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Dynamics of Morphological Change in Neonatal Ovarian
Tissue During Hypothermic Storage Depending
on Composition of Incubation Medium

B nanHoli paboTe ObLI TPOBE/ICH CPaBHUTEIBHBIN aHAIN3 JUHAMHUKH TpaHCHopMaui MOP(HOIOrHIECKOM CTPYKTYPbl HEOHATAIbHOM
OBapUaJIbHOM TKaHU IpH TUnoTepMuueckoM xpaneHu (I'X) B cpefax pa3aMyHOro coctaBa. YCTAaHOBJICHO, YTO HA HAYaJIbHBIX dTanax ['X
B HEDJIEKTPOJIUTHOH CPEie COXPaHSICS BBICOKHUI Myl Mopdosiorndeck HopMaibHbIX (omnkyIoB (88%), nereHepaTuBHbIC HOPMBI
(G OTMKYIIOB MMENT 00paTHUMBIN XapakTep. B aeKTPONUTHBIX cpeaax KoIu4ecTBO MOP(OI0Ornieck HOpMaIbHBIX (POJUTUKYIIOB OBLIO
HIKe (66%), TOBPEKICHHUS CONPOBOXKAATNCH 00pa30BaHUEM HEOOPATUMBIX JAereHepaTHBHBIX (GopM (GOUTHKYIOB. DKCIEPUMEHTAIBHO
JI0Ka3aHa CIIocOOHOCTh HEOHATAJILHOW OBapHAIIbHOW TKAaHH BOCCTAHABIIMBATH (PYHKILIUIO P FeTEPOTONMIECKOM TPaHCIUIaHTALUH [OCIIe
1-x cyrok I'X B HE3IEKTPOJIUTHBIX Cpelax.

Kniouesvie cnosa: runorepMudeckoe XpaHeHHe, MOP(OIIOTHYECKast CTPYKTypa, HeOHaTalbHasi OBapUalIbHAsl TKAHb, JJICKTPOJIHT,
HE3JIEKTPOJIUT.

VY naniit po6oTi Oys0 MpoBeneHO MOPIBHAJIBHUII aHai3 JUHAMIKH TpaHcopmauii MOpQONOridHOl CTPYKTypH HEOHATaJIbHOL
oBapiaJbHOI TKAHMHHU NPH TinmoTepMidHoMy 30epiranti (I'3) B cepenoBuiax pisHoro ckiaay. BcraHoBIeHO, 110 Ha TOYATKOBUX €Tamax
I'3 B HEENEKTPOIITHOMY CepeloBHILi 30epiraBcsi BUCOKHH Myl MopdoioriuHo HopManbHuX Gonikyiis (88%), nereneparusHi popmu
(omnikyIniB Manu 000pOTHUI XapakTep. B enexTponiTHUX cepenoBHInax KiTbKiCTh MOP(OIOTiYHO HOPMATIBHUX (QOIIKYIiB Oyiia HHKIO0
(66%), yIIKOIKEHHS CYIPOBOXKYBAJIMCS yTBOPEHHSIM HE3BOPOTHUX JIereHepaTuBHUX (HopM doiikyiiB. ExcriepuMenTanbsHO goBeaeHa
3JIaTHICTh HEOHATAJIBHOI OBapiajJbHOI TKAHUHU BiJHOBIIOBATH (YHKIIIO IIPH TeTEPOTOMiuHIN TpaHcmianTauii micas 1-1 nobu '3 B
HEEJISKTPOJIITHIX CEPEIOBHUIIIAX.

Knrouoei cnosa: rinorepmiune 30epirants, Mopdororiuna CTpyKTypa, HeoHaTaj bHa OBapiajibHa TKAHMHA, SJICKTPOJIIT, HEEJICKTPOJIT.

