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PedbepaT: 36epexeHHs Ta BigHOBMEHHS PenpoayKTMBHOIO 340POB'S — HaWBaxXnuBIli 3adadi cyvacHoi meauumHu. Mepcnek-
TUBHMM Yy MiKyBaHHi XIHOYOI MaTonorii € 3acTOCyBaHHA MOXiAHUX NAAUEHTW MAMHU (Me3eHXiMarnbHi CTPOManbHi KMiTUHKU, NNoAoBI
0BOOHKM, eKCTPaKTX Ta eKCMNMaHTW), siki MaTb BENuKui nponidepaTnBHUIA NOTeHUian Ta TPOMHICTb A0 XIHOYO! PenpoayKTUBHOI
cuctemn. Y poboTi BU3HAYanu BB KPiIOKOHCEPBOBAHUX EKCMMaHTIB MMaLeHTU Ha XiHOYy penpofyKTMBHY CUCTEMY LUypiB Ta
MuLen B HOpMi (pepTunbHIiCTb Ta ecTpanbHUA UMKI) Ta 3a naTtonorii (iHekuinHuin npouec, eHOOKpUHONaTis, ayTOIMYHHUI CTaH,
TpaBma Ta iwemis). BuaBneHo, WO KPiOKOHCEPBOBAHI €KCNMaHTV NfaueHTUn MatoTb TPOdivyHUN edeKkT Ha MaTKy Ta SEYHUKWU,
TMMYacoBO 3aTPUMYIOTb OBYIISLO, NONErLLYTb Nepebir ayToiMyHHOT Ta eHAOKPUHHOI naTonorii, iwemii. Mpu uboMy nig Aieto ekcrnnaH-
TiB NnaueHTV noriplyetbcs nepebir iHgeKUinHOro npouecy Ta NOCUMETLCS CMaNKOyTBOPEHHS.

Knio4oBi cnoBa: nnaieHTa, KpiokOHCEpPBYBaHHS, MULLI, Lypw, BariTHICTb, 6e3nnigas, aHtudocdoninigHWin cCUHAPOM, CUHOPOM
NONIKICTO3HUX SIEYHUKIB, iIHEKLIA, NePeKpyT SAEHHUKIB.

Pedbepat: CoxpaHeHne M BOCCTaAHOBMEHME PENpPOAYKTUBHOIO 340POBbS — BaXHeNwune 3agadn COBPEMEHHOW Meaunum-
Hbl. MepcnekTMBHBIM B fleYeHMn NaToNornM XEeHCKON PenpofyKTUBHOW CUCTEMbl SIBNSETCS NMPUMeHeHWe MPOU3BOAHbIX Nna-
LeHTbl Yyenoseka (Me3eHxMMarbHble CTpOMarnbHble KNeTkW, NnofHble 060MoYKM, SKCTPaKTbl M IKCMMNAHTbI), KOTOpble NUMET
GonbLion nponudepaTMBHBIA NOTEHLUMAN U TPOMHOCTb K XEHCKOW penpoaykTuBHOW cucTeMe. B pabote onpegensnu BnusiHue
KPMOKOHCEPBUPOBAHHbLIX 3KCMMAHTOB MMaLeHTbl Ha XEHCKY penpoayKTUBHYIO CUCTEMY KpbIC U Mbileld B HOpMe (depTunb-
HOCTb M 3CTpanbHbIA LUKUK) U Npu natonornn (MHMEKLMOHHBIN npoLuecc, 3HAOKPMHONATUSA, ayTOMMMYHHOE COCTOsIHMe, TpaBma
n nwemus). BoiaBNeHO, YTO KPMOKOHCEPBUPOBAHHbIE 3KCMMAHTbl NAaLeHTbl MMeT Tpodu4ecknin addekT B OTHOLWEHUN
MaTKU U AUYHUKOB, BPEMEHHO 3a[epXMBalT OBYNALMIO, NOMNOXMTENbHO BMMSAIOT Ha Te4YeHne ayTOMMMYHHOW U 3HAOKPUHHON
natonoruun, uwemuun. MNpn aTom, noa AEWCTBUEM SKCMMAHTOB MiaueHTbl yXyAlwaeTcs TeyeHne MHAEKLMOHHOro npouecca u
nosbiwaeTcs obpasoBaHne cnaek.

KnioyeBble cnoBa: nnawueHTa, KPMOKOHCEPBMPOBAHME, MbILLKN, KpbICbl, BepemeHHoCcTb, 6ecnnoaune, aHTUdOCHONUNUAHBIV
CMHAPOM, CUHAPOM MOSNUKUCTO3HBIX SIMYHMKOB, MHMDEKLNS, 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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30epekeHHs Ta BiTHOBJICHHS KIHOYOTO PETIPOAYK-
THUBHOTO 3/I0pPOB’ 51 — IPIOPUTETHHUH HATIPSIMOK poOOTH
BcecBitHboi opranizaii oxoponu 310pos’ sy XXI| cro-
piuui. 3a nanumu BOO3 B ocTtanHi poku B Ykpaini
CIIOCTEPIraeThesl TeHJACHIIA 0 TOKPALCHHS MOKa3-
HUKIB PENpOIYKTHBHOTO 3/I0POB’ I JKIHKH ITOPIBHSHO 3
THILIMMHU KpaTHaMHU, IKi MAIOTh CXOKHI PiBEHb J0XO.Y,
OJIHAK BiJIMIYa€ThCS JICSKE BiJICTABaHHS Bl KpaiH 3a-
xiguoi €spornn [22]. [TomonanHs mpo6eM Oe3rmTi It
Ta TaTOJIOTi# BariTHOCTI, sIKi 3a3BHYall € pe3yJIETaTOM
TTOPYIIIEHB KIHOYO1 CTaTeBOT CHCTEMH, IO3BOJIUTH ITOKpPa-
ITUTH AeMorpadidHi TOKA3HUKH Ta 3I0POB’ T HOBOHA-
pomkenux [3, 23]. HailOiabI MOMHUPEHUME TIPHYIH-
HaMH OC3TUTI IS Ta ITaTOJIOTii BariTHOCTI € 1H(EKITiiHI
MpOoIeCH, BUKIIMKaHa HUMH CIIaiikoBa XBopo0a, ayTo-
IMyHHI, eHIOKpUHHI Ta cyuHHi po3iaau [11, 23]. Hapasi
y Cy4acHill MEIUIIMHI PO3BUBAIOTHCS TEXHOJIOTI, I10-
B’s13aH1 3 3aCTOCYBaHHSIM CTOBOYpOBUX KIIITHH Ta
(hakTOpiB POCTY, OTHUM 13 HAHOUIBIIT IEPCIICKTUBHUX
Jokepen skux € mianenta [3, 15, 18]. Tlo-nepiue, 11e
HOSICHIOETHCS THUM, IO KIITHHHU IJIAlEHTH MAIOTh
aKTUBHUH MpOJTiepaTUBHUHN MOTEHITiaN Ta 3AaTHICTh
PETYIIOBATH K PO3BHUTOK IIIO/IA, TAK i MATEPHHCHKO-
Io0By B3aemoniro. [lo-apyre, TuanenTa 3MiHIOE
TOMeOoCTa3 MaTepi, a I1e BITUBaE Ha mepedir 6ararbox
3axBoproBanb [20]. Kiiniune 3acrocyBaHHsS 00’ €KTIB
TUIAIIEHTAPHOTO MOXOKEHHS MOYKIIUBE TUTHKH 32 HasIB-
HOCTI CTaHJIAapPTHU30BaHOTO Ta 0100€3MEeYHOro MaTe-
piaiy, mo 3a0e3nedyeTbesi TEXHONOTISIMA KPiOKOH-
CEpBYBaHHS Ta HU3BKOTEMIIEPATypHOTO OaHKyBaHHS
[3, 4, 7]. Icuye GaraTo eKcriepMEHTATBHUX Ta KITi-
HIYHUX MOBIJIOMJICHD LIOJI0 3aCTOCYBaHHS ME3CHXi-
manpHUX cToBOypoBux KiithH (MCK), excTpakris,
TKaQHWHY IUTALEHTH TIPH MATOJIOTISAX KIHOYOi penpo-
JykTHBHOI cuctem [ 3,5, 6,9, 10, 13]. Onnax 11i GiosorivHi
00’ EKTH HE € CTAaHIaPTU30BAaHUMH Ta CHCTEMATH30Ba-
HUMH BiJIIIOBITHO JTO METONTUK, a TAKOXK TBAPHH, TIOX1THIX
IJTAIeHTH, SIKI 3aCTOCOBYIOThCS B €KCIIEPHMEHTaX.
[IponemoncTpoBano, mo MCK, Buzineni 3 mianeHTap-
HOTO Marepiaiy, BiIPi3HAIOTHCS 3@ BIIACTHBOCTSIMHU BiJl
MCK i3 inmmx pxepen [12]. I3 kpiokoHCepBOBaHUX
01000’ €EKTIB caMe eKCIUIaHTH IIaleHTH (OpraHOTHIIOBA
KyJIBTypa) MalOTh BUPaXKEHI BIACTUBOCTI YCIX JepH-
BaTIB IUIAIEHTH Ta € HAWOLIbII OJIU3bKUMHU 110 HET 3a
CTPYKTYpOIO Ta PpyHKILisMHU [7].

