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Bnaronaps nocTrxeHUsIM KprOOHOIOTHH U KpHOMe-
JUIMHBI apceHal Je4yeOHBIX CPEICTB PETeHEPATUBHOMN
MEIHUIMHBI TOMOJHUICA KPHUOKOHCEPBUPOBAHHBIMU
OuompenaparaMu IUIALEHTApHOTO MPOHUCXOXKAECHUS,
CO3/IaHBI HX 3aIackl, Bepu(UIHIpOoBaHa OHOOE30IIaACHOCTD
[1, 3]. Pe3ynpraThl MHOTOUMCIIEHHBIX SKCIIEPUMEHTAb-
HBIX U KIIMHUYECKUX HCCIIeI0BaHMI MOKa3aal IO3UTUB-
HBIH TepareBTHIeCKIi 2P (QEKT BBEACHHS ITAICHTAPHBIX
MIPEnapaToB Ha BOCCTAHOBJICHHE NOPAKEHHBIX MIIH [ATO-
JIOTUYECKH U3MEHEHHBIX OpTaHOB U TKaHeH [4, 6, 7, 9,
11]. OgHako BIHSIHUE UMIUIAHTAMU (PParMeHTOB aJlio-
TCHHOH IUTAaIIEHTHI Ha COCTOSHUE IUIAIICHTHI PEIUITHEeHTa
BO BpeMsi OEpEeMEHHOCTH, KaKk Ha HauboJee JMHAMUIHO
Pa3BHUBAIONLYIOCS OHOCTPYKTYPY, H3yUCHO HEIOCTATOYHO
U NPEeACTaBISAET 0COOBIA HayYHO-NIPAKTHUECKUNA MHTE-
pec. [Ipenapars! maleHThl IUPOKO UCTIONB3YIOTCS B pe-
reHepaTUBHOM MeIMIIMHE, OHAKO B ITOCIIEHEE BpeMs B
EBpomne u CLA ycuiauBaroTcs akThl, peryIUpYIOLIIe HX
npumeHenue [10]. B cBs3u ¢ BBIIEU3IOKEHHBIM SB-
JIAIOTCS aKTyaJlbHBIMU JIOTIOJIHUTENIbHBIE HCCIIEOBAHUS
10 BJIMSHUIO UMILTIAHTAIMKH (HParMeHTOB IJIAIICHTHI Ha
3/I0POBBIC OPTaHBL.

C 31011 1IeNB10 OBLTH HCCIIeTOBaHbI MOp(doormyeckre
HM3MEHEHUS TUIAEHTHI P (PH3HOJIOTHYECKOI OepeMeH-
HOCTH Y KpbIC Ha ()OHE UMIUTAHTAIIUN KPUOKOHCEPBHUPO-
BaHHBIX ()parMeHTOB ajuToreHHOH maneHTs! (KPIT).

Pabotry BBIMONHSUIH B COOTBETCTBUU ¢ «O0mmMMu
TIPUHITUIIAMY KCTIEPUMEHTOB Ha YKHBOTHBIX», OJJOOPEH-
veiMu VI HanuoHanbHBIM KOHTPECCOM IO OHOITHKE
(Kues, 2016) u cornmacoBaHHBIMU C MTOJOKEHUSIMH «EB-

pOHeI\/'ICKOI\/’I KOHBCHIIMH O 3allITUTC ITO3BOHOYHBIX XXUBOT-
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Progress in cryobiological and cryomedical investi-
gations allowed to supplement medicinal products used
for regenerative medicine with cryopreserved biological
products of placental origin, to establish the collections
and low temperature banks of the samples with verified
biosafety [2, 4]. Numerous experimental and clinical
studies have shown a positive therapeutic effect of the
introduced placental products on restoration of both either
affected or pathologically altered organs and tissues [1,
6,7,9, 11]. However, the effect of implantation of allo-
geneic placenta fragments on the recipient’s placenta
during pregnancy as the most dynamically developing
biological structure has been poorly studied and is of
special scientific and practical interest. Placental pre-
parations are widely used in regenerative medicine, howe-
ver recently in Europe and the USA the regulatory acts of
their application have been strengthened [10]. Due to
the above-mentioned additional studies on the effect of
placental fragments on healthy organs are quite relevant.