In this work we carried-out the comparative analysis of dynamics of morphological structure transformation of neonatal ovarian
tissue during hypothermic storage (HS) in the media with different composition. It has been found that high pool of morphologically
normal follicles (88%) was preserved in nonelectrolyte solutions, formation of degenerative follicles was of reversible character. In
electrolyte solutions the quantity of morphologically normal follicles was lower (66%), the damages were accompanied by the forma-
tion of irreversible degenerative forms of follicles. It has been demonstrated experimentally that the neonatal ovarian tissue after the

one day of HS in nonelectrolyte solutions had the ability to restore its function post heterotopic transplantation.
Key words: hypothermic storage, morphological structure, neonatal ovarian tissue, electrolyte, nonelectrolyte.

B HacTositiee Bpemsi TpaHCIDIAHTALUS OBapHAIb-
HOUW TKaHM SIBIISIETCSI OCHOBHOM penpoayKTUBHOMU
TEXHOJIOTHEH KaK JJIsi BOCCTAHOBICHUS JETOPOIHON
(YHKIIMH Y KSHIIUH TPHU MaTOJOTUSIX SUYHUKOB pa3-
JIMIHOTO TeHEe3a, TaK ¥ JUIsl BOCCTAHOBIICHUS TIOTTYIISI-
AW UCYE3AI0NNX BUOB JKUBOTHBIX. COXpaHEHUE J0-
CTaTOYHOTO KOJUYECTBA KU3HECIMOCOOHBIX (hostu-
KYJIOB B TPAHCILIAHTAIIMOHHOM MaTepHalie OCTACTCS
OCHOBHOHM TIp0OJIEMOI, OrpaHUYMBAIONICH MIHPOKOE
MIPUMEHEHHUE TaHHOW TEXHOJIOTHH. DTa mpodieMa Mo-
JKeT OBITh pellieHa TPaHCIUIaHTAIe! (eTalTbHOM I
KOPTUKAJIbHBIM CIIOEM TIOJIOBO3PENIO OBapHaIbHON
TKaHU, KOTOPBIE COEPIKAT MAKCUMAIILHBIN ITYIT MTPH-
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Nowadays transplantation of ovarian tissue is the
main reproductive technology for fertility function re-
covery in women with ovarian pathologies of various
origin, and for restoration of endangered species popu-
lations. Preservation of a significant number of viable
follicles in transplanted material has remained a main
problem, limiting a wide usage of this technology. This
problem may be solved by transplantation of fetal
ovarian tissue or cortical layer of mature ovarian tissue,
containing maximum pool of primordial follicles [4].