BusHavueHHS BIUIUBY TUTANICHTH Ta 11 IOXiTHUX HA
OpraHi3M eKCIIepUMEHTATHFHUX TBAPUH y HOPMI Ta 3a
TIaTOJIOT{ TO3BOIUTH, 3 OMHOTO OOKY, CIIPSIMYBATH I0C-
JHKEHHS MO0 JTONMUTBHOCTI 3aCTOCYBaHHS TOXiJI-
HUX TUTIAIIEHTH 32 KOHKPETHUX ITaTOJIOTIYHUX CTaHIB
13 BU3HAYEHHSAM TIOKa3aHb, IPOTUIIOKA3Hb Ta e(dhek-
THUBHOCTI, 3 1HILIOT0, — [NIMOIIIE JOCIIAUTH BIUIUB IjIa-
LHEHTAapHUX (PaKTOPIB HA OPraHU Ta CUCTEMH KIHKH.
Lle Mosxe OyTH BasKJIMBO HE TiBKH JIs1 BUKOPUCTAHHS
y KJIITHHHIH Tepamnii, a il 111 BUBUCHHS 0COOINBOCTEH
MATOJIOTYHUX TPOIIECIB i1 Yac BariTHOCTI.
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One of the priorities of the World Health Organi-
zation'sactivity inthe 21% century isto preservefemale
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
countrieswith similar income level, but thereis some
lag behind the Western European countries[22]. Over-
coming theinfertility and pregnancy pathologies, usually
resulting from disorders of femal e reproductive system,
will improve demographic indicesand newborn health
[8, 23]. Themost common causesof infertility and preg-
nancy pathol ogies 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 placentais one of the
MOSt promising sources, are Now in progressin current
medicine[8, 10, 16]. First, thisisdueto an active proli-
ferative potentia 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
ispossibleonly if standardized and biosafe material is
available, which could be provided by technol ogies of
cryopreservation and low-temperature banking [8, 12,
5]. Thereisahuge number of experimental and clinical
reports on using mesenchymal stem cells (MSCs),
extracts, placental tissuein femalereproductive patholo-
gies[2,3,7,8, 11, 19]. However, thesebiological objects
are not standardized and classified according to the
techniques, experimental animals, aswell as placental
productsused in the experiments. The M SCsof placen-
tal origindiffer by their propertiesfromthecellsprocured
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 placentaand itsderiva-
tives on experimental animals’ body under normal
conditionsand in pathology will allow, on the one hand,
to study the expediency to apply placental derivatives
in specific pathological conditions with determining
theindications, contraindicationsand efficiency and to
better understand the impact of placental factors on
female organs and systems, onthe other hand. Thismay
beimportant 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 femalereproduc-
tive system under normal conditions and in different
pathol ogiesin laboratory animals.

Materials and methods
Experiment design. For a versatile estimation of
theimpact of cryopreserved placental explants (CPES)
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Mertoro poOoTy Oys10 BU3HAUEHHS BIUTUBY KPIOKOH-
CEpBOBAHMX EKCIUIAHTIB IUIAIICHTH HA KIHOYY Perpo-
JOYKTHBHY CHCTEMY y HOPMI Ta 32 Pi3HUX MATOJIOTTYHUX
CTaHiB Ha 1a0OPaTOPHUX TBAPHHAX.

Marepianu Ta MeToaH

Huszaiin excnepumenmy. Jns BceGIYHOI OLIHKU
BIUIUBY KPIOKOHCEPBOBHHUX EKCIJIAHTIB IUIALICHTH
(KEII) Ha *iHOYY pENPOAYKTUBHY CUCTEMY CIIOYaTKy
3’ ICOBYBaJIM IXHI{ BIUIMB Ha XapakTep €CTPaTbHOTO
UKy Ta PENPOAYKTHBHI MOKa3HUKH IHTAaKTHHUX
tBapuH. Jlami Bu3naganu giro KEIT Ha ocHOBHI T1aTo-
JIOTIYHI CTaHH, SIKi PU3BOIATE 10 TIOPYIIICHHS PETIPO-
IMyKTUBHOI PyHKIIT (iH(EK I TpoLIec, ay TOIMYHHII
NpOILIeC, SHIOKPHHHA MATOJIOTIs], TPaBMa Ta ilIeMis).
V sxocTi iH(ekuiitHoro nmpouecy Oyna oOpaHa Mozeb
MEPUTOHITY 3 MyHKII€I0 Ta JIETyBaHHAM, SIKa € BiJl-
TBOPIOBaHOI0. Lle 103BoJIsIE MOIEMIOBATH TOCTPHH 1H-
(exuiiHui npolec 13 HACTYITHUM CIIaiKOy TBOPEHHSIM.
[Ipu upomy nana Mozenb 3abe3nedye HU3bKI MOKa3-
HUKH JIeTansHOCTi [ 16]. AHTrdOChOMmim qHIi CHHIpOM
(ADC) OyB 0OpaHuii K THIIOBA Ta PO3MOBCIOMKEHA
ayTOIMyHHA TIaTOJIOTisA, XapaKTepHa JIsS BariTHOCTI.
OCHOBHOIO JTAaHKOIO y PO3BHUTKY IIi€1 MATOJIOTI] € BH-
poOneHHs ayToaHTUTLT M0 (ocdomimiais, Mo npus-
BOJIMTH 10 KOATYJIONATIi, TOpYyIIeHHs IUalleHTamii Ta
301MbIICHHS] TTOKA3HUKIB MAaTEPUHCHKOT, a TaKOX
NepUHATAIBLHOT 3aXBOPIOBAHOCTI i JieTasibHOCTi [ 6, 21].
Cunapom nonikicro3nux sieqnukis (CITKS) o6pano sik
MO/IEJTb CHOKPUHHOT IIATOJIOTT, SIKa CYITPOBOJIKYETh-
sl IOpyUICHHsIME (YHKIIH TrimoTanamyca, rinodisa,
HAJHUPHUKIB, SIEYHUKIB; OC3IUIIISIM; TTiABUILICHOIO
CeKpelliero aHaporeHiB Ta ecrporeHis [14, 17]. Tlepe-
KpYT SI€EYHUKIB 0OpaHO SIK MMaTOJIOTil0, B OCHOBI SIKOi
JISKUATH apTepianpHa imemis Ta BEHO3HUH 3acTiil i3
KPOBOBHIJIMBAMH y TIApEHXIMY SI€YHUKIB, (pOopMyBaH-
HSIM TPOMOiB, 3arudesuTo GoiKyiB, YHACIIIOK YOTO
PO3BHUBAETHCS OC3ILTI S, SETHUKOBA HEMOCTATHICTb,
MOCTKacTpaliiHuii curapom [19].

Ompumanna KEIT npoBoniy 3a pasiiie po3poo-
neHuM MeTosioM [4]. [TnaneHTy onuHH, J0CTaBICHY
MPOTATOM 3-X TOJMH MicIsl omepaLii KecapeBoro pos-
TUHY, TpoMuBanu ¢ocdaTHo-conboBUM OydepoM i
(parMeHTyBaIM. Y SKOCTi KPi03aXUCHOTO CEPEAOBHIIA
BukopuctoByBanu 10%-i po3unn AUMETHICYIIB(HOK-
cuny («Sigma», CIITA) Ha ocHoBi cepenoBuiiia DMEM
i3 BUCOKHMM BMICTOM IJTFOKO3H 1 L-rityTaminom («Bio-
West», ®panttist), 36araderoro 10% ¢eranpHoi Onda-
4oi cupoBatkn («LOnza», HiMeuunna). 3pasku 3amMo-
pokyBaim y kpiorpobipkax «Nunc» (CIITA) 3 Bukopuc-
TaHHSIM 130TPOTIAHOIOBUX KOHTeiHepiB «Mr. Frosty™
Freezing Container» («Thermo Fisher Scientific», CI1IA)
3i mBuaKicTio 1 rpan/xs no —70°C i3 HACTYNHUM 3a-
HYPEHHSIM Y PiJKHii a30T. PoaMopokyBaim Ha BOASHIH
0ani («Bb-4», Ykpaina) 3a temneparypu 37°C 3 Hac-
TYIIHUM BiIMHBaHHSM BiJl KpPIOTIPOTEKTOPA KUBHUIIb-
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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 quitealow mortality [13]. An antipho-
spholipid syndrome (APS) was selected asatypica and
widespread autoimmune pathology, being typical for
pregnancy. Themajor link of thispathology isthe pro-
duction of autoantibodiesto phospholipids, resultingin
coagul opathy, placentation disorder, increased materna
and perinatal morbidity and mortality [19, 20]. The
polycystic ovary syndrome (POS) wastaken asamo-
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 asthe pathol ogy, characterized with arterial ische-
mia and venous stasis with hemorrhages in ovarian
parenchyma, thrombusformation, 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. Asacryo-
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 sampleswere
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
werewarmed in awater 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 AxisAD
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 animal swere housed
at the animal facility with natural light/dark cycleand
astandard diet. Animalswerekept 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 BBenennsm KEIT ¢par-
MEHTYBAJIH JI0 OKPEMUX BOPCHH Ta 3Ba)KyBaJIM Ha Barax
«AXiSAD 50» («Axis», TTonbina) 3 auckperHicTio 0,5 mr.

