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bnarogapst nocTHXEHUSIM KPUOOHOIOTHH U KPHOME-
JUIMHBI apceHall JeuyeOHbIX CPElICTB pereHepaTHBHON
MEIUIIUHEI TTOMOIHIIICS KPHOKOHCEPBUPOBAHHBEIMHU
OmompenapaTaMy IUIAIICHTAPHOTO MPOUCXOKICHHUS,
CO3JIaHbI MX 3aI1achl, BepHU(PHITUPOBaHA OHOOE30MACHOCTh
[1, 3]. Pe3ynbTaTsl MHOTOYHCIIEHHBIX IKCIIEPUMEHTAITb-
HBIX M KITHHIYECKHAX HCCIICAOBAaHNUN TOKA3aJIH TO3UTHB-
HBIH TepareBTHIecKuii 3 (HheKT BBEIeHNS IIallCHTAPHBIX
npenapaToB Ha BOCCTAHOBJICHUE TTOPaKEHHBIX MJIH N1aTO-
JIOTUYECKH U3MEHEHHBIX OpPraHoB U TKaHel [4, 6, 7, 9,
11]. Ognako BiIMSIHUE UMILIAHTALKMHU (PparMeHTOB aio-
TeHHOH TIAIIeHThI Ha COCTOSHHE IJIAlEHTHl PEUTUeHTa
BO BpeMsi OepeMEeHHOCTH, KaK Ha HanboJiee TMHAMUYHO
Pa3BUBAIOLIYIOCS OHOCTPYKTYPY, U3yUEHO HEJOCTATOUHO
W MPEJACTaBIsIeT 0COOBIH HAYYHO-TIPAKTUYCCKUH HHTE-
pec. [IpemapaTsl MIaleHTH! MHAPOKO HCHOIB3YIOTCS B pe-
TCHEPaTHBHOW MEAHUIINHE, OHAKO B ITOCIETHEE BPEMS B
EBporie u CIITA ycunuBaroTCs akThl, pETyIHPYIOIIHE UX
npumMenenne [10]. B cBsi3u ¢ BBINIEU3IOKEHHBIM SIB-
JSFOTCS AKTYaTbHBIMHU JOTIONHUTEIIHHEIC HCCIIETOBAHMS
MO BIUSHUIO UMILTIAHTAMKA (PArMEHTOB TUIALIEHTHI Ha
3JI0POBBIE OPTaHEL.

C 3T0i1 L1eIbI0 OBUTH HCCIIEI0BaHBI MOP(OIIOTHUECKHE
U3MEHEHUSI IIJIaLeHThI IPH (PU3HOIOTHYECKOM OepeMeH-
HOCTH Y KpbIC Ha ()OHE UMIUTaHTAIIMH KPUOKOHCEPBUPO-
BaHHBIX ()parMeHTOB ajuIoreHHoH mwianeHTsI (KOIT).

PaboTy BBEINONHSAIN B COOTBETCTBHH ¢ «OOMMUMH
TIPUHITUIIAMHA SKCTICPUMEHTOB Ha JKUBOTHBIX», 0JT00pEH-
HbIMH VI HannoHansHBIM KOHTPECCOM MO OMO3THKE
(Kues, 2016) 1 cormacoBaHHBIMH € TIOJIOXKEHUAMU «EB-
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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
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HBIX, HCTIOIB3YEMBIX JUIS SKCTIEPUMEHTAIBHBIX H JPYTHX
Hay4HBIX menei» (CrpacOypr, 1986).

OKCIIEpUMEHT TPOBOAMIN Ha OSpEMEHHBIX CaMKaX
Oenbix OecriopoaHbIX Kpbic (1 = 30). JKUBOTHBIM OCHOB-
Hoii rpynmbl (7 = 20) B cpoke OJJHOW HEAENH TeCTallu
(omIoOmOTBOPEHNE OMPEACTISUIN [0 HAUYUIO CIepMa-
TO30HMIOB BO BIIATJIMIITHOM Ma3Ke) IO/ KOXKY B 00JIacTH
criuabl nMITanTuposanu KOI1. buomarepuan nomyvanu
B aCENTHYCCKUX YCIOBUAX Y OEpEMEHHBIX KPBIC TOU JKe
HOIYJISLIIUU B KOHIIE CPOKAa OEpEeMEHHOCTH, 3aTEM €ro
(hparMeHTHPOBAIH U KPHOKOHCEPBUPOBAIIH 110 pazpado-
TaHHOH paHee mporpamme [5]. KoHTponbHyto rpymnmy
coctaBriIH 10 MHTAKTHBIX OEPEMEHHBIX KPBIC.

