriYHOro
JOCITiDKEHHSI MATKHU Ta I€YHHKIB 13 EKCIIEPUMEHTY BH-
BOJIMJIM 110 JIBl TBAPHHI 3 METOO MiATBEPIKESHHS (Pop-
MYBaHHsI [IaTOJIOTIYHOTO MpoLecy. [HIMX caMuLb yepes3
MICSIIIb ITiCJIsI OTIepallii CIIaprOBaIH 3 CAMIISIMHE Y CITiB-
BiHOITICHHI 2: 1, Yac HACTAHHS BaTriTHOCTI PEECTPYBAIIH
MeTO/IOM BariHampHUX MaskiB. Ha 18-ty noOy Barit-
HOCTI TBapPHH BHBOJIWIIN 3 EKCTIEPHUMEHTY, BU3HAYAIN
KIUIBKICTh JKMBHX Ta MEPTBUX TUIO/IB, MacCy IUIOMIB i
ianeHT. [IpoBOMMIN TiCTOJOTIYHE AOCIIKEHHS
SIETHUKIB.

[Inanenty oTpumyBaiu 3 iHPOPMOBaHOT 3r01H Ki-
HOK MTicJist onepaii kecapiB po3TuH. [IpoBenenHs exc-
[IEPUMEHTIB OYJI0 MOTOKEHO 3 KOMITETOM 0i0ETHKH
IHcTHTYTY MpobieM kpioOionorii i KpioMeaUIUHU
HAH VYkpainu (mpotokon Ne2 Bix 03.06.2013) Biamo-
BIJIHO JT0 «3araJlbHUX MPUHITUITIB €KCIICPUMEHTIB Ha
TBapHHAaX», cxBajeHuX VI koHTrpecom i3 OGioeTHkn
(KwuiB, 2016) 1 y3rojukeHHX 13 MOJIOKEHHAM «CBpO-
MeHChKOI KOHBEHIII1 PO 3aXUCT XpeOETHNX TBAPHH, SIKi
BUKOPHUCTOBYIOTHCS JUISl €KCIIEPUMEHTAIBHUX Ta
IHIIKMX HayKoBHX 1jiei» (CtpacOypr, 1986).

JJist OTpUMaHHSI CTaTUCTHUYHO 3HAYYIIMX JaHUX
3actocoByBain U-kpurepiii MaHHa-YiTHI Ta KpuTepiid
CrpronenTa. 1 CTaTUCTHYHHUX PO3PaxyHKiB 1 00poOKU
JAHUX BUKOPUCTOBYBAJIM IIPOrpamMHE 3a0e3MeUeHHS
«Past V. 3.15» (YuiBepcuter M. Ocno, Hopseris).

Pe3yabTat Ta 00roBOpeHHA

[Mix gac nocmimxenns BrumBy KEIT Ha oBapianbpHuit
IUKJI Ta 3araJIbHUI CTaH TBApUH OYJIO BUSBICHO, IO
MIPOTATOM 2-X THKHIB JI0 JIIKYBaHHS PEryJIsIpHINA YOTH-
PUIEHHUM UK y TpyTi 1 6yBY 7-Mu, y TpyTii 2 —y 8-Mu
TBapuH. Maca muteid nopisaroBana (20,6 + 1,2) ta
(20,2 £ 0,9) 1, cepenniit 6an 3aranpHOTO CTaHy — (4,8 +
+0,2) ta (4,7 + 0,3) BiamosigHo. [licns mikyBaHHS Ta
CIIOCTEPEKEHHS MPOTITOM 2-X MICSILIB PEeryIIpHUN
eCTpaJIbHUI UKJI criocTepiranu B ycix TBapuH 3 KEIT
ta 'y 7-mu tBapuH Oe3 KEII. Cepenniit 6an 3araib-
HOTO cTaHy ckianas (4,7 +0,7) Ta (4,8 £0,3), maca—
(23,3 + 1,1) ta (22,5 £ 0,9) T BiANOBIHO, IO €
(i310JI0TTYHOI0 HOPMOIO y LILOMY BiLli. ['icTosioriune
JIOCITIJKEHHSI SIETHHUKIB Y 000X Tpymnax nokasaso 30e-
pekeHHsI (ONIKYJISIPHOTO arapara, CTPOMH Ta Kpo-
BooOiry. ¥V TBapuH i3 BBeneHnHsM KEII crocrepi-
rajyd He3HayHe 30UIbIICHHS PO3MIpIB SE€YHUKIB Ta
3MEHIICHHS KUJILKOCTI 3pitounx ¢oiikymis (puc. 1).
[1ix yac 1OCIIKEHHS. MAaTKKH Y TBAPHUH 13 BBEICHHIM
KEII crioctepiranu pi3ky rinepTpodito sK MaTku B
LILJIOMY, TaK 1 eHJOMETPII0 30KpeMa, 30UThIIIEHHS KiJlb-
KoCTi 3a1103. Lli 3MiHU, Ha HAIIl TOTJISA]T, MOXKYTh Oy TH
00yMOBJICHI AI€F0 XOPIOHIYHOTO TOHAIOTPOIIIHY JIFO-
JIuHM [8].
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in Bioethics of the Institute for Problems of Cryobio-
logy and Cryomedicine of the National Academy of
Sciences of Ukraine (protocol Ne2 dated of June 03,
2013) according to the General Principles of Experi-
ments in Animals, approved by the 6™ National Congress
in Bioethics (Kyiv, 2016) and the statements of the
European Convention for the Protection of Vertebrate
Animals Used for Experimental and Other Scientific
Purposes (Strasbourg, 1986).

We used the Mann-Whitney U-test and Student’s
t-test to obtain the statistically significant conclusions.
The results were statistical processed using Past V.
3.15 software (Norway).

Results and discussion

Studying the CPEs effect on ovarian cycle and
general health condition of animals revealed a regular
four-day cycle during 2 weeks prior to therapy in 7
and 8 animals of the group 1 and 2, respectively. The
mice weight was (20.6 + 1.2) and (20.2 £ 0.9) g, the
mean score of general health condition was (4.8 +
+0.2) and (4.7 £ 0.3), respectively. After therapy
and observation within 2 months, regular estral cycle
was observed in all the animals with CPEs and in
7 without CPEs. The mean score of general health
condition made (4.7 £ 0.7) and (4.8 £ 0.3), the weight
was (23.3 £ 1.1) and (22.5 £ 0.9) g, respectively, and
it corresponded to a physiological norm at this age.
Histological examination of ovaries in both groups
showed the preservation of follicular apparatus, stroma
and blood circulation, a certain increase was observed
in ovarian size in group with CPEs and a decrease was
found in a number of maturing ovarian follicles (Fig. 1).
Examination of the uterus of animals with CPEs showed
a sharp hypertrophy in the whole uterus, and endo-
metrium, in particular, an increased number of glands.
We believe that these changes may be stipulated by
the effect of human chorionic gonadotropin [1].