ExcniepuMeHTH poBOAMIN Ha 6-MiCIYHUX CaMu-
X muteit ninii BALB/c ta veniniitnux F1 (mepie
noxoninast BALB/c ta CBA) macoro (20,0 1,5) r ta
Ha 6-MiCAYHMX caMMLSX LIypiB JiHii BicTap macoro
(250,0 + 20,0) r. I[IpoTsAroM eKCIepUMEHTY TBapUHH
3HAXOJMJIUCS 32 YMOB IPHUPOJHOTO OCBITICHHS Ta
CTaH/IApPTHOTO Xap4yyBaHHs. TBapHH yTPUMYBaJIH BijI-
TTOBITHO JTO TIPaBWJI OCHAIIEHHS Ta (YYHKITIOHYBaHHS
BiBapiro. J{o3u KEII my1st TBapwH po3paxoByBaId 3T1THO
3 PEKOMEHMIAITISIME TIOJ0 JOCIIDKCHHS JIIKapChKUX
npemnaparis [1]. Po3paxosany mo3y (st murmeii — 10 mr,
Jutst 1y piB — 70 Mr) BBOIWITH Y POC(ATHO-COTHOBOMY
Oydepi yepe3 TOBCTY TOJKY i IIKIPHO.

Jocnioocennst ennusy KEII na osapianvhuil yuxn
ma 3aeanvHull cmaH NPOBOAWIIN Ha IBOX IPyMax MH-
mreit BALB/c o 10y koxwiii: 1 —i3 BBegentsm KEIT;
2 —XOHTpOJNbHA. Y MUILIEH TOCIIKYBalU BariHaIbHI
Ma3KH, BUABISUH a3y UKy, BUZHAYAIU Macy, 3a
5-6aIbHOIO IIKAIIOKO OIIHIOBAITH 3arabHHIA cTaH (OJIHCK
OdeH, KOMip i CTaH MIePCTi, aKTUBHICTB). [IpoBoamIN
TiCTOJIOTIYHE JOCIIDKECHHS MATKH Ta SCUHUKIB.

Hocniooscennsn ennuey KEII na ¢pepmunvnicme
BHKOHYBAJIH Ha BOX rpynax murieii BALB/ctio 10y
koxHil: 1—13 BBenenusM KEIT; 2 —kontposnbHa. [Ticis
BBenenHss KEII camuils craproBanu 3 caMIsIMU 'y
cHiBBiIHOIIEHH] 2:1, peecTpyBaliu KiJIbKICTh TBAPHH,
sIK1 3aBariTHIJIM, Yac JIO MOJIOTIB, KUIBKICTh Ta Macy
HOBOHAPO/PKEHUX.

Jlocnioowcenns enauey KEII na nepebie ingex-
Yilino2o npoyecy. 3amnajieHHsl YepeBHOI MOPOKHUHU
MOJIETIIOBAJIM Ha HENIHIMHHUX JTa00opaTOPHUX MUIIAX
IIJTSIXOM TIePEB’ I3KH Ta My HKIIiT HIKHBOT TPETHHH CITITOT
KHUIIKH 32 3araibHOMPUIHATEM MeToa0M [16]. Buko-
pucTaHHs y poO0Ti ayTOpeTHIX TBApUH TIOB’ 3aHE 3
BHCOKOIO CMEPTHICTIO ITPH MOJIEITIOBAaHHI iH(EKIIIHOTO
Tporiecy Ha iIHOpeTHUX TBapuHaAX. MHUIIeH po3aiuIiiIn
Ha Tpu rpynu o 10y koxkniii: 1 —Beenennst KEII uepes
2 TH>KHI IICIISI MOJIENIFOBAHHS, 2 — MOJIEJIFOBAHHS 1H-
(exmiiinoro nporecy 6e3 BBenenus KEI; 3—koHTpoih
(xubHOOMNEpOBaHi TBAPUHU). JOCITIKYBAIIN NOKa3HUKH
KJIIHIYHOT0 aHaTi3Y KPOBi, MOP(OIIOTTYHY CTPYKTYpY s€4-
HUKIB Ta MaTKU. J{J1s iATBEpIXKSHHS BIUTUBY ITEPUTO-
HITy Ha CTaTeBy CHCTEMY Yepe3 MiCSIb ITiCIst BUKOHAHHS
MOJIEITi CAMUIIb CIIAPIOBAITH 3 CAMITSIMHU Yy CITiBBITHOITICH-
Hi 21, peecTpyBasIH Yac BiJl CIIAPIOBaHHsI JI0 [IOJIOTB, OLli-
HIOBAJIH PETIPOAYKTHUBHI ITOKA3HHKH, TTiCIIS 3aBEPITICHHS
JIAKTAIlii TBAPWH BUBOIWIIHN 3 SKCTICPIMEHTY, OLIIHIOBAITH
craiikoBuii mporiec 3a 1-V crymensvu [2].

Hocnioocenns eniusy KEII na nepebie aymoimyn-
HO20 npoyecy npoBoany Ha Mozieni ADC, sSiK TUITOBOTO
MPOSIBY ayTOIMYHHOI ITaTOJIOT 1, SIka BIUTMBAE Ha PETpo-
nykiito. Y murieit minii BALB/c AOC monentoBau
LIIIXOM aKTHBHOI iMyHi3ailii [6, 21] 3 BUKOpHCTaHHAM
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subcutaneously administered in phosphate-buffered
salinethrough athick needle.

The CPEs effect on ovarian cycle and general
condition was studied in 2 groups of BALB/c mice
of 10in each: the group 1 comprised the animalswith
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 a5-point scale. The uterus and ova-
rieswere histologically examined.

The CPEs effect on fertility was investigated in
BALB/cmicegroupsof 10ineach: thegroup 1 consisted
of animalswith introduced CPEs, the group 2 wasthe
control. After CPEs administration the females were
coupled with males in 2:1 ratio, then the number of
animals, that became pregnant, timeto delivery, number
and weight of newborn animals were recorded.

Study of CPEs effect on infection process course.
Theinflammation of abdominal cavity was simulated
in outbred laboratory mice vialigation 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
processininbred animals. The miceweredivided into
3 groupsof 10 in each: group 1 — CPEsadministration
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, morphol ogical structure of
ovariesand uteruswere examined. In order to confirm
this model effect on sexual system one month after
surgery the females were coupled with malesin 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
-V stages [5].

The CPEs effect on the autoimmune state course
was studied in the model of antiphospholipid synd-
rome (APS), asatypica 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
dayswith atotal doseof cardiolipin of 30 ug per animal.
The APS model was considered to be formed 4 weeks
after thelast 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 groupsof 20 micein 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 wasthe control. The comp-
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KapioniniHoBoro aHtureHa («bionek», Ykpaina), po3-
Benienoro y 0,1%-My po3unHi ans0yMiHY, SKUi BBOITUITH
YOTHPHPA30BO Yepe3 KOkHi 7 1110 13 3araJibHOIO JJ03010
kaprioniminy 30 Mkr Ha TBapuHy. Moaens ADC BBa-
*au c(hopMOBaHOIO uepe3 4 THXKHI IICIIsl OCTaHHBOTO
BBEJICHHS NpenapaTy Ta MiATBEpKYBaJIN pEaKIiero
MiKponpenumniTanii, Ky IpoBOJUIH 3 BUKOPUCTAH-
HSIM KOMEPLiHHOro Ha00pYy «AHTHUTCH KapA10MiMiHO-
BMM s peakmii MikpompenumiTaiii» («biomex»,
Vkpaina) 3TigHO 3 IHCTPYKITi€ro BUpOOHKKA. TBapHH
po3aituiu Ha Tpu rpynu o 20y koxHii: 1 —13 ADGC
0e3 aikyBanHs; 2 —i3 ADC Tta BBeaeHHsm KEIT uepe3
THXKJICHB Iic/Ist OpMyBaHHS MOJEi; 3—KOHTPOIIb. J1o-
CITIDKYBaJIH KJIIHIYHAHN aHaJIi3 KPOBi, peakilito O1acT-
Tpanchopmanii 1iM(pouUTIB (CHOHTAHHY Ta 1HIYKO-
BaHy) 4epe3 1 ta 3 TwkHI micist JTikyBaHHs. Yepes Mi-
CSILIb TICJIS JTIKYBaHHSI 3 KOXKHOI TPy BUBOAMIIHM 1O
10 camu1b 4715 TICTONOTTYHOTO JOCIIIKEHHS MAaTKH
Ta SIEYHUKIB, PEIITY CIIAPIOBAIIH 3 CAMIISIMU Y CIIBBIJI-
HoteHHi 2:1. Yac HacCTaHHS BariTHOCTI peECTPYBaIU
METOJIOM BariHaJbHUX Ma3kiB. Ha 18-ty mo0y Barit-
HOCTI TBAPUH BUBOJMIIH 3 EKCIICPUMEHTY, BU3HAYAIIH
KIUTBKICTh )KMBHX Ta MEPTBHUX IUTOJIIB, Macy TIIOJIB Ta
riamnedTy. [[poBoAMIN TiCTOJIOTIYHE MOCITIKEHHS
IUTALICHTH.