Ha 7- u 14-e cytku nocne BBeaennst KOII ;xnuBoTHBIX
BBIBOIIMII M3 HKCIIEPHMEHTA W M3BJICKAIN MUMILIAHTAT.
beno nccnenosano 20 yuactkoB ummiuantanuu KOOI,
20 o0pa3uoB MIANEHT KPhIC OCHOBHOW TPYIIIHI (C UM-
wianTtanueii KOIT) i 10 06pa3noB mianeHT KpeIic KOHT-
posIbHOM TpyIeI (0e3 uMIuianTanun KOIT).

Jliist Mopdostornaeckoro Hece0BaHus (parMeHTOB
TUTAIICHTHI (MMIUTAaHTHPOBAHHBIX MO KOXKY U N3BJICUCH-
HBIX M3 MaTKH) UCIIOJIb30BaN ONTHYECKHI MUKPOCKOT
«Axiostar Plusy («Carl Zeissy, I'epmanus). IIpenapatsr
W3yYaJd MocJie 3aJIMBKH B apaduH U OKPaCKU reMaToK-
CHJIMHOM W 303WHOM 10 DHHApCOHY Ha HYKJICHHOBBIC
kucnoTsl v noctanoBku HINK-peakmnmm [2].

Pesynbrarel MOpQoIOrnueckux uccaeJOBaHui MmoKa-
3a1IH, YTO IMIUIAHTUPOBAHHBIM MaTepuas ObLI OBEPKEH
nuzucy. Yepe3 7 CyTOK Mocje UMIUIAHTALMK B KyCOUYKe
nogcaxeHHOro KOIT MUKPOCKOITUYECKIM METOIOM O0HA-
PYXKHBalld CETMEHTOSICPHYI0 HHUIBTpaIvio U dpar-
MEHTHI SIZIep, CBUIICTEIBCTBYIOIIHE O Kapruopekcrce. Yepes
14 cytox nabupunTHas yacts KOII umena Bua 303uHO-
¢unpHOTO KOHIMOMepara. B rybuaroil (MaTepuHCKOH)
YacTH OOHAPYKUBAJIM COXPAHEHHBIE TIACTHI ey allb-
HBIX ¥ TPO(HOOIACTHBIX KIETOK, CHHIIUTOTpOdoOIIacTa,
HECMOTPS Ha HAJIMYHUE JIEUKOLIUTAPHON CErMEHTOSIIEPHON
WHOMWIBETpanuu B ctpome. Anpa tpopodiacta KOIT nme-
M KpynHbIi pasmep (8—20 MKM), oBanbHYIO Gopmy ¢
(G dy3HO pacTionoKeHHBIM MEJIKOAUCIIEPCHBIM XpOMa-
TuHOM. l{MTomnasma s03uHOQHUIBLHAS ¢ HE3HAYUTEIb-
HOUM TOpo3HOCThIO. [Ipy OKpamuBaHUK OOPA3IOB IO
DOiHApCOHY Ha HYKJIEHHOBBIE KUCIIOTHI B sIApaxX KIETOK
BesiBIsIachk JJHK, a B riuToriasMe — HeOOJIbIIOE KOIH-
yectBo PHK.

Tkanb TJIaEHThI KPbIC-PEHUNIMECHTOB TP JOHOIIICH-
HOM OepeMEeHHOCTH UMeTa TAOMPUHTHOE TeMOXOPHUAIIBHOE
CTpPOEHUE, CBOUCTBEHHOE rphI3yHaM. B moioBoi yactu
Ha THCTOJIOTUYECKOM Cpe3e OHa MMela COOTBETCTBYIO-
MHUA  MEIKOSYEUCTHIH BuA. ONpenersuinch MHupoKue
IJIOAOBBIC KaIIUJUIAPHI. H;{pa SHAOTCINOLUTOB NMEIHN
OoBaJIbHYI0 (hopMy, cTpoMa 0aJOK — MHOTOKJIETOYHYIO
CTPYKTYPY (THCTHOLIUTHI).
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(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

npobrnemMbl KPUOBUONOrUN N KPUOMEAULIUHBbI
problems of cryobiology and cryomedicine

ToMm/volume 27, Ne/issue 2, 2017



Puc. 1. Cnabo npeactaBneHHbIA KNETOYHbIA 3NEMEHT
MaTEepPUHCKOM YacTu NnaueHThbl y Kpbic 6e3 nMmnnaHTaumm
K®rI1. Okpacka reMaTtoKCUIMHOM M 303MHOM.