This could indicate that CPEs have a positive trophic
effect on reproductive organs. The application of
placental derivatives is possible in pathological states
with atrophic phenomena, previously shown in the
model of ovarian failure after chemotherapy [2].

Study of reproductive indices of animals after CPEs
application showed that the pregnancy occurred likely
later despite the estral cycle normalization in animals
after CPEs application (Table 1). This may be due to
the inhibited ovulation caused by human chorionic
gonadotrophin. Previously we have reported the dyna-
mics of its release from CPEs [15]. There was obser-
ved an increased number and weight of fetuses in the
main group, but these data had no significant differen-
ces vs the control.

After infectious process simulating (Fig. 2A) the
number of pregnant animals was significantly lower in
the group with CPEs application than in the control
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Puc. 1. CTpykTypa fe4HuKiB Ta MaTKM iHTaKTHOT rpynun Ta rpynu nicns 3actocyBaHHa KEIM: A — A€4YHUK iIHTAKTHOT MULLI;
B — se4yHuk nicna BeegeHHa KEIM; C — maTtka iHTakTHOI muwi; D — maTka nicna BBegeHHs KEI. 3abapsntoBaHHA
remMaTtokcuniHom Tta eo3nHoM. MacwitabHa niHiika 100 MKM.

Fig. 1. Structure of ovaries and uterus of intact group and group with applied CPEs: A is ovary of intact mouse; B is ovary

after CPEs; C is uterus of intact mouse; D is uterus after CPEs introduction. H&E stain. Scale bar 100 pm.

VY 3B’513Ky 3 UM MOYKHA 3pOOUTH MPUITYIIEHHS, 1110
KEII ynsATH MO3UTUBHUN TPO(QIYHMIN BIJIMB Ha Op-
T'aHU PENpPOIYKTUBHOI CUCTEMH. 3aCTOCYBAaHHS MOXi/I-
HUX [UTALEHTH MO>KJIMBE [TPU NMATOJIOTIYHUX CTaHaX i3
aTpo(iYHUMU SBUIIAMH, IO paHimie OyJl0 MOKa3aHO
Ha MOJEJ SICUHUKOBOI HEJOCTATHOCTI ITICHA XIMIO-
Tepamii [9].

[Ipu nmocnikeHHI pEeNpONyKTHBHUAX TTOKa3HUKIB
TBapuH micis 3actocyBanns KEIT npoaeMoHcTpoBaHo,
1110, HE3BAKAFOYM HA HOPMAaTI3allito eCTPAIbHOIO [IUKITY
y TBapuH miciist 3actocyBanHs KEIL,. BariTHicTh HacTae
BiporifHo mizHime (tabm. 1). Le moxxe OyTn o’ sizaHe
3 iHriOyBaHHSAM OBYIIALIIT XOPIOHIYHUM T'OHAJOTPOIIIHOM
JIFOIMHY, TuHaMika BuBinbHeHHs sikoro 3 KEIT Oyma
HaMH [IOKa3aHa y nonepeaHix gociipkenssx [7]. Cro-
cTepiranocs 301IbIIEHHS KiIIBKOCTI Ta MacH MJIOAIB y
TBapUH OCHOBHOI I'PYIH, OIHAK L1i AaH1 HE MaJI1 3HAYY-
IIMX BiIMIHHOCTEH BiJI KOHTPOJIIO.

[Ticist MozemroBaHHS iH(EKIIIHHOTO Imporiecy (puc. 2,
A) BiMiveHo, 110 y rpymi 3 3actocyBanHsM KEIT kib-
KICTh TBapHH, sIKi 3aBariTHUIH, OyJ1a 3HAYYIIE MEHIIIO0,
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group and in that with untreated inflammation. Preg-
nancy occurred later after therapy as well, a number
of fetuses was significantly reduced (Table 2).

After experiment completing the single adhesions
of [-II degrees were revealed in sham-operated ani-
mals (group 3) during autopsy, in group 2 mice (in-
flammation without therapy) the adhesions were ob-
served virtually in all the cases, in the group 1 animals
(inflammation and CPEs administration) the severi-
ty of adhesive process was in progress (Fig. 2B),
and the conglomerate included the ovaries and uterus
(Table 3). The inter-loop abscesses were noted in
3 animals. Histological examination of organs in animals
with abscesses demonstrated the presence of septic
phenomena. In particular, in uterus we have observed
a sharp atrophy, cell approach, shrinkage of connec-
tive tissue, hyperchromic nuclei, vasoconstriction, leu-
kocyte infiltration (Fig. 2C), there were atrophic phe-
nomena, leukocyte infiltration, a decreased number
of developing follicles in ovaries (Fig. 2D). Renal
glomeruli and tubules were significantly swollen with
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HDXK Y KOHTPOJBHIH IpyTi Ta y TBapUH
13 3amaneHHsaM Oe3 JikyBaHHs. Barit-

Ta6bnuusa 1. Bnnve KEI Ha penpoayKTMBHI NOKa3HUKN
Table 1. CPEs effect on reproductive indices

HICTB ITICIIS JTIKyBaHHS TaKO)K HACTaBasia
TTi3HiIle, KUTHKICTh TUIOJIIB 3HAYYIIIE 3MEH-
mryBanacs (tabm. 2).