Hocnioowcennsn ennuey KEII na nepebdie enoo-
KpUHHOI namonoeii seunukie MpOBOAWIN Ha MOJEI
CIIKS. Lo monenb o0panu K PO3MOBCIOJIKEHY
SHJIOKPUHOIIATIIO 3 MOPYIICHHSM IICHTPaJIbHOT pery-
nsuii Ta rinepdyHKUii S€YHUKIB, 3a SKOI CHOCTe-
piraeThcsi BiIHOCHA a00 aOCOJIOTHA TillepecTpore-
His. [TaTosorito MojenoBalid Ha 1rypax JiHii Bictap
MiIIKIDHAM BBEJICHHSIM pa3 Ha j00y 4 Mr mide-
npucrony («Stada», Pocis), po3seneromy y 0,2 mi
nepcuKoBoi ouii, mpotsirom 8 1i6 [17]. TBapuu po3mi-
JWITK Ha TpH rpynu 1o 12 y koxkHii: 1 — TBapuHu 3
CIIKS, sixi orpumyBanu KEIT wepe3 2 TwxHI micus
(dopmyBanHs Mojieni; 2 —TBapuHu 3 CITKS 6e3 miky-
BaHHsI; 3 —iHTaKTHI TBapuHu. OBapiabHUI UK TBa-
PHH JIOCTIIKYBaJIM METOOM BariHaJbHUX Ma3KiB. Ue-
PE3 MICAIIB MiCJIsl JIIKYBaHHS 3 EKCTIEPUMEHTY BHBOIMITH
1o 6 TBapuH i3 KO>KHOI IpyIH, BU3HAYAIN MacoBi Koe-
(bilienTy, 1OCIiKYBaJIH TiCTOJIOTI4HI IpenapaTy sey-
HUKIB Ta MaTKH. [HIIMX caMHIb CIIApIOBAIIH 3 CAMIISIMH
y CIiBBIIHOIICHHI 2:1, TTiCIIs OJIOT1B BU3HAYAIHN KiJlb-
KICTP TUTO/IIB, IXHIO Macy 19ac BiJl TOYaTKy CTIapIOBaHHS
J10 TI0JIOTB.

Bnaue KEII na peabinimayiro nicis mpasmu ma
iuemii BUBIAII HA MOJICITI TIEPEKPYTY sieaHuKiB. [TaTo-
JIOTi10 MOJICITIOBAJTH Ha Iy pax JIiHii Bictap 3a meTogom
O. Taskin ta cmiBagr. [19] murstxoM HakjIaIaHHs JIira-
Typu KeTryToM Ne6 («Irap», Ykpaina) va 1 cM HiKYe
MPaBOTO SI€EYHUKA HA MATKy 3 ME30CANIbIIIHICOM Ha
4 TOAMHY 3 HACTYITHOIO PEeJIaapoTOMI€I0 Ta 3HATTSIM
airarypu. TBapuH po3ninuian Ha Tpu rpynu no 12y
KOXHIiM: 1 — mypu micisi MOAETIOBaHHS MEPEKPYTY
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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 malesin 2: 1 ratio. Thetime 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, feta
and placental weight were estimated. Placenta was
histologically examined.

The CPEs effect on ovarian endocrine pathology
course Wasinvestigated in the POS model. Thismodel
was selected as an example of common endocrino-
pathy with disordered central regulation and ovarian
hyperfunction, when either relative or absol ute hypere-
strogenism could be observed. The pathol ogy was simu-
lated in Wistar rats via subcutaneous administration of
4 mg Mifepristonum (Stada, Russia) diluted in 0.2 ml
of peach oil once aday for 8 days[14]. Animalswere
divided into 3 groups of 12 in each: the group 1 com-
prised the animalswith POS, received CPESsin 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 cyclewasexamined by vagina
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 femaleswere coupled with malesin 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 inamodel of ovariantorsion.
The pathology was simulated in Wistar rats according
to the method of O. Taskin et al. [18], viaimposing
catgut ligatures Ne6 (lgar, Ukraine) 1 cm below the
right ovary onto the uterus with mesosal pinx for 4 hrs
with following relaparotomy and ligature removal.
The animals were divided in 3 groups (n = 12): the
group 1 —theratsafter 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 experimentswas approved by the Committee
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seaaukiB 13 BBeAeHHAM KEII y micisonepartiitnomy
NepioJii; 2 — TBAPHHU TICIIsI MOJICITIOBAHHS TIEPEKPYTY
SIEYHMKIB O€3 JiKyBaHHs; 3 — XUOHOOIEpOBaHi TBa-
punu. I1ix yac penanaporomii mi1st MopdosIOriYHOro
JOCITiKEHHSI MATKH Ta S€YHUKIB 13 €KCIIEPUMEHTY BH-
BOJIVUJTH T10 JIBi TBAPHHI 3 METOFO T ATBEPKESHHS (hop-
MYBaHHS [IaTOJIOTIYHOTO Nporecy. [HImX camus yepes
MICSIIb MICJISE OTIEPallii CIIAPFOBAIN 3 CAMIISIMU Y CITiB-
BiZIHOIICHHI 2:1, 4ac HACTaHHsI BaI'iTHOCTI PEECTPYBAIIH
METOJIOM BariHajgbHUX Ma3kiB. Ha 18-ty no0y Barit-
HOCTI TBapHUH BUBOJWIIN 3 EKCIIEPUMEHTY, BU3HAUaIN
KUTBKICTh JKHBHUX Ta MEPTBHX IUIOMIB, Macy TUIOIB i
TIaneHT. [IpoBOMIUIN TiCTONOTIUHE AOCIIHKEHHS
SIEAHUKIB.

[Tnanenty oTpuMyBaiH 3 iHPOPMOBaHOT 3TOIH XKi-
HOK ITicJIst orepariii kecapiB po3TuH. [IpoBeieHHs exc-
MEPUMEHTIB OYJIO IIOTO/IKEHO 3 KOMITETOM Oi0CTHKHU
[HcTUTYTY IpoOsIeM KkpioOiosnorii 1 KpioMeIUITUHI
HAH Ykpaiuu (nmpotokon Ne2 Bix 03.06.2013) Biaro-
BIJIHO JI0 «3araJibHUX MPUHITUIIIB €KCIICPUMEHTIB Ha
TBapuHaAX», cXBaJIeHNX V| KOHTpecoMm i3 0i0eTHKH
(KuiB, 2016) i y3ro/ukeHUX i3 TOJOKEHHSIM «EBpo-
MEeHChKOT KOHBEHIIIT PO 3aXUCT XpeOSTHNUX TBAPHH, SIKi
BUKOPHUCTOBYIOTHCS ISl €KCIIEPUMCEHTAJIBHUX Ta
iHmMX HayKoBUX 1iiei» (CtpacOypr, 1986).

i1 OTpUMaHHSI CTATUCTHYHO 3HAYYIIMX AAHUX
3acrocoByBaiu U-kpurepiit ManHa- YiTHi Ta Kputepiit
CrptonenTa. [171st CTaTUCTHYHUX PO3PaxyHKiB 1 00poOKH
JAaHUX BUKOPUCTOBYBAJIM MpOrpamMHe 3a0e3reueHHs
«Past V. 3.15» (Vuiepcurer M. Ocno, Hopgeris).

Pe3yabTatu Ta 00roBopeHHA

[Tix gac nocmimkenns BiuBy KEIT Ha oBapianbHuit
IIUKJI Ta 3araJibHAN CTaH TBapHH OyJIO BHSBIECHO, IO
MIPOTATOM 2-X THIKHIB JIO JIIKYBaHHS pETyISpHANA YOTH-
PUIeHHUIA UK y TpyTii 1 0yB y 7-Mu, y rpymi 2—y 8-Mu
TBapuH. Maca muineii gopisHioBaia (20,6 £ 1,2) ta
(20,2+£0,9) 1, cepemuiii 6an 3aranpHOrO cTany — (4,8 £
+ 0,2) ta (4,7 + 0,3) Bignosigwo. ITicis mikyBaHHS Ta
CIIOCTEPEXKEHHS MPOTITOM 2-X MICSILIB PerylIsapHUN
eCTpaJIbHUI UKJI criocTepiranu B ycix TBapuH 3 KEIT
ta 'y 7-mu TBapuH Oe3 KEII. Cepenniit 6an 3araib-
Horo crany cknanaas (4,7 +0,7) ta (4,8 £ 0,3), maca —
(23,3+ 1,1) Ta (22,5 £ 0,9) r BigmOBigHO, IO €
(i310JI0TTYHOI0 HOPMOIO y LILOMY BiLli. ['icTosioriune
JOCTIKEHHS IEYHUKIB Y 000X rpymnax 1mokasaso 30e-
pexeHHs (QOJIKYISIPHOTO arapara, CTPOMH Ta Kpo-
BooOiry. Y tBapuH i3 BBemenasMm KEII cmocrepi-
raju He3HayHe 301TBIICHHS PO3MIpiB SIEYHHUKIB Ta
3MEHIIEHHS KITBKOCTI 3pirounx ¢omikymis (puc. 1).
[Tix wac nociimpKeHHs MaTKU y TBapHH 13 BBEICHHIM
KEII cnocrepiranu pi3ky rinepTpodiro sik MaTtku B
LJIOMY, TaK 1 €H0METPII0 30KpeMa, 301 IbLICHHS Kib-
KocCTi 3a1103. L{i 3MiHU, Ha HAII TOTJISA], MOKYTh OyTH
00yMOBIIEHi1 A1€10 XOPIOHIYHOTO TOHAIOTPOITIHY JIIO-
nuHu [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-
mentsin 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 animalsrevealed aregular
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, acertain increase was observed
in ovarian size in group with CPEs and a decrease was
found inanumber of maturing ovarianfollicles(Fig. 1).
Examination of the uterusof anima swith CPEsshowed
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].