With this aim we have studied the morphological
changes in the rat placenta during physiological preg-
nancy after implantation of cryopreserved placental frag-
ments (CPF).

The experiments were carried out in accordance with
the General Principles of Experiments in Animals, appro-
ved by the 5" National Congress in Bioethics (Kyiv, 2016)
and statements of the European Convention for the Pro-
tection of Vertebrate Animals Used for Experimental and
Other Scientific Purposes (Strasbourg, 1986).

The research was performed in pregnant female white

outbred rats (n = 30). The animals of the main group
1
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HBIX, UCTIOJIb3YEMBIX JIJIs SKCTIEPUMEHTATIBHBIX U APYTHX
Hay4HbIX 1enei» (Ctpacoypr, 1986).

OKCIepUMEHT MPOBOAMIN Ha OepeMEHHBIX CaMKax
6empIx OecriopoaHbIX KpsIc (7 = 30). JKHBOTHBIM OCHOB-
HOU rpynmsl (n = 20) B CpOKE OJTHOM HEJIENN TeCTallui
(OTITOMOTBOPEHME OMPEACTSUIN MO HAJIHYUIO CIepMa-
TO30MJIOB BO BJIaraJIMIIIHOM Ma3Ke) MoJ] KOXY B 001acTH
cnuHb! nMITaHTHpoBanu KOII. buomarepuan nomy4danu
B aCENTUYECKUX YCIOBUAX Y OEpEMEHHBIX KPBIC TOH e
MOMYJISIIMK B KOHIIE CpPOKa OEpEeMEHHOCTH, 3aTeM €ro
(hparMeHTHPOBAII U KPHOKOHCEPBHUPOBAJIH 110 pa3pado-
TaHHOM paHee mporpamme [5]. KonTponsHyro rpynmy
coctaBWwiIH 10 MHTaKTHBIX O€PEMEHHBIX KPBIC.

Ha 7- u 14-e cyrku nocne BBeaeHuss KOIT »kuBOTHBIX
BBIBOJWIIA M3 DKCIIEPUMEHTA U U3BJIEKAJIU HUMILJIAHTAT.
brino uccnenosano 20 yyactkoB umrmiantauuu KOII,
20 0o0pa3IoB IUTALEHT KPbIC OCHOBHOM TPYMIIHI (C M-
wranTanyeit KOIT) u 10 06pas3nos mianeHT Kpbic KOHT-
ponbHOHU rpymmsl (6e3 uMrutanTanuu KOIT).

Jist Mopdomormaeckoro ucciaeoBanus GparMeHTOB
IJIaLeHTHI (MMIJIAHTUPOBAHHBIX MOJ] KOXKY U U3BJICUEH-
HBIX U3 MaTKH) UCTIOIB30BAIIN ONTHYCCKUI MUKPOCKOT
«Axiostar Plusy («Carl Zeissy, 'epmanns). I[Ipenapats
W3YYaJIH TI0CJIC 3aJTUBKH B Mapa(yH U OKPACKH reMaToK-
CHWJIMHOM U D03MHOM N0 DHHApCOHY Ha HYKJICHHOBBIE
kucnoThl 1 noctanoBku HIWK-peakuuu [2].