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

YcraHoBneHo, uTo mocie ummiaantanuu KOII B
IUIaleHTe OepPeMEHHBIX KPBIC YBETMYNBAIIOCH KOTMYECTBO
Tpo(h0OIACTHBIX KIETOK, HMEIOIIHX KPYIMHOE TEMHOE
PO HEMPABHIBLHON (HOPMBI C SAPBHIIIKOM, TOT/A KaK B
KJIeTKax TpodobiacTa miaeHT >KHBOTHBIX KOHTPOJILHON
TPYTITEL B OOJBIIHHCTBE CITYyYaeB SAPBIIIKO OTCYTCTBO-
BaJio. DTOT (paKT MOXKET CBUACTEILCTBOBATH O 3aMeIIe-
HUHM CTapCHHS IUIAIICHTAPHON TKaHH, COXPAHCHUU e
TOPMOHANIBHBIX U APYTHX (yHKuui. Kpome Toro, mocie
nuMmmnantanuu KOII B minogoBoi yacTH MialeHThH U
MPOCBETE JTAOMPHHTA PE3KO YMEHBIIAINCH KOJTHIESCTBO
1 00beM 049aroB GUOPHHOMU/IA, YTO MOXKET CITY>KUTh JTOKA-
3aTeNFCTBOM YMEHBIIICHNUS TIOBPEXKICHUH U 3aMeICHAN
CTapeHHs CUHIMTUOTPOGHOOITACTHON BBICTUIIKH OaJIOK
TaOUPUHTHOM YacT miuaneHTsl. Tpodobnact ryGuaroit
YacTH B OCHOBHOM COXpPAHSJICS, IPH 3TOM, €CIU Y
JKUBOTHBIX 0e3 umiuianTanuu KOIT sapa Tpododnacra
Yarie UMEJIH BEITSHYTYIO (OpMY W HHTEHCHBHYIO THUIIEP-
XPOMHYIO OKpacky (puc. 1), To mociie UMILUIaHTalluu
K®@II pa3zmep siaep yBenuuuBanics, 6osiee 4eTKo IpocMaT-
PHUBAJIKCH SAPBIIIKK C MEJIKOIUCIIEPCHBIM XPOMATHHOM
U OTIPEJIeNIIOCh HEOOJIBIIOE KOTUYECTBO ABYSIIEPHBIX
TpooOIaCTHBIX KJIETOK (pHUC. 2). BIABISAINCH Takxke
KJICTKH HETIPaBIIBHOH (OPMBI ¢ TEMHBIMH KPYTIBIMHU
SOpaMH U KPYITHBIMA ONITHYECKU IIPO3PAIHBIMH BaKyO-
JsiMH B nuToruiasme. Llpromasma TpogoOIacTHBIX KIIETOK
IUTAI[EHT OCHOBHOM TPYIIIbI )KMBOTHBIX MOJ ICHCTBUEM
yABTPa(UONICTOBBIX JIyueil MMena BhIpaXeHHOe Oelo-
JKETITOE CBEUCHHUE, KOTOPOE CBUICTEIECTBOBAJIO O 3HAUH-
TenpHOM cofeprkannu PHK, xapakTepHoM /1t aKTHBHBIX
CHHTETHUYECKHX IporieccoB. CBedeHNe B KIeTKax Tpopo-
OacTa MIaleHT )KUBOTHBIX KOHTPOJIBHOM rPyIITbl OBLIO
MEHEEe HHTCHCHBHBIM.
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Puc. 2. Xopolwo coxpaHuBLUMECHA KMETKU MaTepUHCKOMN
YacTy NNaueHThbl Y XXUBOTHbIX ¢ umnnaHTauunen KOorl. Ok-
packa remMaToKCUIIMHOM U 303UHOM.