Thiscouldindicatethat CPEshaveapositivetrophic
effect on reproductive organs. The application of
placental derivativesispossiblein pathological states
with atrophic phenomena, previously shown in the
model of ovarian failure after chemotherapy [2].

Study of reproductiveindicesof animal safter 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 itsrelease from CPEs[15]. There was obser-
ved an increased number and weight of fetusesin the
main group, but these data had no significant differen-
ces vs the control.

After infectious process simulating (Fig. 2A) the
number of pregnant animalswassignificantly lower in
the group with CPEs application than in the control

2%



Puc. 1. CTpykTypa f€e4HUKIB Ta MaTK1 iHTaKTHOT rpynun Ta rpynu nicns 3actocyBaHHa KEIM: A — A€4YHUK iIHTaKTHOT MULLI;
B — seuyHuk nicna BeegeHHsa KEIM; C — maTtka iHTakTHOI muwi; D — maTka nicna BBeaeHHs KEI. 3abapentoBaHHs

remMaTtokcuniHom Tta eo3nHoM. MaclwitabHa niHirika 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 um.

V 3B’ 13Ky 3 LIUM MOYKHA 3pOOUTH MPUITYIIEHHS, 110
KEII ynsATH MO3UTUBHUN TPOQIYHUHN BIJIMB Ha Op-
TaHU PETPOYKTUBHOI CUCTEMH. 3aCTOCYBaHHS ITOXiJI-
HUX TUIAIEHTH MOYIJIMBE IPU NATOJIOTYHUX CTaHaX 13
arpo(iYHMMU SBUIIAMH, IO paHimie OyJI0 MOKa3aHO
Ha MOJEJ SICYUHUKOBOI HEJOCTATHOCTI ITICA XIMIO-
Teparrii [9].

IIpu mocmimkeHHI PEeNPOIYKTUBHUX IMOKA3HHKIB
TBapwuH Mmicist 3actocyBanus KEIT mpoaemoHcTpoBaHo,
110, HE3BKAIOUN Ha HOPMAJTi3aIlito €CTPaIbHOTO ITUKITY
y TBapuH icis 3acrocyBanHs KEII,. BariTHICTh HacTae
BiporiaHo mizHime (tadm. 1). I{e Moke GyTr OB’ s13aHe
3 iHri0yBaHHSM OBYIISILIIT XOPiOHIYHUM T'OHAJOTPOIIHOM
JIIOIMHY, TuHaMika BuBiIbHeHHs sikoro 3 KEII Oyma
HaMH [0Ka3aHa y MornepeHix gociimkeHssx [ 7]. Cro-
cTepiranocs 301IbIICHHS KiITBKOCTI Ta MacH MJIOAIB Y
TBapUH OCHOBHOI I'PYIH, OHAK 11i JaH1 HEe MaJli 3HaYY-
IIMX BiIMIHHOCTEH BiJI KOHTPOJIIO.

ITicis MozemoBaHHs iH(EKIIIHHOrOo mporiecy (prc. 2,
A) BinmiueHo, 1o y rpymi 3 3acrocyBansM KEIT kistb-
KiCTh TBApWH, sIKi 3aBaTiTHUIH, Oyi1a 3HAIYIIIe MEHIIIO0,

2%

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 1-11 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 al 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
3animals. Histological examination of organsinanimals
with abscesses demonstrated the presence of septic
phenomena. In particular, in uterus we have observed
a sharp atrophy, cell approach, shrinkage of connec-
tivetissue, hyperchromic nuclei, vasoconstriction, leu-
kocyteinfiltration (Fig. 2C), there were atrophic phe-
nomena, leukocyte infiltration, a decreased number
of developing follicles in ovaries (Fig. 2D). Renal
glomeruli and tubuleswere significantly swollenwith
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HDXK Y KOHTPOJBHIN IrpyIi Ta y TBapuH
13 3amaneHHsaM Oe3 JikyBaHHs. Barit-

Ta6bnuusa 1. Bnnve KEIM Ha penpoayKTuBHI NOKa3HUKN

Table 1. CPEs effect on reproductive indices

HICTB ITICIIS JTIKyBaHHS TaKOK HacCTaBasia
TTi3HiIIe, KUTHKICTh TUIOJIIB 3HAYYIIIE 3MEH-
nryBanacs (tabin. 2).

VY xubHOONIEpOBAaHUX TBAPHH (Ipy-

na 3) micist 3aKiHYCHHS eKCIICPUMEHTY
ITiJ] 4ac ayTOICil BUSBJICHO IMOOMHOKI
cnaiiku [-II crynenis, y mumiei rpynu 2
(3amaneHns 6e3 JiKyBaHHS) CIIAWKN

CTIOCTEPITaIHN IPAKTHIHO B yCiX BUTIAI-
Kax, y TBapuH rpynu 1 (3amaneHHs ta
BBenenns KEII) cmaitkoBuit mporiec

Yac Big cnaproBaHHA CepepHAa 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
BeepeHHa KEMN %
CPEs administration 38,2 + 3,5 81 %14 1.3 +0,2
IHTaKTHa (KOHTpOnb)
Intact (control) 25,3 £ 1,2 6,2 + 1,1 1,1+ 01

mporpecysas (puc. 2, B) 3 BkiroueH-
HSIM Y KOHITIOMEpAT S€YHHUKIB Ta MaTKH
(tabn. 3). Y TphoX TBapHH BimMiuaiu
MiXIeTieBi abcuecu. I'icTosoriybe 10-
CJIIJPKEHHSI OpTaHiB y TBapHH i3 abcre-
CaMH IOKa3aJI0 HAassBHICTh CENTUYHUX
sBuIL. Takx, y MaTIIi CIIoCTepiraiy pi3ky
aTpodiro, 30JMKEHHS KIITHH, 3MOPIICHHS CHOTYY-
HO1 TKaHWHH, TIMEPXPOMHI s/Ipa, 3BYKEHHS CYAWH,
neikortapHy iHdiaprparito (puc. 2, C), y s€uHnKax —
aTpodidHi ABHIIA, JEHKOMUTAPHY 1HIIBTPAIio,
3MEHIIEHHS KITBKOCTI (POTIKYIIB, SKi pO3BUBAIOTHCS
(puc. 2, D). Kity60ouku Ta KaHaJIbIIs HUPOK OYITH 3HaY-
HO HaOPSIKIIMMH, 3 KPOBOBHJIMBAMH y TKaHUHY (pHC. 2,
E), y cenesinii BiA3HaUaI0Cs 3HaAYHE 301TbIIICHHS TLT0-
i 6i1oi myner (puc. 2, F). Lli 3Minu xapaktepHi 1uist
CENITHYHOTO MPOLIECY, IKHH MOJEIIOETHCS METOIIOM I1e-
PEB’ I3KM Ta MyHKIi, Ta M ATBEPAXKYIOTh BIUIUB JaHOT
MO/IeJTi Ha peNpOYKTUBHI OpraHu.

p < 0.05.

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

Table 2. Reproductive indices in the studied groups

under infectious process simulation

MpumMiTka: * — pi3HMLA CTAaTUCTUYHO 3HAYyLLa MOPIBHAHO 3 iHTAKTHUMW TBapu-
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 areaof white pulp wasnoted in spleen (Fig. 2F).
Thesetypical changes of septic process, being simu-
lated vialigation and puncture, confirm the effect of
thismodel on reproductive organs.

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

Comparing the groups of
animaswith APSingroup 1 mi-

o Yac sin ce (untreated) revealed an in-
Kinekicts TI?apI/II:/, cnaproBaHHA A0 KinbkicTb Cepenun maca creased blood Coagu|ation ra-
pyna TBapuH AKI 3aBariTHinW, “o nonoris, nobu nnogis nnoas, r . .
Group of animals Numper of animals, Time from Number of Avergge fetal te, thrombOCytopenla and in-
which became coupling to labour fetuses weight, g eased | d f | h
pregnant, % AV cr indicesof lymphocyte
blast transformation test both
3?:f?;r?1?1:|:ti2nKEn 40,0* 62,3 + 5,4** 5,0 + 0,2%* 1,2 +0,2 to week 1 and 3 after smula-
CPEs ' B B - tion (Table4). The CPEs appli-
cation (group 2) enabled re-
3 . . .
Inflammation 80.0 254 +22 61+03 1.3£05 ducing blood coagulation rate
and lymphocyte blast transfor-
KoHTponb . .
(xuGHooneposai) 90,0 26,4 + 2,1 7,9 0,4 1,1 0,2 matlon. test to the level of in-
COQLLOF'a‘;h;)m' tact animals (group 3), here-
with thethrombocytopeniawas

MpumiTtka: * — pi3HULS CTAaTUCTMYHO 3HaYyLla NOPIBHSAHO 3 XMOHOOMEPOBaHMMK TBapUHaMK,
(koHTpOnb), p < 0,05; # — pi3HMLSA CTATUCTUYHO 3HAuYyLLa MOPIBHSHO 3 rPyrno TBApWH i3
3ananeHHsiM Ta 6e3 BeeaeHHs KEM, 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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wassignificantly higher thanin
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pertrophy of uterusinanimals
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Puc. 2. CTpykTypa opraHiB muwwen 3 iHekuiiiuMm npouecoM nicng nikysaHHa KEM: A — mogentoBaHHS iHEKUiNHOro
npoLecy LUNAXOM NepeB'sa3ky Ta NyHKUii; B — cnarkun MiX KULWKIBHUKOM, YePeBHOI CTIHKOIO Ta nediHkow; C — maTka;
D — ge4Huk; E — Hupka; F — cenesiHka. A, B — makpodoTorpadcii; C—F — 3abapBntoBaHHSI reMaToOKCUITIHOM Ta €031HOM.