VY xubHoomnepoBaHuX TBapuH (Tpy-
na 3) micis 3aKiHYeHHS eKCIIEPUMEHTY
IIiJ] 9ac ayTOICil BUSBICHO ITOOMHOKI
cnaiiku [-II crynenis, y Mumeit rpymu 2
(3amanenHs 6e3 JiKyBaHHS) CHAWKH

CIOCTEPIrajy MPaKTUYHO B YCiX BUTIA/I-
Kax, y TBapuH Tpynu 1 (3amaseHHs Ta
BBenenHs KEII) cmaitkoBmii mporiec
nporpecysaB (puc. 2, B) 3 BkiroueH-

Yac Bia cnaproBaHHA CepepnHAa maca
[pyna TBapuH [0 nonoris, [o6u KinbkicTe nnogis nnogis, r
Group of animals Time from coupling | Number of fetuses Average fetal
to labour, days weight, g
BeepneHHa KEMN «
CPEs administration 382 + 3,5 8114 1.3 £0.2
IHTaKTHa (KOHTpOnb)
Intact (control) 25,3 £ 1,2 6,2 £ 1,1 1,1 + 0,1

HSIM Y KOHITIOMEPAT SICYHAKIB Ta MaTK) ~ |PYMiTKa:

(Tabmd. 3). Y TpboX TBapuH Biamidanu
MikmeTsnesi abcuecu. ['icTonoriune no-
CJIIJPKEHHSI OpraHiB y TBapHH i3 abcre-
CaMH IOKa3aJI0 HAassBHICTh CENITUYHUX
siBrI. Tak, y MaTIli CliocTepiraiii pizKy
aTpodiro, 30JMKEHHS KIITHH, 3MOPIICHHS CHOTYY-
HO1 TKaHWHH, TIMEPXPOMHI s/Ipa, 3BYKEHHS CY/AHH,
nerkonnTapHy iH}insTpanito (puc. 2, C), y sieqHAKaX —
arpodivni sBUMmA, ITelKouuTapHy iH}iTbTpaIiio,
3MEHIIEHHS KUTBKOCTI (PONIKYIIB, SKI pO3BUBAIOTHCS
(puc. 2, D). Kimy6ouku Ta KaHaJIBLI HUPOK OyJIN 3HA4-
HO HaOPAKIUMH, 3 KDOBOBHJIMBAMH Y TKAaHUHY (pHC. 2,
E), y cenesinmi BingzHayanocs 3HauHe 301IbIICHHS TLI0-
i 01101 mynenu (puc. 2, F). Lli 3minu xapaxTepHi 1u1s
CENITHYHOTO MPOLECY, SIKMH MOJAETIOETHCS METOIOM I1e-
PEB’S3KH Ta IyHKIi, Ta M ATBEPAXKYIOTh BIUIMB JaHOT
MO/IeJTi Ha peNpOAYKTUBHI OpraHu.

p < 0.05.

Tabnuua 2. PenpogyKTVBHI MOKa3HWKW Y JOCHIAKYBaHUX rpynax
npv MogentoBaHHi iHEeKLiNnHOro npouecy

Table 2. Reproductive indices in the studied groups

under infectious process simulation

— Pi3HMLUS CTaTUCTMYHO 3Hadylla MOPIBHAHO 3 IHTAKTHUMUW TBapwu-
Hamu, p < 0,05.

Note: * — difference is statistically significant as compared to the intact animals,

bleeding into the tissue (Fig. 2E), a significantly in-
creased area of white pulp was noted in spleen (Fig. 2F).
These typical changes of septic process, being simu-
lated via ligation and puncture, confirm the effect of
this model on reproductive organs.

The rearrangement of immune response by Th2-
type, being more tolerogenic variant, occurs during
pregnancy [20], as well as possible aggravation of chronic
infectious diseases. A similar immunosuppressive effect
is inherent to placenta-derived stem cells [6]. These
data explain the aggravation and prolongation of infec-
tious process in animals with CPEs. Thus, we believe
that the presence of untreated
infectious process in the body
may be a contraindication for
placental material application.

Comparing the groups of
animals with APS in group 1 mi-

i Yac sin ce (untreated) revealed an in-
INbKICTb TBApWH, . . CeDEI:lHﬂ Maca .

AKi 3asaritHinu, % | CHAPIOBaHHA fo KinekicTs nRoAiB, creased blood coagulation ra-
lpyna TeapuH Number of animals nonoris, A0Gu nnoaIs Average fetal h b i i
Group of animals which became Time from Number of weight g te, thrombocytopenia and in-

pregnant, % C°“p"”§at;’8'ab°”" fetuses ' creased indices of lymphocyte
blast transformation test both
3ananeHHa + KEIM . _
Inflammation + 40,0* 62,3 + 5,4* 7 50 + 0,2*7 1,2 +£0,2 tO Week ! and 3 after Slmula,
CPEs tion (Table 4). The CPEs appli-
Z cation (group 2) enabled re-
ananeHHA % . .
Inflammation 80,0 254 £ 2.2 6.1 +03 1.3£05 ducing blood coagulation rate
. and lymphocyte blast transfor-
OHTPOJIb . .
(xu6HoONEpOBaHi) mation test to the level of in-
Control (sham- 90,0 26,4 £ 2,1 79 £ 0,4 1,1 £0,2 .
oporatod) tact animals (group 3), here-
with the thrombocytopenia was

MpumMiTka: * — PpisHMLA CTAaTUCTUYHO 3HAYyLLa MOPIBHAHO 3 XMOHOOMNEPOBAHMMMK TBApUHAMMU,
(koHTponb), p < 0,05; # — pisHMLUSA CTAaTUCTUYHO 3HAYyLLa MOPIBHSAHO 3 IPYMOK TBapPWH i3

3anarneHHsiM Ta 6e3 BeefeHHs KEMM, p < 0,05.

Note: * — difference is statistically significant as compared to sham-operated animals,
(control), p < 0.05; # — difference is statistically significant as compared to the group of animals

with inflammation and without CPEs, p < 0.05.
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was significantly higher than in
group 1 animals. A sharp hy-
pertrophy of uterus in animals
of group 2, and some ovarian
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Puc. 2. CTpykTypa opraHiB muen 3 iHekuiitiuM npouecom nicng nikyBaHHa KEM: A — mogentoBaHHS iHEKUiNHOro
npouecy LUNAXOM NepeB'sa3ku Ta NyHKuii; B — cnanku mMiX KULWKIBHUKOM, YepeBHOK CTIHKOK Ta nediHkow; C — maTka;
D — aeyHuk; E — Hupka; F — cenesiHka. A, B — makpodoTorpadii; C—F — 3abapBntoBaHHs reMaToKCUITIHOM Ta €03VHOM.
MacwTabHa niHinka 100 MKM.

Fig. 2. Structure of murine organs with infectious process post therapy with CPEs: A — simulation of infectious process via
ligation and puncture; B — adhesions between intestine, abdominal wall and liver; C — uterus; D — ovary; E — kidney;
F — spleen. A, B are macrophotos; C—F — H&E staining. Scale bar 100 pum.