Pesynbrarel MOpQOIOrHiecKUX CCIe0BAHMIA TOKA-
3aJIM, YTO MMIUTIAHTUPOBAHHBINA MaTepHa ObLT IIOIBEPKECH
nusucy. Yepes 7 CyTOK Mmocie UMIUIAHTAIMN B KyCOUKe
noacaxxeHHoro KOI Mukpockonuieckum MeToIoM 00Ha-
PYKHBAJIH CErMEHTOsICPHYI0 MH(MIBTpanuio u ¢par-
MEHTBHI si1Iep, CBUAETEIbCTBYIOLIME O Kapropekcuce. Yepes
14 cytok mabupunaTHas yacts KOII mmena Bux 303uHO-
¢unpHOTO KOHITIOMepara. B rybuaroii (MaTepuHCKOK)
4acTH OOHAPY KUBAIM COXPAHCHHBIE TUIACTHI JICIH Ty )b~
HBIX U TPO(OOIACTHRIX KIETOK, CHHIUTOTpO(oOIacTa,
HECMOTPsI Ha HaJIMYKeE JISHKOLIMTAPHOM CerMeHTOs IepHOI
uH}mwIETpanuu B crpoMe. Sapa rpododmacra KOIT ume-
M KpynHbId pasmep (8—20 MkM), oBajibHYIO (HopMy ¢
1 dy3HO pacTionoKEHHBIM MEJIKOAUCTIEPCHBIM XpOMa-
TuHOM. lluTomnasma 303MHOGMIBHAS C HE3HAYUTEIb-
HOH mopo3HocThio. Ilpu okpammBaHuu 00pa3LOB MO
OlHapCOHY Ha HYKJIEMHOBBIE KUCIIOTHI B Sipax KIETOK
BoBisiack JJHK, a B uromnazme — HeOO0JIbIIOE KOJIU-
yectBo PHK.

TxaHb TUIANEHTHI KPBIC-PEIIMITUEHTOB MIPU JJOHOIIICH-
HOU OepeMEHHOCTH UMeTia JJaOUPUHTHOE TeMOXOPHAITLHOE
CTpOEHHUE, CBOMCTBEHHOE I'phI3yHaM. B 1m10410B0ii uacTu
Ha TUCTOJIOTUYECKOM Cpe3e OHA MMella COOTBETCTBYIO-
Uil MenkosdeucTsld BuA. Onpeaensiiuch MHUPOKUE
IUTO/IOBBIC KaNMJUIAPEL. Slpa SHIOTEINONNTOB HMENN
OBaJIbHYIO (hOpMy, cTpoMa 0aJOK — MHOTOKJIETOYHYIO
CTPYKTYpY (THCTHOLIUTEI).

152

(n = 20) got the CPF under the skin in the back area
after the first week of gestation (fertilization was
determined by the presence of spermatozoa in vaginal
smear). The biological samples were derived under
aseptic conditions from pregnant rats of the same
population at the end of pregnancy, then fragmented
and cryopreserved according to the previously developed
protocol [5]. The control group consisted of 10 intact
pregnant rats.

At days 7 and 14 after the CPF administration, the
animals were sacrificed and the implant was taken out.
Twenty sites of CPF implantation, 20 samples of rat
placentas of the main group (with implanted CPF) and
10 placental samples of the control rats (without CPF
implanted) were examined.

Morphological study was performed in the placental
fragments (implanted under the skin and removed from
the uterus) using Axiostar Plus optical microscope (Carl
Zeiss, Germany). Paraffin embedded specimens were
studied after staining with hematoxylin and eosin,
Einarsson technique for revealing nucleic acids, and PAS
reaction [2].

The results of morphological studies showed that
the implanted material was subjected to lysis. Seven days
after implantation, we have found in the graft of
transplanted CPF an infiltration of segmented neutrophils
and presence of nuclei fragments, the indicators of
karyorrhexis. After 14 days the labyrinth part of the CPF
appeared as an eosinophilic conglomerate. In the spongy
(maternal) part, we have observed the preserved layers
of decidual and trophoblast cells, syncytotrophoblast,
at the same time there was a segmented neutrophils
infiltration in stroma. The nuclei of the CPF trophoblast
were large (8—20 microns) and had an oval shape and a
diffusely arranged fine-dispersed chromatin. The cyto-
plasm was eosinophilic and slightly porous. Einars-
son staining for nucleic acids allowed to reveal DNA in
the nuclei of the cells and a small amount of RNA in
cytoplasm.