MacwTtabHa nidinka 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 ciocTepiraeThes mnepedymaoBa
iMyHHOI Bianosizi 3a Th2-tunom, T06TO 32 O1TbIII TO-
neporeHHUM BapianToM [20], MOXKJIMBE 3ar0CTPEHHSI
XpOHIYHMX 1H(EKUIHHUX 3axBOproBaHHb. [loaiOHMi
IMYHOCYIIPECUBHUH €(EKT MatoTh CTOBOYPOBi KIIiTH-
HH, BUJICIICHI 3 UTarieHTaproro Marepiany [12]. i nani
TMOSICHIOIOTh MEXaHi3M 3arOCTPEHHS Ta POJIOHT'YBaHHSI
iH(DeKIiHHOTO Mpotiecy y TBapuH i3 BBeAeHHM KEII.
Takxum aHOM, HASBHICTH HECAHOBAHOTO iHPEKITIHHOTO

Tabnuusa 3. CTyniHb CNankoBOro nNpouecy B AOCHIAKYyBaHUX rpynax
npv MoferntoBaHHi iHdekuinHoro npouecy, %

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

Assessing reproductive parametersin 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 asigni-
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, %

IV (koHrnomepart y
| (nooaunHoKi Il (cnaiiku 6ina Il (cnankn 3 YepeBHil
[pyna TBapuH cnaiku) MaTKN Ta AEYHUKIB) KULLKIBHUKOM) MOPOXHUHI)
Group of animals | (single Il (adhesions near Il (adhesions IV (conglomerate
adhesions) uterus and ovaries) | with intestine) in abdominal
cavity)
3ananexHa + KEM
Inflammation + (0] 60 10 30
CPEs
sananenn 20 50 20 0
Inflammation
XunbHoonepoBaHi
Sham-operated 20 20 0 0

28

Thistestifiesto the fact, that the
patients with APS during preg-
nancy should receive an anticoa-
gulant therapy, sincethe precon-
ception preparation occursto be
insufficient to overcome autoim-
mune response [19]. The results
of examination of dead fetuspla-
centas and resorption sites sho-
wed thromboses, . e. indicating
atypical death of fetusesof APS
animals dueto coagul opathy and
thrombusformation in placental

pool.
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MIPOIIeCy B OpraHi3Mi, Ha HaIll TTOTJISI, MOYKe Oy TH Ipo-
TUTIOKA3aHHSIM JI0 3aCTOCYBaHHS IJIAIIEHTAPHOTO Ma-
Tepiany.

Ha nepuoMy Ta TpeTbOMY THIKHSIX ITiCJISI MOJEITIO-
BanHg ADC y muieit rpynu 1 (6e3 J1iKyBaHHST) BUSBICHO
301IBIIICHHS ITBUAKOCTI 3rOPTaHHS KPOBi, TPOMOOIIH-
TOIICHIIO Ta MiJBUIICHHS MOKa3HUKIB peakiii Oiact-
tpancdopmanii aimdounTis (Tadmn. 4). 3acTocyBaHHs
KEII (rpyma 2) 103BOIMIO 3HU3UTH MIBHAKICTE 3T0p-
TaHHS KPOBi Ta peakIlito OacTTpanchopmarrii imdo-
LUTIB 10 piBHs TBapuH rpynu 3. [Ipu oMy TpoMOo0-
TICHIsI 3aJTUIITaacs, ajae KiaTbKiCTh TpOMOOIINUTIB Oyia
3HAYHO BUIIOIO, HiXK y TBapuH rpymnu 1. [Ipu ricto-
JIOTIYHOMY TTOCITIKEHHI PETPOAYKTHBHUX OPTaHIB Y
TBapHH IPyNu 2 BiAMivaIn pi3Ky TinepTpodito MaTKH
Ta He3HAuHY TinepTpodito seuHuKIB (puc. 3).

[lig wac gocTiKEeHHS PENPOILYKTUBHUX TOKAa3-
HUKIB BUSIBJICHO, 1110 Y TBAPHH IPyNH 1 3HAYHO 3MEH-
II€H]1 Maca Ta KUIbKICTh IUIOA1B, 301IbIIIEHA KIJTBKICTE
pe30pOIIiii i MEPTBUX IUIOJIIB, Maca IJIAIICHTH BIPOTiIHO
He 3minroBasacs. [licis 3acrocysanns KEIT (rpyma 1)
y tBapuH i3 ADC Baanocs A0CSITTH 3HATHOTO i TBHITICH-
HS KUTBKOCTI )KMBUX IJIOAIB, IPAKTUYHO HE BiMida-
JIocs pe3opOITiid, ajle 3aTUIIANCS CAMHUIIl 3 MEPTBUMHA
IUTOZIaMH, Maca sIKuX Oyia 3HmkeHoro (tabm. 5). Ie
CBITYHTH TPO T€, IO MAaIli€HTKaM, SKi i1 9ac BariT-
HOCTI MaroTh ADC, He0OXiTHO TPOBOJAUTHA AHTUKOA-
TYISIHTHY Tepartito, OCKUIbKH MpearpaBiiapHoi mij-
TOTOBKM HE BHCTAua€ JJIsl MOJONAaHHS ayTOIMyHHOT
Biamosizi [6]. ITixuac mOCTimHKEHHS IUTAIEHT 3arnOIHX
TUTO/IIB Ta MiCIb Pe30pOIIii BUSABICHO TPOMOO3H, 1110
BKa3ye Ha TUIOBY 3aru0enb MiofiB TBapuH i3 ADC
BiJ| Koarynomnarii Ta TpoMOo(opMyBaHHS y IJIaLeH-
TapHOMY OaceiHi.

After simulating POSin thegroup 1 ratswe 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 wasfound during amonth.
During further observation, no animal became preg-
nant. Histological examination of reproductive sys-
tem demonstrated the presence of cystic changes in
ovaries(Fig. 4A), dightly reduced uterus, without thin-
ning of itslayers (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
coefficientsdid 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 POStherapy. In this case the pathology issimulated
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.

Hemorrhagesin ovaries and uterus, which reached
the sizes of 10-15 mm (Fig. 5A) were observed in ani-
malsduring ovarian torsion simulation at the moment
of repeated laparotomy. Histological study demonst-
rated the massive hemorrhagesin parenchyma, follicles,

Tabnuua 4. MNMoka3HMKM 3ropTaHHs KPOBI, KiNbKOCTi TpoMOoUMTIB Ta peakuii GnacttpaHcdopmadii
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 KpoBsi 3a Moposiuem, xB Peakuia 6nacTtparcdopmauii
P P POBILEM, TpomGouutun x10 3/mn nimdouuTis cnoHTaHHa, %
Blood coagulation Platelets x10 */ml Lymphocyte blast transformation test
pyna TBapuH by Morawitz, min atelets ymphocyte blast trans oo ation test,
Group of spontaneous, %
animals
1 TvkpeHb 3 TVKHI 1 TKpeHb 3 TUKHI 1 TMKOeHb 3 TUKHI
1 week 3 weeks 1 week 3 weeks 1 week 3 weeks
A®C * * * * M x
APS 3,4 +0,6 4,1 £0,7 91,9 + 19,6 86,5 + 13,7 20,1 + 0,9 15,3 £ 1,2
ADC +KEMN * *, # *, # *, # * *
APS + CPEs 57 +£0,8 59 + 0,9 185,2 + 19,3 168,2 + 17,0 10,2 + 0,7 7,2 £1,1
'”I:Z:Z':a 7.8 15 8,1 +05 241,2 + 15,9 236,3 + 17,2 11,3 + 1,1 9.8 +0,7

MpumiTka: * — pi3HULS CTAaTUCTUYHO 3Hadylla MOPIBHSAHO 3 iHTaKTHOW rpyrnot (xMbHoonepoBaHi TBapuHW); * — pisHWLSA CTaTUCTUYHO

3HauyLla nopieHsIHO 3 rpynoto ADC 6e3 BBegeHHst KEIT; 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 opraHis muien i3 A®C: A —maTtka TBapuHu 3 ADC; B — maTka TBapuHn 3 A®C Ta nicnsa nikyBaHHa KETT;
C — sie4yHuk TBapuHu 3 ADGC; D — seuHuk TBapuHu 3 A®C Ta nicns nikyBaHHs KEI; E, F — nnaueHTa 3armbnux nnogis i3
KpoBoBunMBaMu. 3abapBntoBaHHA reMaToKCUNiHOM Ta eo3nHoM. MacwTabHa niHika 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.