[Tix wac BariTHOCTI ciocTepiraeThcs mepedympoBa
iMyHHOI BinnoBiai 3a Th2-Tumom, ToOTO 3a O1IIBII TO-
JIEPOreHHUM BapiaHTOM [20], MOKIIUBE 3arOCTPEHHS
XpOHIYHMX 1H(EKUiHHUX 3axBoproBaHHb. [lomiOHMIA
IMYHOCYNPECUBHUI €(EKT MaroTh CTOBOYPOBI KITiTH-
HU, BUZIETIEHI 3 TuTarienTapHoro Marepiany [12]. Lli mani
TMOSICHIOIOTh MEXaHi3M 3arOCTPEHHS Ta TIPOJIOHTYBaHHS
iH(eKIIHOTOo Tpoliecy y TBapuH i3 BBeaeHHs M KEIT.
Takum 9HOM, HasIBHICTH HECAHOBAHOTO 1H(EKITIHHOTO

Tabnuusa 3. CTyniHb CNankoBOro nNpouecy B AOCHIAKYBaHUX rpynax
npv MofentoBaHHi iHdekuiHoro npouecy, %

hypertrophy as well was noted in histological exami-
nation of reproductive organs (Fig. 3).

Assessing reproductive parameters in group 1 ani-
mals revealed a significant decrease in weight and
number of fetuses, an increased number of resorbtions
and dead fetuses, herewith the placental mass was not
changed significantly. After applying CPEs (group 2)
in animals with APS we managed to achieve a signi-
ficant increase in a number of live fetuses. Virtually
no resorption was observed, ne-
vertheless there were the fema-
les with dead fetuses, and fetal
weight remained low (Table 5).

Table 3. Degree of adhesive process in the studied groups
under infectious process simulation, %

This testifies to the fact, that the
patients with APS during preg-

IV (onrnomepary  DAncy should receive an anticoa-
| (I'IOOE[VIHOKi Il (cnankn ﬁinﬂ. 1l (C.I'Ial7|K|/| 3 k‘|(=,‘p(3BHil7|' gulant therap}I, Since the precon_
[pyna TBapuH cnaikm) MaTKMU Ta AEYHWKIB) KULLKIBHUKOM) NOPOXKHUHI) . .
Group of animals I (single Il (adhesions near | Il (adhesions | IV (conglomerate ception preparation occurs to be
adhesions) | uterus and ovaries) | with intestine) in acl;(ici)x)inal insufficient to overcome autoim-
mune response [19]. The results
3ananenns + KEN of examination of dead fetus pla-
Inflammation + 0 60 10 30 : .
CPEs centas and resorption sites sho-
wed thromboses, i. e. indicating
manenun 20 50 20 0 a typical death of fetuses of APS
animals due to coagulopathy and
XuGHooneposaki 20 20 o 0 thrombus formation in placental
Sham-operated
pool.
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MpOIIeCy B OPraHi3Mi, Ha Halll OIS, MOXKe Oy TH Ipo-
TUTIOKa3aHHSM JI0 3aCTOCYBaHHS IJIAIIEHTAPHOT'0 Ma-
Tepiamny.

Ha nepuromy Ta TpeThOMY THIKHSIX ITiCJIsI MOJEITIO-
BaHHs ADC y muteii rpynu 1 (6e3 J1ikyBaHHS) BUSIBIICHO
3011bLICHHS IBUIKOCTI 3rOPTaHHs KPOBi, TpOMOOLIU-
TOTICHIIO Ta TIiIBUIIEHHS MOKa3HUKIB peakilii 0JacT-
Tpancdopmauii TimpounTis (Tadn. 4). 3acTocyBaHHS
KEII (rpymna 2) 103BOJHIO 3HU3UTH MBUIKICTB 3TOp-
TaHHS KPOBI Ta peakiiito oaacTrpancdopmartii gimgo-
LUTIB 10 piBHSA TBapuH rpyn# 3. [Ipu ibomy TpoMO0-
TICHIsI 3aTUIIaIacs, ajae KUTbKICTh TPOMOOIIUTIB Oyiia
3HAYHO BUIIOIO, HIXK y TBapuH rpynu 1. Ilpu ricto-
JIOTIYHOMY JOCTIPKEHH] pePOAYKTHBHUX OPTaHiB y
TBApUH I'PYIH 2 BiAMivanu pi3ky rineprpodito MaTku
Ta He3HAYHY Trineprpodito s€4HuKIB (puc. 3).

[lig wac mocmimKeHHS PEeNpPOAYKTUBHUX IOKa3-
HUKIB BUSIBJICHO, 1110 Y TBAPHH IpynH | 3HAYHO 3MEH-
II€H]1 Maca Ta KUIbKICTh IIOA1B, 301IbIIIEHA KIJTBKICTh
Ppe30pOIiii i MEPTBHUX IUIO/IIB, Maca IUIAIIEHTH BiPOTiTHO
He 3MiHtoBanacs. [licis 3actocyBanns KEII (rpyma 1)
y tBapuH 13 ADC BIamocs JOCSATTH 3HAYHOTO ITiIBHIIICH-
HS KITBKOCTI )KUBHX IIIOJIB, MPAKTHYHO HE BiaMida-
JIOCST Pe30pOLIi, ajie 3aIMIIAINCS CAMHUIIl 3 MEPTBUMHU
IJI0/IaMH, Maca sSKux Oyna 3HkeHoro (Tadim. 5). Lle
CBITYUTH TIPO T€, IO MAIliEHTKaM, SKi T 9ac BariT-
HocTi MatoTh ADC, HeoOXiAHO MPOBOAUTH aHTHUKOA-
TYJISIHTHY Tepariio, OCKUIbKH MpearpaBifapHoi mi-
TOTOBKHM HE BHCTAua€ AJIsl MOJOJAHHS ayTOIMYHHOL
BignoBizi [6]. ITix yac mociimKeHHS IDIAEHT 3aruOIux
IUTOAIB Ta MiCIb PE30POLil BUSABICHO TPOMOO3H, 1110
BKa3ye Ha TUIOBY 3aru0esib mioAiB TBapuH i3 ADC
BiJ Koarynomnarii Ta TpoMO0(opMyBaHHS y IJIaneH-
TapHOMY OaceiHi.

After simulating POS in the group 1 rats we obser-
ved a sharp increase in ovaries size, the mass coef-
ficient of which almost twice exceeded the normal va-
lues due to the cysts (Table 6). In 50% of animals an
estral type of vaginal smear was found during a month.
During further observation, no animal became preg-
nant. Histological examination of reproductive sys-
tem demonstrated the presence of cystic changes in
ovaries (Fig. 4A), slightly reduced uterus, without thin-
ning of its layers (Fig. 4C), and the uterine coefficient
was almost unchanged. In the animals treated with
CPEs (group 1), the regular changes in estral cycle
were recorded in a month, 40% of animals became
pregnant, but the time to delivery was significantly
longer than in group 3 females (intact rats), and the
number of fetuses was lower. The results of morpho-
logical analysis of reproductive organs showed a
slightly increased uterus (Fig. 4D), but the mass
coefficients did not differ from the control group, the-
re were observed single cysts in ovaries (Fig. 4B),
the mass coefficients of which approached the norm
(Table 6).