The placenta tissue of the recipient rats in case of
full-term pregnancy had a labyrinth hemochoric structure
peculiar to rodents. In histological section of fetal part
we saw specific fine mesh pattern. Wide fetal capillaries
were found. The nuclei of the endotheliocytes were of
oval shape, stroma of the bands had a multicellular
structure (mainly of histiocytes).

It was found that after the implantation of CPF
to pregnant rats the number of trophoblast cells with
a large dark nucleus of irregular shape with the nuc-
leolus was increased in the placenta, whereas in the
most placental trophoblast cells of the control animals
no nucleoli were present. This fact may indicate a slo-
wed placental tissue aging, the preservation of its
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Puc. 1. Cnabo npeAcTaBneHHbIN KNEeTOYHbIA 3M1EMeHT
MaTepUHCKOWM YacTu nraueHTbl y Kpbic 6e3 umnnaHTaumm
K®r1. Okpacka reMaTOKCUITMHOM U 303MHOM.

Fig. 1. Poorly presented cell element of maternal placental
part of rats with implanted CPF. Hematoxynin-eosin stai-
ning.

YcraHoBieHO, 4To mocie uMmmantanun KOII B
IUTAIIeHTE OEPEMEHHBIX KPBIC YBEITMIUBATIOCH KOJIMTYECTBO
TpOoQOOIACTHBIX KJIETOK, HMCIOIIUX KPYITHOE TEMHOE
SITPO HENPABWIFHONH (HOPMBI C SAPHIIIKOM, TOTA KaK B
KJIeTKaX TpodobacTa IIaleHT )KUBOTHBIX KOHTPOIBHOU
TPYIIBL B OOJIBITHHCTBE CIYYaeB SAPBIIIKO OTCYTCTBO-
BaJ0. DTOT PAKT MOKET CBUACTEILCTBOBATH O 3aMeIjIe-
HUHU CTapeHHsI IUIAIICHTAPHON TKAaHU, COXpAaHCHHHU ce
TOPMOHAJIBHBIX U Ipyrux GyHKIuil. Kpome Toro, mocne
umiuiantaiuu KOII B mioxoBoi 4acTH IIalleHTHl U
MPOCBETE JTAOMPUHTA PE3KO YMECHBIIATNCH KOJHUECTBO
1 00BEM 0YaroB (PUOPHHOMU/IA, YTO MOXKET CITYKUTh JOKa-
3aTeNLCTBOM YMEHBIICHUS MIOBPSKICHUH U 3aMEUICHHN
CTapeHUsl CHHIUTHOTPO(OOIACTHON BBICTHIIKH 0ajoK
NaOMPUHTHOHN YacTH TaneHTol. Tpodobmact ryduaroii
9acTH B OCHOBHOM COXPAHSJICS, IIPH 3TOM, €CIIH Y
XHUBOTHBIX 0e3 nmmantaruu KOII sapa Tpodobdiacta
Yarie UMEJH BEITSIHYTYIO ()OpMY U MHTCHCUBHYTO THITESp-
XpPOMHYIO OKpacky (puc. 1), To mocje WUMILTaHTAI[uU
KOII pa3mep sinep yBenmuuuBacs, 0oee 4eTKo IpocMar-
PHUBAIIUCH SAPHIMIKH C MEIKOAUCIICPCHBIM XPOMAaTHHOM
U OTPENEeNATI0Ch HEOONbIIOe KOJMUECTBO JIBYSACPHBIX
TpooOIACTHBIX KIETOK (puc. 2). BRIBISLIHCE Takke
KJICTKH HEIPaBHIBLHOH (POPMBI ¢ TEMHBIMU KPYTIBIMU
SITPaMU M KPYITHBIMH OTITHYECKU TPO3PAauYHBIMH BaKyO-
JsiMH B nurorniazme. [uTormiazma Tpodo0IacTHEIX KIIETOK
IUTAIlCHT OCHOBHOW TPYIIIBI )KUBOTHBIX IO ACHCTBHEM
YIBTPaQHONETOBBIX JIy4el MMella BhIpaKeHHOE Oelo-
KEJITOE CBEUCHUE, KOTOPOE CBUIICTEIECTBOBAJIO O 3HAYH-
TenpHOM copepxannu PHK, xapakTepHOM 1t aKTHBHBIX
CHHTETUYCCKHX MporeccoB. CBeUCHHE B KIIETKAaX TPOQO-
6racTa IIaneHT )KUBOTHBIX KOHTPOJIBHOM TPy OBUIO
MCHEE HHTCHCUBHBIM.
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Puc. 2. Xopolwo coxpaHuBlIMeCs KNeTKNn MaTepuHCKOMn
YacTu NNaueHTbl Y XUBOTHbLIX C uMnnaHTaunen KOr. Ok-
packa remMaToKCUIIMHOM U 303MHOM.