[Ticnst monenroBarns CITKS y nrypis rpymu 2 crio-
cTepiranu pizke 301JIbIIICHHS IEYHUKIB, MACOBHH KOe-
(binieHT SKMX Maiike ynBidi IepeBHUIyBaB HOPMaJbHI
MOKA3HUKH 32 PaxyHOK KicT (Tabum. 6). Y 50% tBapun
MIPOTSITOM MiCALSl PEECTPYBaIU €CTPAILHUIN THIT Bari-
HaJbHOTrO Maska. [Ipu monanbmomy
CIIOCTEPEIKEHHI JKO/THA TBApUHA HE 3a-

yellow bodiesand 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.

BariTHUIA. ['ICTOIOTTIHE JOCITIKCHHS Tabnuus 5. MokasHWKM pPenpoayKTUBHOT PyHKLT y ekcriepuMeHTanbHmUX

CTaTEBOI CUCTEMH ITOKA3aJI0 HAsIBHICTH

TBapwvH i3 A®C (M + m)

KiCTO3HHX 3MiH y sseuHuKax (puc. 4, A), Table 5. Indices of reproductive function in experimental animals

3MEHILCHHS PO3MipiB MaTKH 0€3 CTOH-

with APS (M £ m)

meHHs 11 mapis (puc. 4, C), MaTKoBuUit
KoedillieHT Maiike He 3MIHIOBaBCS. Y

Ipyna TBapuH
Group of animals

X MoKkasHUKK
Indi

TBAPHUH, SKUM TPOBOJIIN TEPariio ndices AGC + KEN AGC IraKTHA
KEII (rpyma 1), uepe3 wmicsipb pee- APS + CPEs APS Intact
CTPYBATM PETYIIPHi 3MiHU eCTpab- KimoKiors moai oo N
Horo nukity, 40% TBapuH 3aBariTHijIO, Number of fetuses S E D e E xS
ajie Jac JIo I1oJjoriB OyB 3HAYHO JOB- _

v . . . TBapuHu 3 pesopbuieto, % 0 50% 0
I, HUK Y CaMUb I'PpyIin 3 (lHTaKTHl Animals with resorption, %
IIypH), @ KUTBKICTh MIO/IIB — MEHIIIOKO.

. . TBapuHu 3 MepTBUMM Nnogamu, % 40* 20*
Pegan’TaTH MOp(l)OJ'IOl"l‘IHOFO aHam3sy Animals with dead fetuses, % 0 0 0
PETIPOYKTHBHUX OPTaHiB ITOKa3aIH Jie-
. . . CepepHAa maca nnoja, r « %
1110 3011bIIeHNH po3Mip MaTKH (pHC. 4, oorage fotal weight. @ 0,7* + 0,05 | 0,7* 0,04 | 1,06 + 0,03
D), npu 1iboMy MacoBi Koe(ilieHTH
: : : o CepenHﬂ Maca nnaueHTu, r

HE BIIPI3HSUTUCS B1JI KOHTPOJIBHOI TPY- Average placental weight, g 0,19 + 0,003 | 0,18 % 0,007 | 0,22 + 0,02

mu. Crioctepirajiv MoOAMHOKI KiCTH Yy
seunukax (puc. 4, B), macosi koedi-
IIEHTH SKUX HAOJIMKAIUCS 10 HOP-
Mmu (Tabm. 6). p < 0.05.
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MpumiTka: * — pi3HMLA CTAaTUCTUYHO 3HAYyLUa MOPIBHAHO 3 iHTAKTHUMMK TBapu-
Hamu, p < 0,05.

Note: * — difference is statistically significant as compared to the intact animals,
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Tabnuusa 6. PenpogykTvBHI NokasHykM TBapwvH i3 mogennto CrKA
Table 6. Reproductive indices of animals with POS model

Macosuit KoedilieHT Macosuit Perynapxuin unkn KinbkicTb BariTHUX 4 . KinbkicTb
: - ) o o ac po nonoris, fo6a .
lpyna TBapuH AEYHUKIB KoedilieHT MaTkn | 4Yepe3 micAub, % TBapuH, % . nnoais, Wr.
- . . . 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 v
POS + CPEs 0,045 0,28 90 40 32 3,2
CnKA *
POS 0,078 0,24 50
IHTaKTHi TBapMHN 0,042 0,23 100 90 25 7,2
Intact animals

MpumiTka: * — pi3HMUSA CTAaTUCTMYHO 3HadyLla MOPIBHAHO 3 iHTAKTHUMK TBapuHamu, p < 0,05.
Note: * — difference is statistically significant as compared to the intact animals, p < 0.05.

Taxum urHOM, 3acTocyBanHsa KEII € ehexkTuBHIM
npu aikyBarai CIIKS. YV nanoMy BUTIaAKy TTATOJIOT1sS
MO/IEITIOETHCS OJIOKYBAHHSAM MTPOTECTEPOHOBUX PELIeT-
TOpPiB MaTKH Ta seyHuKiB Midenpucronom. Jis KEIT
Moke OyTH 00yMOBJIEHa TPO(DIIHINM BILIUBOM Ha pe-
MPOAYKTHBHY CHUCTEMY, BiJIHOBJICHHSM PEIEHTOPIB,
a TAKOXK IICHTPAJIbHUM MEXaHi3MOM BILITUBY.

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, livefetuses, implantation sites, aswell

Puc. 4. CtpykTypa opraHiB LypiB i3 CIKA: A — se4yHuk TBapuH i3 CMKA 6e3 nikyBaHHS; B — sevyHuk TBapuH i3 CMKA Ta
nikyBaHHam KET; C — maTtka TBapuH i3 CINKA 6e3 nikyBaHHa; D — maTtka TBapwuH i3 CINKA Ta BBegeHHsa KEIN. 3abaps-
NOBaHHSA reMaToKCUMiHOM Ta eo3nHoM. MacwTabHa niHiika 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 um.
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Puc. 5. CtpykTypa opraHiB LUypiB i3 NepekpyTOM SIEYHUKIB: A — SEYHUK i3 MepekpyToM; B — A€4HUK i3 nepekpyToM
(ToTanbHui kpoBoBMMMB); C — MaTKa i3 MePeKPyTOM AE€YHUKIB; D — AE€YHUK i3 MEepPEeKPyTOM HanpuKiHLi eKCnepuMeHTy
(MumoBinbHWI perpec). KpoBoBununem nokasaHo cTpinkamu. B—D — 3abapBnioBaHHS remMaToKCUITIHOM Ta €03UHOM;
macwTabHa nininka 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.

[Tpu MonemoBaHHI MEPEKPYTY SE€YHUKIB HA MO-
MEHT MOBTOPHOI JamapoToMii y TBapHH CHOCTEpi-
raJi KPOBOBUIIUBH Y SIEYHUKH TA MATKY, SIKi JOCSATAIN
po3mipiB 10-15 mm (puc. 5, A). [Ipu ricTosoriunomy
JIOCITiIPKEHHI BUSIBIISUTH MACHBHI KPOBOBHJIMBH Y TTapeH-
ximi, Qormikymnax, )KOBTUX TillaX Ta BOPOTaxX SIEYHHKA
(puc. 5, B). V marri crocrepirany KpOBOBUINBH Y
BHYTPIIIHIX Imapax — OmKde 10 eHaoMerpito (puc. 5,
C). HanpukiHii TOBTOPHOTO AOCIHTIIHKEHHS SCIYHUKH
(puc. 5, D) Ta MaTKa He Malld O3HAaK KPOBOBHUIIHBIB.

[1ix gac ayToricii Oysio BUSIBIICHO, L0 Y TBAPHH I'PY-
1 2 Ha MicLi epeKpyTy Oya pi3Ko 3MEHIIeHa KiJib-
KICTB ’KOBTHX T/, MICLIb IMILIAHTALI] Ta )KUBUX ILJIOI1B
(tabn. 7). CepenHs Maca IUTAlIEHTH Ta IUI0/Ia Maibke He
BiJpi3HAJTACS BiJl KOHTPOJBHHUX MOKa3HUKIB. CHaiku
BUSIBIISUTUCS P1JTKO.

IMokazano, mo y camuirs rpyru 1 (mikysanus KEIT)
KUTBKICTB KOBTHX TLI, )KUBUX IUIOIB, MICI[h IMIUIAHTALIII,
a TaKoXXK Maca IUIOMIB Ta IUIANEHTH HE BiAPI3HSIIHCS
Bix rpynu 3 (xubHooneposani TBaputu). Crioctepiraii
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asfetal and placental weight did not differ from group
3 (sham-operated animals). There was observed an
increased number of adhesionsin 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
ischemiain termsof ovarian torsion enablesrecovering
the function of the organ, as evidenced by an increa-
sed number of yellow bodies and live fetuses, but
contributesto increased adhesion formation.