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 o0pa3nax miameHT KMBOTHBIX C UMILIaHTAIHEH
KO®II neunnyanbHble KIETKU, OTACIUBIINECI BMECTE C
IJIAlleHTOM, OBLIM KPYHNHBIMU M YETKO CTPYKTYpHpO-
BauHbMH. [Ipu mpoBenennu IIMK-peakiun B nuro-
TUIa3Me KJIETOK TUTALeHT )KMBOTHBIX OCHOBHOM TPYIIIBI
OBLJIO BBISBICHO OOJbIIEE KOJMYECTBO TPaHy] IIIHKO-
reHa, 4eM B LIUTOIUIa3Me KJIETOK IUIAL€HT MHTAKTHBIX
JKUBOTHBIX.

Pe3ynbraThl sKCiepUMeHTa MO3BOJIHMINA CPAaBHUTH
MOp(O(YHKIMOHANBHOE COCTOSIHUE COOCTBEHHBIX ILIa-
IIEHT KpbIC U nMIaHTUpoBaHHBIX KOII. M3mMenenus B
IUTaLlEHTaX )KUBOTHBIX-PELIUITUEHTOB OTMEYAJIHICh KaK B
onmmxkaiimue cpoku nocine ummantanuu KOIT (7-e cy-
KH), Tak 1 B 6onee otnanenHbie (14-e cytku). [lomyuenHsie
JaHHBIC TOATBEPKAAI0T (PYHKINOHAIBHYIO COXPAHHOCTh
ummiantara KOII B ykazaHHbBIE CPOKH U XapaKTEPU3YIOT
€ro BO3/ICHCTBHE HA OPraHU3M HE KaK OTHOMOMEHTHOE,
a Kak MpoJIoHTupoBaHHOE. OOHapykeHHbIE 3(PPEKTHI
MOTYT OBITE OOBSICHEHBI ITOCTYTUICHUEM B OPTaHU3M PEIlH-
MIMEHTa KOMITIeKca OMOIOrMYeCKU aKTUBHBIX COEJUHEHUI
u3 KOII Ha npoTsoKeHUH BCero nepuojia HaOoAeHu .
Takoe MHOTOIIIAHOBOE, TO3UTUBHOE U IIPOJOIKUTENBEHOE
neiicteue KOIT 00ycToBIeHO TOCTYIUICHHEM B OPTaHU3M
peLUNNeHTa PENPOLYKTUBHBIX UMMYHOMOAYISATOPOB,
TOPMOHOB, POCTOBBIX U IPOJU(EPATUBHBIX, PETU3UHT-
U JPyTUX PerylsaTOPHBIX (aKTOPOB, COIEpKAIIUXCA B
IUTAIICHTE B (QH3HOIOTHYECKH cOaJaHCHPOBAHHOM COOT-
HomeHuu [7, 8].

Cremyer OTMETHUTb, YTO HU B OJTHOM M3 00pa3LoB ILIa-
IICHT XMBOTHBIX, KOTOPBIM BO BpeMsl (PU3HOIOTHUECKOI
OepeMeHHOCTH OBLTH HMILTaHTHPOBaHbl KO, mpr3naku
THIIEPCTUMYJIALIIH, TIATOIOTIYECKOH POt epai win
ATUIHYECKUE KJICTKUA He ObUIM OOHApYKWIIH, YTO TOJI-
TBEpKJaeT OM00E30MacHOCTh JAHHOTO BUa TEPAIIHY.

TakuM 00pa3oM, UMILTAHTAUS KPUOKOHCEPBUPO-
BaHHBIX ()ParMEHTOB IIAIIEHTHI OKA3bIBAET MOJIOKHUTEIb-
HOe BIUsSHUE Ha MOP(HOPYHKIMOHAIBHOE COCTOSTHUE
TUTAIICHTHI KPBICHI TPH (PU3UOIOTHYECKOM OepEeMEHHOCTH.

Harm naneHelme uecneoBaHus OyIyT HallpaBJICHBI
Ha uzyuenue BiusiHUs umiutantanuu KOIT Ha cuctemy
«MaTh-IJIALEHTA-IIJI0N» B 3KCHEPUMEHTE, YTO MOXKET
OTIPEIENTh TEePCIIEKTUBY MPUMEHEHHUS JTAHHOTO BUIA
nieueHus OepeMEHHBIX.

TNutepatypa
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154

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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