According to our data obtained after transplantation
to castrated animals of freshly isolated neonatal ovarian
tissue of 10-day-old rats [1] its morphology, folliculo-
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MopauaibHbIX (onKynoB [4]. CoracHO HaluM
JaHHBIM, MTOJIy9€HHBIM TIOCTIe TPAHCIUIAHTALMU Kac-
TPUPOBAHHBIM KHBOTHBIM-PELIUIIMEHTAM CBEKEBBIIIE-
JIEHHOHN HeOHaTaJIbHOU OBapuanbHOU TKaHU 10-1HEB-
HBIX KpbIC [ 1], ee Mopdomorus, moka3arenu TMHAMHUKH
(onnuKynoreHe3a Ha IJIUTEIbHBIX CpOKax HaOmro-
nenus (60 u 100 cyTok), a Takke SHAOKPUHHAS PYyHK-
LU COOTBETCTBOBANIU (hr3noaoruyeckoit Hopme. On-
HaKO OCTAeTCs OTKPBITHIM BOIPOC HUIIEMHYECKOTO
MTOBPEXKICHHS] JOHOPCKOTO MaTepHalia B MpoIiecce
3a00pa TKaHW, TPAHCHOPTHPOBKH, XPAHEHUS U TIPU
tTpancmanTanun. [lokazano [10, 11], ato K MOMeHTY
peBacKyIspU3aIii TPAHCILUIAHTATOB OBapHAIBHON
TKaHu oBpexaaercs ot 60 mo 80% dommukymoB 00-
miero myna, u3 Kotopbix 20—-30% rubHyT BO Bpems
3a00pa, TPaHCIOPTUPOBKH 1 XpaHeHus. COXPaHHOCTb
OBapHaIbHOM TKaHU NMpPHU TPAaHCIOPTHUPOBKE MOKET
ObITH OoOecreueHa TUIOTEPMHUYECKUM XpaHEHHUEM
(I'X) [5]. Ilpu a3TOM MOpdonornyeckas COXpaHHOCTb
($oIHKyYIIOB, a Takke QYHKIMS TPAHCIITIAHTATOB Oyay T
onpeaensaThes BpeMeHeM I'X 1 cocTaBOM cpeibl MH-
KyOarun. [y XxpaHeHus: 0BapHaIbHOM TKAHN B OCHOB-
HOM HCIIOJIB3YIOTCS TAKHUE SIEKTPOIUTHBIE CPEIbI, KaK
¢dusnonorunyeckuii pacteop (0,15 M NaCl), cpena 199,
docdarno-coneroit Oydep (DCB), pactBop bpayna-
Komnmuaza [6]. OnHako B COBpEeMEHHOM JIMTEpaType
OTCYTCTBYIOT JaHHBIE O COXPAaHHOCTH OBapUaIbHON
TKaHu npu ['X B HHKYOAIIMOHHBIX Cpefax, CoaepKa-
uwx MmanauToN [ 13] («Celsior», «Custodiol»). U3BecT-
HO, uTO BBezeHue 20%-ro pacTBOpa MaHHUTOJA IPU
peniepdy3uu SIMYHNUKA 3HAYUTEIBHO CHIKAET €0 HIIe-
muueckue noppexaeHus [21]. CnenoBarenbHo, BO-
poc Bo3MOxkHOCTH I'X oBapualbHOM TKaHU B pacT-
BOpE, COJIEpIKaIeM MaHHUTOJ, OCTAETCS OTKPBITHIM.
Lenp nanHO#M pabOTHI — TPOBECTH CPAaBHUTEIHHBII
aHanu3 Mop(oJIOruuecKol TpaHchopMalul HeoHa-
TaJbHOM OBapuanibHOU TKaHU npu I'X B 37€KTPOINT-
HO (PCD) 1 HEINEKTPONUTHOM (MaHUTOIOCOACPIKA-
it pactBop (MCP)) cpenmax, a TakKe OICHUTH €€
(YHKLHIO TIPH FeTepOTONMYECKON TPaHCIIaHTalluN