As aresult 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, apositive
trophic effect on uterus and ovaries under normal
conditions and ischemization was revea ed, herewith
the folliculogenesis was temporarily suppressed, that
might be explained by human chorionic gonadotropin
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301IBIIEHY KiNBKICTH
cmaiiok y depeBHiil 1mo-
POKHHHI MOPIBHSHO 13
XHOHOOIIEPOBAaHUMH TBa-
pUHAMU Ta TBapUHAMH 3
TIEPEKPYTOM SIEUHHUKIB Oe3
niKyBaHHs (Tadm. 7).
TakuM 9MHOM, BBeE-
neuns KEII tBapunam

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

. KinbkicTb CepepnHna CepepnHAa KinbkicTe
KinbkicTb - R .
. Micub KinbkicTb maca maca TBapWH 3i
KOBTUX TiN . - 9 o
pyna TBapuH imnnaHTauii nnonis nnopa, r nnaueHTn, r | cnaiikamu, %
g Number
Animal group Number of Number Average Average Number of
of yellow . ) R !
. implantation | of fetuses fetal placental animals with
bodies . . . . o
sites weight, g weight, g adhesions, %

MepekpyT
AEYHUKIB Ta
BBefeHHA KEM

g . oen ; 6,2+05 | 51+05 | 48+0,8 | 23+03| 0,7 + 0,08 60*
13 MOJEJUII0 1meMii Ha varian torsion

. and CPEs
TIPUKIIA]T IEPEKPYTY S€Y- introduction
HUKIB JO3BOJISIE BIIHO-

. . MepekpyT

BUTHU (1)yHKLIHO OCTaHHIX, AEUHUKIB 36 +02*| 33+03*|35+02*|22+05]| 0,8 0,09 20
IIPO IO CBIYUTH 301J1b- Ovarian torsion
LIEHHS KUIBKOCTI )KOBTUX Xu6HOONepOBaHI
TLJI T )KMBHX ILUIOJIB, aJie TBapuHM 75+06 | 69+07 | 62+06 | 23+08]| 070, 20

Sham-operated
animals

BUKJIMIKAE TTiIBUTIICHE Y T-

BOPEHHSI CIIalioK.

Y pesynbTari 1oCIi-
skennst il KEIT wa cra-
TEBY CHCTEMY JIOCIIiTHUX
TBapuH OyJIO BUSBICHO,
o BB KEI, 3 ofiHOr0 00Ky, Ma€ CITiIbHI PHCH 3 JTi€0
MCK [3, 9, 15, 18], 3 iHII0T0 — 3 BILTHBOM ILIAIIEHTH
Ha JKiHOYH# opranism i gac Baritaocri [8, 20]. Taxk,
BHSIBJIGHO TIO3UTHBHUN TPO(QiUHUN ePEeKT Ha MaTKy
Ta S€EYHUKH Y HOPMI ¥ mipH immemii, mpu npomy ¢ori-
KyJIOTE€HE3 THMYACOBO MPUTHIYYETHCSI, 1[0 MOXKHA I10-
SICHUTH JI€10 XOP1OHIYHOTO TOHAIOTPOITIHY Ta cTaTe-
BHX TOPMOHIB Y KOMITJICKCi 3 aHTHOKCUJIAHTHUMU Ta
poctoBumu akropamu [3, 8, 9, 15]. [ToaidHa peaxiiist
CIIOCTEPITraeThCsl MPH 3aCTOCYBaHHI TUTAIIEHTAPHOTO
Marepiairy Juisi JIikyBaHHsI HACJIIKiB XiMioTepartii [9].
[Nokazano no3utuBHy Aito MCK Tta BaritHOCTI Ha Tiepe-
oir ayroimyHHoi narosorii [ 12, 20]. BiqnosieHHs pep-
tunsHOCTI ipu CIIKS y Moxeni, BUKIHKaHINA OJIOKY-
BaHHSM [IPOT€CTEPOHOBHUX PELIETITOPIB T IIOPYIICHHIM
pETyIIAIii, MOXe OyTH TIOB’ s13aHE 5K 13 [IEHTPaTbHUMHI
MexaHi3MaMH, 4epe3 Jif0 TOHAJOTPOIIHIB Ta eCTPO-
TeHIB, TaK i 3 BIAHOBICHHSM ITiCJISI ITPSIMOTO BIDIMBY Ha
sieqHnKH Ta Marky. Kpim toro, st CIIKS onucano poins
OKCHUJIATUBHOTO CTPECY Ta XPOHIYHOTO 3alaJICHHS B
narorenesi [14], siki MOXKYTh HEBUIIFOBATUCS 3aCTOCY-
BaHHSM MMOXiqHUX TutaneHTH [ 3, 5, 18]. TTicns BBeaeHHS
KEII BinOyBanacs aktuBailis iHQEKIIHHOTO Mporecy,
10 MO’KHA MOSICHUTH 3arajlbHUM IMyHOCYIIPECUBHUM
BIUTMBOM IUIAIICHTH, SIKUM CIOCTEPIra€ThCsl Mij vac
BariTHOCTI [20]. IHTEHCHBHICTD CITAKOYTBOPEHHS B
MOJIEJISIX 1H(EKIIHHOTO MPOIIeCcy Ta MepeKpyTy, Ipr
SKOMY BiI0yBa€ThCSl aceNTHYHE 3alaleHHs, MOJKHA
TTOSICHUTH aKTUBAIIIE€I0 HE TUTHKU 1HPEKIIIHOTO TIpo-
1iecy, a ¥ mpomideparuBHOi (azu 3anajeHHs, M0 Mae
HeraTHBHI Haciaku [2].

Pesynbrat mpoBEACHOTO JOCHIKCHHS 3 ypaxy-
BaHHSM JIITEPATyPHUX JIAHUX J03BOJISIE XapaKTepH-
syBaru KEII Ta, MOXJIHBO, 1HIII TU1aIleHTapHI 01000’ €K-
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Mpumitka: * — pi3HNUA CTAaTUCTUMYHO 3Ha4ylla NOPiIBHAHO 3 TBapuHamu rpynu 3, p < 0,05.
Note: * — difference is statistically significant as compared to sham-operated animals, p < 0.05.

and sex hormones effect combined with antioxidants
and growth factors[1, 2, 8, 10]. A similar responseis
observed when applying placental material to treat
chemotherapy effects [2]. There was demonstra-
ted apositive effect on autoimmune pathol ogy course,
being characteristic of both M SCs 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
viagonadotropins 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 sametime, 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 findingstogether with the previously reported
dataenable characterising the CPEsand possibly other
placental bioobjects as apromising product for using
in therapy or rehabilitation of pathological states of
femal e reproductive system, which pathogenesisisas-
sociated with endocrinopathy, autoi mmune processes,
ovarian failure and ischemia. The presence of acute
infectious or aseptic inflammation in abdominal cavity
is acontraindication for CPES use.
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TH sIK TIEPCIIEKTHBHI Yy JIiKyBaHHI (pealimitariii) ma-
TOJIOTIYHUX CTaHIB )KIHOYOI CTATEBOI CHCTEMHU, B IATO-
reHe31 SIKUX € HIOKPUHOIIATis, ay TOIMyHHHUI KOMIIO-
HEHT, ICUHMKOBA HEIOCTATHICTh, imemid. HasBHICTD
roCTporo iH(EKIIHHOTro a00 aCENTHYHOTO 3aMaIeHHS
B YEPEBHIN MOPOKHUHI BBAKAETHCS TIPOTUITOKA3AaHHIM
st 3actocyBanus KEIL.

BucHoBkHu

VY pe3ynbTaTi MpOBEACHUX MOCIIIXKEHBL IIOT0
BBy KEII Ha XiHOYY pelIPOAYKTHBHY CHCTEMY B
HOPMI Ta TIPH MMaTOJIOTIYHUX CTaHAaX MOKHA 3POOUTH
HACTYITHI BHCHOBKH.

1. 'ymopanwHi (hakTOpH, SIKi BHAUISIOTHCS TTICITS
BBEJICHHS KPIOKOHCEPBOBAHUX €KCIUIAHTIB MJIAllCHTH
JIOMHY MHILIAM-CaMUIISIM, MatOTh IO3UTUBHUH TPO-
(hiuHMiA BIUTMB Ha MaTKYy Ta ie4HUKU. [Ipy 11boMy TOBHO-
iHHKH (OTIKYJIOTeHE3 Ta OBYJISILIIS THMYACOBO ITPHT-
HIYYIOThCS, II[0 MOXHA MTOSICHUTH JIIEF0 XOPIOHIYHOTO
TOHA/IOTPOIIiHY.

2. KpiokoHcepBOBaHiI €KCIUTAHTH IUIAIICHTH JIFOIUHN
[TO3UTHBHO BIUIMBAIOTh Ha CAHOT'€HE3 ITPH NaTOJIO0r14-
HUX CTaHax, 0B’ 13aHUX 13 ay TOIMYHHHUMH [IPOLIECaMH,
enpokpuHomnariero (3okpema, CITKS, moB’ s3anum i3
riepecTPOreHier0) Ta S€YHMKOBOIO HEJIOCTATHICTIO.

3. KpiokoHCepBOBaHiI €KCIIJIAaHTH TUIAIICHTH HETa-
TUBHO BIUTMBAIOTH Ha Mepedir iHpeKIiiHOTo porecy:
TMIBUIIYIOTH PU3HK ()OPMYBaHHSI CIIAHOK, ITiICHITIOIOTh
3anajieHHs1 y Masiomy Ta3y. [Ipu iboMy MOXKJIHBa aKTH-
Ballis iHpeKUiiHOro npotiecy ado GopMyBaHHS TPYOO-
OBapiaIbHOTO OS3ILTI IS,
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Conclusions

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

1. Thehumoral factors, released after administering
human cryopreserved placentaexplantsto female mice
had a positive trophic effect on uterus and ovaries.
Herewith acompletefolliculogenesisand 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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