Thus, the CPEs application occurred to be efficient
in POS therapy. In this case the pathology is simulated
by blocking progesterone receptors of uterus and
ovaries by Mifepristonim. The CPEs effect may be
caused by a trophic effect on reproductive system,
receptor recovery, as well as the central mechanism
of action.

Hemorrhages in ovaries and uterus, which reached
the sizes of 10—15 mm (Fig. SA) were observed in ani-
mals during ovarian torsion simulation at the moment
of repeated laparotomy. Histological study demonst-
rated the massive hemorrhages in parenchyma, follicles,

Tabnuua 4. MNMoka3HMKM 3ropTaHHs KPOBI, KiNbKOCTi TpoMOoUMTIB Ta peakuii GnacTtrpaHcdopmadii
niMdouuTIB y ekcrnepumeHTanbHux TBapuH (M £ m)

Table 4. Indices of blood coagulation, platelet number and lymphocyte blast
transformation test in experimental animals (M £ m)

3ropTaHHA KpoBi 3a Moposiuem, xB Peakuia 6nacTtparcdopmauii
P P POBILEM, Tpom6Gouutun x10 3/mn nimdouunTis cnoHTaHHa, %
Blood coagulation Platelets x10 3/ml Lymphocyte blast transformation test
pyna TBAapuH by Morawitz, min ymenoey 9 '
Group of spontaneous, %
animals
1 TvKpeHb 3 TvKHI 1 TKpeHb 3 TUKHI 1 TUKOeHb 3 TUKHI
1 week 3 weeks 1 week 3 weeks 1 week 3 weeks
AdC * * % * * *
APS 3,4 +0,6 4,1 +0,7 91,9 + 19,6 86,6 + 13,7 20,1 + 0,9 15,3 £ 1,2
A®C +KEN * *, # *, # *, # * *
APS + CPEs 5,7 +£0,8 59 + 0,9 185,2 £ 19,3 168,2 + 17,0 10,2 + 0,7 7,2 £1,1
taer 78 15 81=05 241,2 + 15,9 236,3 + 17,2 M3 +11 98+ 07

MpumiTka: * — pisHULSA CTATUCTUYHO 3HauyLla MOPIBHSIHO 3 IHTaKTHOK rpynot (xMbHoonepoBaHi TBApUHM); # — pi3HULS CTaTUCTUYHO

3HauyLla nopieHsiHO 3 rpynoto ADC 6e3 BBeaeHHst KEI; p < 0,05.

Note: * — difference is statistically significant as compared to the intact animals (sham-operated); # — difference is statistically significant
as compared to the group with APS without introduced CPEs; p < 0.05.
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=
Puc. 3. CtpykTypa opraHisB muweri iz AOC: A —
C — sieyHuk TBapuHu 3 ADGC; D — seuHnk TBapuHu 3 A®C Ta nicns nikyBaHHs KEI; E, F — nnaueHTa 3armbnux nnogis i3
KpoBoBunNnBamMu. 3abapBnioBaHHA reMaToKCUNiHOM Ta eo3nHoM. MacwTabHa ninirika 100 MkM.

Fig. 3. Structure of murine organs with APS: A — uterus of APS animals; B — uterus of animals with APS and after CPEs
therapy; C — ovary of APS animals; D — ovary of animals with APS and after CPEs therapy; E, F — placenta of dead fetuses
with hemorrhages. H&E staining. Scale bar 100 um.

yellow bodies and ovarian gates (Fig. 5B). Hemorrha-
ges in the inner layers: closer to endometrium were
observed in uterus (Fig. 5C). During re-examination
at the end of the experiment, the ovaries (Fig. 5D) and
uterus had no signs of hemorrhages.

[Ticnst monenroBarus CITKS y urypis rpymu 2 crio-
cTepiraiu pi3ke 301IbIICHHS IEUHUKIB, MACOBHI KOE-
(binieHT KX Maiike ynBivi HepeBHUILyBaB HOPMaJIbHI
MMOKa3HUKH 3a paxyHOK KicT (Tadi. 6). Y 50% tBapuH
MPOTATOM MICSIISI PEECTPYBAJIN €CTPATbHHI THII Bari-
HaJbHOTrO Maska. [Ipu monanbmomy
CIIOCTEPEIKEHHI JKOJIHA TBApUHA HE 3a-
BaritHina. [icTosoriyHe ocipKeHHS
CTaTEeBOT CUCTEMH MTOKA3aJI0 HASIBHICTh
KICTO3HHUX 3MiH y siedHHKaX (puc. 4, A),
3MEHILEHHS PO3MipiB MaTKu 0€3 CTOH-

Tabnuuga 5. MNokasHUkM penpoayKTUBHOI OYHKLIT Y eKCrepuMeHTarnbHMX
TBapuH i3 A®C (M + m)

Table 5. Indices of reproductive function in experimental animals
with APS (M £ m)

IIeHHs if mapis (puc. 4, C), MaTKOBMI Fpyna Teapw
Koe(bluleHT Maiike He 3MIHIOBaBCs. Y MoKasHMKM Group of animals
. e
TBAPUH, AKUM MPOBOTMIH TEPATIIO ndices A®C + KEN AGC rakTHa
KEII (rpymna 1), yepe3 micsaup pee- APS + CPEs APS Intact
CTpYyBaJIU peryimpm 3MIHH €CTpaTb- KinoKiors nmons oo )t oar S 310
Horo nukity, 40% TBapuH 3aBariTHIJIO, Number of fetuses e e S xS
ajie 4ac JIo 1oJIoTiB OyB 3HAYHO JIOB- _
v . . . TBapuHu 3 pesopbuieto, % 0 50% o
IIUH, HIXK y caMUIls Tpymn 3 (1HTaKTHI Animals with resorption, %
ILIYPH), & KUIbKICTh IUIO/IiB — MEHIIIOKO.
. . TBapuHu 3 MepTBUMYU nNnoaamu, % 40* 20% 0
Pe3y.HI>TaTI/I MOp(i)OJIOFl‘IHOFO aHaIm3y Animals with dead fetuses, %
PETPOIyKTUBHMX OPraHiB MIOKa3aIH Jie-
. . . CepepHA maca nnofa, r . «
110 301IbLIEHUH po3Mip MaTku (puc. 4, A\,s,age fetal weight. g 0,7* + 0,05 | 0,7* + 0,04 | 1,06 + 0,03
D), npu ubomy macoBi koedinieHTH
: : : . CepefHAa maca nnaueHTu, r
HE BIJIPI3HSUIUCS B1Jl KOHTPOJIBHOI IPy- Average placental weight, g 0,19 + 0,003 | 0,18 + 0,007 | 0,22 + 0,02