Matepnaabl 1 meToAbI

OO0BEKTOM HCCIIeIOBaHUS CITYKHIIAa OBapHaIbHas
TKaHb 10-IHEBHBIX KpbIC TUHUU BucTap, KOTOpBIX co-
Jep>Kalii B cTaHAApTHBIX ycnoBusix BuBapus UTTKuK
HAH VYkpaunnsl. Bee Mmanumysinym ¢ 1ab0paTopHbIMA
YKUBOTHBIMH TIPOBOJIMIIN B COOTBETCTBUU C TOJIOXKE-
HuAMU «EBporneiickoil KOHBEHLIMH O 3alIUTe O3BOHOY-
HBIX )KHBOTHBIX, UCTIOJIb3YEMBIX JIJISI SKCIIEPUMEHTAIIb-
HBIX W Opyrux HaydHbIx 1eneit» (CtpacOypr, 1986)
1 OOIIETIPUHATHIMUA HOPMaMHU 0 OMO3THKE.

14 nmonmyyeHus HEOHATATbHOM OBapUAIbHOM TKaHU
SIMYHUKU KpbIC Ha 10-e CyTKU mocie uX pOoxACHUS
BBLIEJISUIHA C BU3yaJIbHBIM KOHTPOJIEM 0] MUKPOCKO-
oM MBC-10 (¢ X00IHBIM OCBELIEHHEM OTIEPAIINOH-
Horo mousi) B wamky [lerpu ¢ ¢pusnonornuecknm
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genesis dynamics indices during a long-term observa-
tion (60—100 days), as well as endocrine function cor-
responded to physiological norm. However, the prob-
lem of ischemic damage of donor material during tissue
sampling, transportation, storage and transplantation
has remained unsolved. It was shown [10, 11] that to
the moment of ovarian tissue transplant revasculariza-
tion 60 to 80% follicles of the total pool were damaged,
20-30% of those died during sampling, transportation
and storage. Survival of ovarian tissue during transpor-
tation can be provided by hypothermic storage (HS)
[5]. Herewith, morphological integrity of follicles, as
well as function of transplants will depend on duration
of HS and composition of incubation medium. For ova-
rian tissue storage there are usually used electrolyte
media such as physiological solution (0.15 M NaCl),
medium 199, phosphate based saline (PBS), Braun-
Collins solution [6]. However, there are no published
data on survival of ovarian tissue during HS in incuba-
tion media containing mannitol [ 13] (Celsior, Custodiol).
It is known that introduction of 20% mannitol during
reperfusion of ovary significantly decreases its ische-
mic damage [21]. Therefore, the possibility of ovarian
tissue HS in solution containing mannitol remains open.

The research aim was to perform comparative ana-
lysis of morphological transformations in neonatal ova-
rian tissue during HS in electrolyte medium (PBS) and
non-electrolyte one (mannitol-containing solution
(MCS)) as well as to evaluate its function after hetero-
topic transplantation.

Materials and methods

The research object was ovarian tissue of 10-day-
old Wistar rats kept under standard conditions in the
vivarium of the IPC&C of the National Academy of
Sciences of Ukraine. All the experiments with animals
were carried-out according to the statements of Euro-
pean Convention for the Protection of Vertebrate Ani-
mals Used for Experimental and Other Scientific Pur-
poses (Strasbourg, 1986) and other generally accepted
principles in bioethics.

For obtaining neonatal ovarian tissue the ovaries
were retrieved from rats to the 10" day after their
birth under visual control with the microscope MCS-
10 (with a cold illumination of surgical field), transfered
into Petri dishes with physiological solution containing
penicillin and streptomycin (100 units per 100 ml). For
HS the neonatal ovaries were placed into incubation
media of different composition: PBS — 130 mM NaCl,
20 mM KCl, 20 mM phosphate bufter, pH 7.4; MCS —
250 mM mannitol, 10 mM NaCl, 20 mM KCI, 20 mM
phosphate buffer, pH 7.4. Hypothermic storage was
carried-out in freezer at 4°C. Duration of HS was 1,
2,3, 5 or 7 days.

For experimental studies neonatal ovaries were
divided into 3 groups depending on composition of
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PacTBOpOM, COZICPIKAIIM NEHUIIWILTHH H CTPEITOMHU-
uuH (100 ex. Ha 100 mi). 3aTeM HeoHATaTbHBIC TUY-
Hukn Uit ['X momernianu B MHKyOaIllMOHHBIE CPEbl
paszmuanoro cocraBa: ®Ch — 130 MM NaCl, 20 MM
KCl, 20 MM ¢ocdarnoro Oydepa, pH 7,4; MCP —250
MM mannuTa, 10 MM NaCl, 20 MM KCI1, 20 MM ¢oc-
(arnoro 0ydepa, pH 7,4. [unorepMudeckoe XxpaHeHHE
OCYUIECTBIISUTH B XOJIOAMIIBHOM KaMepe MpH TeMIepa-
type 4°C. [IpomomkurensHocTh I'X cocrapmsia 1, 2,
3, 5 umu 7 CyTOK.

J1J1s1 SKCTIepMEHTAIBHBIX UCCIICIOBAHUI HEOHAb-
HBIC SIMYHUKY JISJIAIN Ha 3 TPYMIIBI B 3aBUCIMOCTH OT
KOMITO3UIIMOHHOTO COCTaBa CpeJbl MHKyOarmu: 1 —
nHTakTHadA TKaHb, 2 — ['X B ®Ch; 3 — I'X B MCP.