Fig. 2. Well preserved cells of maternal part of placenta of
animals with implanted CPF. Hematoxylin-eosin stai-
ning.

hormonal and other functions. In addition, the implan-
tation of CPF resulted in sharp decrease of the num-
ber and volume of fibrinoid foci in the fetal part of the
placenta and the labyrinth lumen, which could be the
evidence of reduced injury and the aging slowing down
of the syncytiotrophoblast lining of the labyrinthine
part of placenta. The trophoblast of the spongy part
was mostly preserved, whereas in the animals without
implanted CPF the trophoblast nuclei were more of-
ten elongated and had intensive hyperchromic co-
lor (Fig. 1). After the implantation of CPF the size of
the nuclei increased, nucleoli with finely dispersed
chromatin were more clearly visible and a small num-
ber of binuclear trophoblast cells was found (Fig. 2). Irre-
gularly shaped cells with dark round nuclei and large
optically transparent vacuoles in the cytoplasm were
noted. The cytoplasm of trophoblastic cells of placen-
tas in the main group animals had a significant white-
yellow fluorescence under the UV excitation, which indi-
cated a significant presence of RNA, characteristic of
active synthetic processes. Fluorescence in trophoblast
placental cells of the animals in the control group was
less intense.

In samples of the placenta of the animals with implan-
ted CPF, the decidual cells that separated from the pla-
centa were large and clearly structured. PAS reaction in
the cytoplasm of placental cells of the animals of the
main group revealed a higher number of glycogen gra-
nules comparing to the cytoplasm of the placental cells
of intact animals.

The experiment allowed the comparison of morpho-
functional state of own rat placenta and the one of im-
planted CPF. The changes in recipient’s placentas were
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B o0pa3max miamneHT KWBOTHBIX C MMILIAHTAIMCH
K®II nennayanbHble KIETKH, OTACIUBIINECS BMECTE C
MJIAleHTON, OBUTM KPYIMHBIMH M YETKO CTPYKTYPHUPO-
BaHHbIMU. [Ipu mposegenun IINK-peakuuu B nuto-
MJ1a3M€ KJIETOK TUIAleHT )KUBOTHBIX OCHOBHOM TPYTIIBI
OBUIO BBISBICHO OOJbIEE KOJUYESCTBO TPAHYI TJTHKO-
reHa, 4YeM B IIMTOIUIa3M€ KJIETOK IUIAlleHT MHTAaKTHBIX
YKUBOTHBIX.