nu. Criocrepirajiy MOOAMHOKI KicTH y

. : MpumiTka: * — pi3HMLA CTAaTUCTUYHO 3HAYyLUa MOPIBHAHO 3 iHTAKTHUMMK TBapu-
seqnukax (puc. 4, B), macosi koedi- H;’MM p <005 pisAML yiua nop P
WIEHTH SIKUX HAOIMAKATUCS 10 HODP- Note: * — difference is statistically significant as compared to the intact animals,
Mmu (Tadm. 6). p < 0.05.
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Tabnuusa 6. PenpoayKTuBHI MOKa3HWKM TBapWH i3 mogennto CIKA
Table 6. Reproductive indices of animals with POS model

Macosuit KoedilieHT Macosuit Perynapxuin unkn KinbkicTb BariTHuX 4 . KinbkicTb
. L . o o ac po nonoris, po6a p
lpyna TBapuH AEYHMKIB KoewilieHT MaTku | Yepes micAub, % TBapuH, % . nnoais, Wr.
- . . K Time before labour,
Group of animals Mass coefficient Mass coefficient Regular cycle in | Number of pregnant da Number of
of ovaries of uterus a month, % animals, % Y fetuses, pieces
CNKA + KEM .
POS + CPEs 0,045 0,28 90 40 32 3,2
CnKA .
POS 0,078 0,24 50 - - -
IHTaKTH TBapUHY 0,042 0,23 100 20 25 7,2

Intact animals

MpumiTka: * — pi3HULA CTATUCTUYHO 3HauyLla MOPIBHSAHO 3 iHTakTHUMU TBapuHamu, p < 0,05.
Note: * — difference is statistically significant as compared to the intact animals, p < 0.05.

Taxum unHoM, 3actocyBanns KEIT € epextuBHUM
npu stikyBanHi CITKS. YV nanomy BHmaaky naTosioris
MOJICITFOETHCS OJIOKYBAHHSIM IPOTECTEPOHOBUX PeleTl-
TOpiB MaTKH Ta s€4HUKIB MipenpucrtoroM. Jis KEIT
MOsKe OyTr 00yMOBJIeHa TPO(IYHUM BIUIMBOM Ha pe-
MPOAYKTUBHY CHUCTEMY, BIJTHOBJICHHSIM DPELEHTOPIB,
a TaKOX [EHTPAILHUM MEXaHi3MOM BILJIUBY.

Autopsy examination of group 2 animals revealed
the reduction in yellow bodies number, lower number
of implantation sites and viable fetuses (Table 7). An
average placental and fetal weight almost did not differ
from the control indices. Adhesions were rare.

In females of group 1 (CPEs therapy) the number
of'yellow bodies, live fetuses, implantation sites, as well

Puc. 4. CTpykTypa opraHis wypis i3 CMKA: A — ae4Huk TBapuH i3 CIMKA 6e3 nikyBaHHs; B — seununk TBapuH i3 CIMKA Ta

nikyBaHHaMm KEIM; C — maTtka TBapwuH i3 CIKA 6e3 nikyBaHHs; D — maTka TBapuH i3 CINKA ta BBegeHHsa KEIN. 3abaps-
TIOBaHHA remMaToKcuniHoM Ta eo3nMHoM. MacwitabHa niHirika 100 Mkm.

Fig. 4. Organ structure of rats with POS: A — ovary of POS animals without therapy; B — ovary of POS animals with
CPEs therapy; C — uterus of POS animals without therapy; D is uterus of POS animals with introduced CPEs.
H&E stain. Scale bar 100 pm.

I'IpO6J'IeMbI Kpl/lOﬁVlOHOI'VIVI N KpunomeaguLuHbl

problems of cryobiology and cryomedicine
Tom/volume 27, Ne/issue 3, 2017

261




Puc. 5. CprKT‘ypa opraHiB LypiB i3 NepekpyTom fieyHukiB: A — ﬂéqHMK i3 nepekpytoMm; B — s€4HUK i3 nepekpyTom

(ToTanbHUn kpoBoBUNUB); C — MaTka i3 NEPEKPYTOM SA€YHMKIB; D — A€YHUK i3 NepPEeKPYyTOM HaMpPUKiHLi €KCNepUMEHTY
(MuMoBInNbHUN perpec). KpoBoBunmBM nokasaHo ctpinkamu. B—D — 3abapBrioBaHHA remMaToKCUITIHOM Ta €03MHOM;

MacluTabHa nidinka 200 MKM.

Fig. 5. Structure of rat organs with ovarian torsion: A — ovary with torsion; B — ovary with torsion (total hemorrhage); C —
uterus of animals with ovarian torsion; D — ovary with torsion at the end of experiment (involuntary regression).
Hemorrhages are indicated by arrows. B-D — H&S staining; scale bar 200 um.

IIpu MoaemoBaHHI MEPEKPYTy SE€YHUKIB HA MO-
MEHT MOBTOPHOT JIAMapoTOMii y TBapUH CHocTepi-
rajii KPOBOBUJIMBH Y IEYHUKHU Ta MATKY, SIKI JOCATAIH
po3mipi 10-15 mm (puc. 5, A). [Ipu ricronoriunomy
JIOCITIIPKEHHI BUSIBJISUTA MACHBHI KDOBOBUJIMBH Y TTapEH-
xiMi, Qosikynax, )KOBTUX TilaX Ta BOPOTAX SIEYHUKA
(puc. 5, B). ¥V maTii croctepiraju KpOBOBUIUBU Y
BHYTPILIHIX I1apax — OJIFKYe 10 €HIOMETPIto (pHuc. 5,
C). HanpukiHIli MOBTOPHOI'O JOCHIKCHHS SIEYHUKN
(puc. 5, D) Ta MmaTKa HE MaJld O3HaK KPOBOBHUJIMBIB.