PesynbraTel sKCnIepuMeHTa MO3BOJMIN CPABHUTH
MOp O YHKIMOHATBHOE COCTOSIHAE COOCTBEHHBIX ITJIa-
LIEHT KpbIC U UMILTaHTUpOBaHHBIX KDII. 3meHenus B
IJIalleHTaX )KUBOTHBIX-PELIMITUEHTOB OTMEYAJIUCh KaK B
ommwkaime cpoku nocie umruiantanuu KOIT (7-e cyT-
KN), TaK U B 6osiee oraancHHbIE (14-¢ cyTkn). [lomyueHnbe
JaHHBIC MOATBEPKIAIOT (PYHKIMOHATIBHYIO COXPAaHHOCTh
umiuianTara KOII B ykazaHHbBIE CPOKH U XapaKTEPU3YIOT
€ro BO3/ICHCTBME Ha OPTraHU3M HE KaK OJJTHOMOMEHTHOE,
a Kak mpoJjoHrupoBaHHoe. OO0HapyXeHHbIE 3(P(EKTHI
MOTYT OBITh O0BSCHEHBI IOCTYILIEHUEM B OPraHU3M PeLH-
MUEHTa KOMITJIEKCa OMOJIOTMYECKU aKTUBHBIX COSTUHEHUI
n3 KOIT Ha mpoTsbkeHUH BCEro nepruojia HaOtoneHUsI.
Takoe MHOTOIITaHOBOE, IIO3UTHBHOE U MPOAOIKUTEIHHOE
neiictBre KOIT 00yciioBieHo NOCTYIIIEHUEM B OPraHUu3M
peLuunueHTa penpoLyKTUBHBIX UMMYHOMOAYJIATOPOB,
TOPMOHOB, POCTOBBIX M MPOTU(EPATUBHBIX, PEITU3UHT-
W JPYTHUX PETYIATOPHBIX (HhaKTOPOB, COMEPIKAIIMXCS B
I1aleHTe B (PU3MOIOTHYeCKU cOalaHCUPOBAHHOM COOT-
HoueHuu [7, 8].

CremyeT OTMETHTB, YTO HU B OJTHOM M3 00pas3IIoB Ij1a-
LIEHT KUBOTHBIX, KOTOPBIM BO BpeMsl (PU3HOIOTHIECKOM
6epeMeHHOCTH ObLIM UMILTIAaHTHPOBaHbI KOI I, npu3Haku
THIICPCTUMYJISIHH, TATOIOTHYECKOH Mpoideparuy win
ATUIHYECKUE KIIETKUA HEe ObUIM OOHAPYKWIIH, YTO TIOJI-
TBepkaaeT 0M00e30MacHOCTh JAHHOTO BUa TePAIiH.

TakuMm 00pa3oM, UMILTAHTAIUS KPUOKOHCEPBHPO-
BaHHBIX (hParMEHTOB TUIAIICHTHI OKa3bIBACT ITOJIOKUTEIb-
HOE BIUsHUE Ha MOP(HODYHKIHOHAIBHOE COCTOSHUE
TIAIEHTHI KPBICHI ITPH (PU3HOIIOTUIECKOM OEPEMEHHOCTH.

Hammwm nansHeiimvie nccnenoBanus Oyry T HarpaBJIeHbBI
Ha nzydenue BiustHUs umiutantanuu KOIT va cucremy
«MaTh-TIJIAIEHTA-TIJION» B 3KCHEPUMEHTE, YTO MOXKET
ONpPEACINUTh NEPCIEKTUBY MPUMEHEHUS TaHHOTO BHUJIA
nedeHust OEpeMEeHHBIX.
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noted both shortly after implantation of CPF (day 7)
and in more distant terms (day 14). The obtained data
confirm the functional integrity of the CPF graft within
the indicated time periods and characterize its effect
on the body not as ‘one-shot’, but as broad one. The
observed effects can be explained by the transfer of
biologically active compounds from the CPF into the
recipient body during the observation period. This ver-
satile, positive and prolonged effect of CPF we could
associate with the delivery of the reproductive immune
modulators, hormones, growth and proliferative, relea-
sing and other regulatory factors contained in the placenta
in a physiologically balanced ratio [7, 8].

It should be noted that none of the placental samp-
les of the animals implanted with CPF during phy-
siological pregnancy showed signs of hyperstimula-
tion, pathological proliferation or atypical cells, that
confirmed the biological safety of this type of therapy.

Thus, the implantation of cryopreserved fragments
of placenta had a positive effect on morphofunctional
state of rat placenta during physiological pregnancy.

Our further studies will be aimed at investigation of
the CPF implantation effect on the ‘mother-placenta-
fetus’ system in experiment, that could determine the
prospect of using this type of treatment for pregnant
women.
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