[1ix gac ayToricii Oyso BUSIBIICHO, L0 Y TBAPHH IPy-
1 2 Ha MicLi nepekpyTy Oyia pi3Ko 3MEHIIeHa KiJlb-
KICTB ’KOBTHX T1J1, MICIIb IMILIAHTALI] Ta )KUBUX ILJIOI1B
(tabmn. 7). Cepemusi Maca IUTAIICHTH Ta TUI0/a Maike He
BiJpi3HAJTAcA BiJ KOHTPOJIbHUX MOKa3HUKIB. Craiiku
BHSIBIISUTHCS P1JTKO.

[okazano, o y camuiis rpymnu 1 (sikyBanus KEIT)
KUTBKICTE YKOBTHX TLJI, )KUBHUX IIJI0JIIB, MICITh IMITITAHTAI,
a TaKO)K Maca IUIOJIB Ta IUIALIEHTH HE BiAPI3HSIUCS
Bif rpynu 3 (xuOHoomepoBaHi TBaputu). Crioctepiraiu
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as fetal and placental weight did not differ from group
3 (sham-operated animals). There was observed an
increased number of adhesions in abdominal cavity as
compared to sham-operated animals and those with
ovarian torsion with no therapy (Table 7).

Thus, the CPEs use in animals with simulated
ischemia in terms of ovarian torsion enables recovering
the function of the organ, as evidenced by an increa-
sed number of yellow bodies and live fetuses, but
contributes to increased adhesion formation.

As a result of studying the CPEs effect on repro-
ductive system of experimental animals, their effect
was revealed to have common features with MSCs
[2, 8, 10, 16], on the one hand, and the similar ones
with placental effect on female organism during
pregnancy, on the other hand [1, 20]. Thus, a positive
trophic effect on uterus and ovaries under normal
conditions and ischemization was revealed, herewith
the folliculogenesis was temporarily suppressed, that
might be explained by human chorionic gonadotropin
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301JIBIIEHY KiTBKICTh
CHaioK y YepeBHil mo-

Tabnuua 7. PenpogykTvBHI NokasHyKkM TBapuvH i3 mogennto CrKA
Table 7. Reproductive indices of animals with POS model

POXHHHI IIOPIBHAHO 13 KineKicTs KinbkicTb CepenHna CepenHna KinbkicTb
X](I6HOOHep0BaHI/IMI/I TBa- JKOBTUX Tin MicLb KinbkicTb maca maca TBapWH 3i
pyna TBapuH imMnnaHTauii nnoais nnopa, r nnaueHt, r | cnaikamu, %
Number
prHaMH Ta TBApUHAMU 3 Animal group of vellow Number of Number Average Average Number of
TIEPEKPYTOM SACUYHUKIB 0e3 bZdies impla_ntation of fetuses f_etal pla_cental anima_ls with
0
. (Ta6J’I 7) sites weight, g weight, g adhesions, %
JIIKYBAHHS . .
Taxum yuHOM, BBeE- MepekpyT
nenns KEII tBapunam e e
BBeaeHHA KEM *
i3 MOJEILITIO iIHeMiI Ha Ovarian torsion 6,2 + 0,5 5,1+0,5 4,8 £0,8 2,3+03| 0,7 +£0,06 60
. and CPEs
TIpUKIIaal ICPEKPYTY SA€U- introduction
HUKIB J0O3BOJISE BIJHO-
. . MepekpyT
BUTH (DYHKIIIIO OCTAHHIX, ACUHMKIB 3,5 +0,2%| 33+03* |35+02*|22+05| 0,8 + 0,09 20
PO IO CBITYUTH 301J1b- Ovarian torsion
LUEHHS KUTBKOCTI JKOBTUX Xu6HoonepoBaH
TUT Ta JKUBUX IIJIOZIB, aJIe Shaﬁf‘g;:;ted 75+06 | 69+07 | 62+06 | 23=08| 070, 20
BUKJIMKAE IT1ABULICHE YT- animals
BOPEHHS CHIAHOK. : _
YpeSyJ'ILTaTi JOCi- Mpumitka: * — pi3HNUA CTAaTUCTUMYHO 3Ha4ylla NOPiBHAHO 3 TBapuHamu rpynu 3, p < 0,05.
scenns i KEIT Ha cra- Note: * — difference is statistically significant as compared to sham-operated animals, p < 0.05.
TEBY CHCTEMY JIOCIITHUX

TBapuH OyJ0 BUSBIEHO,
o BrutuB KEI, 3 ofiHOT0 00Ky, Ma€ CIiIbHI PHCH 3 JTI€0
MCK [3, 9, 15, 18], 3 iHIIOTO — 3 BIUIMBOM ITJIAIICHTH
Ha KIHOYHH opraHi3M i yac BaritHocTi [ 8, 20]. Taxk,
BUSIBJICHO TMO3UTHBHHUN TPO(iuHUIA eheKT Ha MaTKy
Ta SIECYHUKH Y HOPMI ¥ 1ipu imemii, npu 1pomy hodti-
KyJIOT€HEe3 THMUYACOBO ITPUTHIYYETHCS, 110 MOXKHA T10-
SICHUTH JI€10 XOP1OHIYHOTO TOHAIOTPOIIIHY Ta CTaTe-
BUX TOPMOHIB y KOMITJIEKC] 3 QaHTHOKCHJAHTHUMH Ta
pocroBumu paktopamu [3, 8,9, 15]. [loniOHa peakitis
CIIOCTEPIraeThcs MPH 3aCTOCYBAHHI IJIALIEHTApPHOTO
MaTepiaity [uis JTiKyBaHHsI HACJIiAKiB XiMioTeparii [9].
[Nokazano no3utuBHy Aito MCK Ta BaritHOCTI Ha Tiepe-
0ir ayToimyHHo{ naronorii [ 12, 20]. BinnoBnenns dep-
tubHOCTI Tpu CIIKSA y Moneni, BUknukanii 6J10Ky-
BaHHSIM [IPOTeCTEPOHOBUX PEIICIITOPIB Ta TIOPYIICHHSM
PperyIsIIii, Moke OyTH TIOB’sI3aHe SIK 13 IIEHTPaTbHUMHU
MeXaHi3MaMH, depe3 Jif0 TOHATOTPOIIIHIB Ta €CTPO-
TeHiB, TaK i 3 BIJIHOBJIEHHSM ITiCIIS IPSMOTO BIUTMBY Ha
seqHuKn Ta Matky. Kpim toro, murst CITIKSI onucano postb
OKCHJATHBHOT'O CTPECY Ta XPOHIYHOr'O 3alaJieHHs B
naTtorenesi [ 14], siki MOXKyTb HEBUTIOBATHCS 3aCTOCY-
BaHHAM HOX1THUX ID1aneHTH 3, 5, 18]. Ilicist BBeneHHS
KEII BinOyBanacs aktuBauis iH(peKuiiHOro nmporecy,
10 MOYKHA MTOSICHUTH 3aralbHUM IMYHOCYTIPECHBHUM
BIUIMBOM IUIALICHTH, SIKUM CIIOCTEPIraeThest Mg yac
BariTHOcTi [20]. [HTEeHCHBHICTH CHIAKOYTBOPEHHS B
MOJIEJSIX 1H(EKIIHHOTO MPOoIecy Ta MepeKkpyTy, Ipu
SAKOMY BiJ0yBa€ThCSl aCENTHUYHE 3alaJIeHHs, MOXKHA
MTOSICHUTH aKTHUBAII€I0 HE TUTHKH 1H(GEKIIHHOTO MPo-
Lecy, a i npostideparuBHoOi (a3u 3anajicHHs, 110 Ma€e
HEeraTHUBHI Hacmi Ik [2].

Pesynbrar npoBeneHOro NOCHIKEHHS 3 ypaxy-
BaHHSM JIITEPAaTYpPHUX JaHUX JO3BOJISIE XapaKTepu-
syBatu KEII Ta, MOITMBO, 1HIII TU1a1IeHTapHi 61000’ €K-
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and sex hormones effect combined with antioxidants
and growth factors [1, 2, 8, 10]. A similar response is
observed when applying placental material to treat
chemotherapy effects [2]. There was demonstra-
ted a positive effect on autoimmune pathology course,
being characteristic of both MSCs and proceeding of
these processes during pregnancy [6, 20]. The res-
toration of fertility in POS in the model caused by
blocking progesterone receptors and regulation di-
sorder may be associated with both central mechanism
via gonadotropins and estrogens effect, and recovery
after a direct effect on ovaries and uterus. For POS
there was also described the role of oxidative stress
and chronic inflammation in pathogenesis [9], which
might be inhibited by use of placental derivatives
[8, 11, 16]. At the same time, following application of
CPEs we observed the strengthening of infectious
process, which was explained by general immuno-
suppressive effect of placenta, observed during preg-
nancy [19]. An increased adhesion formation in the
models of infection process and torsion, where an
aseptic inflammation occurs, may be explained not on-
ly by activation of infection process, but particularly
aproliferative phase of inflammation, which has nega-
tive effect [5].

Our findings together with the previously reported
data enable characterising the CPEs and possibly other
placental bioobjects as a promising product for using
in therapy or rehabilitation of pathological states of
female reproductive system, which pathogenesis is as-
sociated with endocrinopathy, autoimmune processes,
ovarian failure and ischemia. The presence of acute
infectious or aseptic inflammation in abdominal cavity
is a contraindication for CPEs use.
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TH SIK TIEPCIIEKTUBHI Yy JTIKyBaHHi (peabimirarii) ma-
TOJIOTTYHMX CTaHIB KIHOYOI CTATEBOI CHCTEMH, B I1ATO-
reHe31 SIKUX € HIOKPUHOIIATis, ay TOIMyHHUH KOMIIO-
HEHT, S€UHHKOBA HEIOCTATHICT, ilemis. HasBHicTh
rocTporo iH(EeKIiHHOTO a00 ACENTHYHOTO 3aTaJICHHS
B YePEBHIN MOPOKHUHI BBAKAETHCS IIPOTUITOKA3AaHHIM
st 3actocyBanHst KEIIL.

BucHoBku

Y pe3ynbTaTi NpOBEACHUX MOCIIIXKEHB IIOT0
BruBy KEII Ha KiHOYY penpoAyKTUBHY CHCTEMY B
HOPMI Ta TPH MMaTOJOTIYHUX CTAaHAX MOKHA 3POOUTH
HACTYITHI BUCHOBKH.

1. I'ymopasnbHi (hakTopy, SKi BUAUISIOTHCS IMiCTISA
BBEJICHHS KPIOKOHCEPBOBAHUX €KCIUIAHTIB IJIALIEHTH
JIOAUHH MUILIAM-CAMUISIM, MalOTh TO3UTUBHUI TPO-
(iuHMii BIUTMB Ha MaTKy Ta siedHUKU. [ [py 11boMy moBHO-
LiHHKHN (DOTIKYIIOreHEe3 Ta OBYJISLISI THMYACOBO IIPHT-
HIYYIOTBCSI, 1[0 MO’KHA MOSICHUTH €0 XOPIOHIYHOTO
TOHA/IOTPOITiHY.

2. KpiokoHCcepBOBaHI €KCILIAHTH TUIAIICHTH JTFOIIHA
MO3UTHBHO BILTUBAIOTH Ha CAHOT€HE3 ITPH MaTOJI0T14-
HUX CTaHaX, TIOB’SI3aHUX 13 ay TOIMyHHHMH TIPOLIECaMH,
eHgokpuHomnariero (3okpema, CITKS, moB’s13anum 13
TinepecTpPOoreHi€io) Ta S€EYHNKOBOIO HEAOCTATHICTIO.

3. KpiokoHCcepBOBaHI €KCIUIAHTH TUTAIICHTH HETa-
THUBHO BIUIMBAIOTh HA NIepeOir iHpeKuiiHoro npouecy:
I IBUIIYIOTH PU3HK ()OPMYBaHHS CIAHOK, IT1ICHITIOIOTh
3anajieHHs y Majiomy Tasy. [Ipu ipoMy MOXJIIMBa aKTH-
Ballisl iHQeKiiHOTo nportiecy abo hopMyBaHHS TPYyOO-
OBapiaJbHOTO OE3ILITI IS,
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Conclusions

Our findings on CPEs effect on female reproduc-
tive system under normal and pathological conditions
enable concluding as follows.

1. The humoral factors, released after administering
human cryopreserved placenta explants to female mice
had a positive trophic effect on uterus and ovaries.
Herewith a complete folliculogenesis and ovulation we-
re temporarily suppressed, which might be explained
by chorionic gonadotropin effect.

2. Human cryopreserved placental explants posi-
tively affected the sanogenesis in pathological states
associated with autoimmune processes, endocrino-
pathy (in particular, hyperestrogeny-associated POS)
and ovarian failure.

3. Cryopreserved placental explants negatively
affected the course of infectious process, by increasing
the risk of adhesion formation, strengthening the
inflammation in small pelvis, herewith the activation
of infectious process or formation of tubo-ovarian
infertility were possible.
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