Hns mopdonornuecknx uccnepoBanuii nocie I'X
HEOHATAJIBHYI0 OBAPHAILHYIO TKaHb (PUKCHPOBAIH B
2%-M pacTBOpe ITyTapoBoro ampaeruaa. [locie wero
TOTOBWJIM TIOJTYTOHKHE CPe3bl IO CTaHIAPTHOM METO-
nuke [3]. B kax ol ceprur SKCIEPUMEHTOB OBLIO TIPO-
aHAJIM3UPOBaHO 6 00pa3ioB. KomaecTBO HOPpMATEHBIX
1 JIeTeHePaTUBHBIX (OJUTHKYIOB BBIpaXKajdd B IPO-
IICHTHOM OTHOIIICHHWH K 00IIeMy KOJTHIEeCTBY (HOJUTH-
KyJI0B B Kak7oM cpese. C 00pa3IoB Aesany cepuiiHble
Cpe3bl TKAaHM TONIIMHON 5 MKM. TpeTh cpe3oB okpa-
[IMBAJIY TOIYHUIUHOBBIM cHUM. [1pu aHanm3e rucro-
JIOTHYECKUX CPE30B U3YYaITH TOIHKO (POJITHKYIIBI C BU-
JUMBIM SITPOM JIJISl UCKJIFOUEHUSI TIOBTOPHOTO IOJ-
cdeTa OJHOTO W TOTO ke ()OJUTMKYJIa B aHAIU3HUPYe-
MOM cpese. JlecTpyKTHBHBIC N3MEHEHUS (DOIITHKYIIOB
(puc. 1) oreHUBaIM MO CIEAYIOMICH KITaCCU(PUKAITAH
[14]: HOpMaTBHBIE — OOMUT C KPYTILIM SIIPOM U SIJI-
PBIIIIKOM, OKPYKEHHBIH XOpOIIO OPraHW30BaHHBIMH
KJIETKaMH IPaHyJjIe3bl ¥ [IEJIOCTHOMN 6a3aibHONH MeMO-
panoti (puc. 1, A); nereHepaTUBHBIN
AN 1 — OOIMT YaCTHYHO CXaT U
MMeeT MTUKHOTHYECKOE PO U TUIOT-
HO OpraHU30BaHHbBIE TPaHYJIE3HBIE
KIIETKH 0e3 MUKHOTHYECKUX SIIep
(puc. 1, B); nereHepaTuBHBIN THIT
2 — OOITUT CKAT, UMEET MUKHOTHYeC-
KOE€ SIJTPO, OKPYKESHHBIH JIe30pTraHu-
30BaHHBIMH, HAOYXIITUMH KJIETKAMHU
rpanynessl (puc. 1, C).

KuzHecnocoOHOCTh OBapUalb-
HOM TKaHu nocie ['X uzyvanu me-
TOIOM TETEPOTOMMYECKOI TpaHC-
miantanuu [4]. TpaHCIUTaHTAIIIO
OBapHAIbHOM TKaHU BO BCEX JKCITe-
PUMEHTATBHBIX TPYIIAX OCYIIECT-
BIISLTH OJTHOBPEMEHHO C ABYXCTO-
POHHEHN OBApHOIKTOMUEH B CTEPUIIb-
HBIX YCIIOBHSX 101 KOMOUHHPOBAaH-
HeIM HapkozoM (0,1 Mr kerammHa,
0,25 mr kcmmasuna Ha 100 T Maccel
Tena )KUBOTHOTro0). CaliTOM retepo-
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incubation medium: 1 — intact tissue, 2 — HS in PBS,
3 — HS in MCS.

For morphological studies after HS the samples of
neonatal ovarian tissue were fixed in 2% glutaralde-
hyde. Thereafter, semithin sections were prepared by
the standard method [3]. In each series of experiments
six samples were examined. Amount of normal and
degenerative follicles was expressed as a percentage
of the total number of follicles in each section. Serial
tissue sections of 5 um were made from the samples.
The third part of sections was stained with toluidine
blue. Analysis of histological sections involved only
follicles with a visible nucleus to avoid a cross-counting
of the same follicle in the examined sample. Destruc-
tive changes of follicles (Fig. 1) were evaluated accor-
ding to the following classification [ 14]: normal — oocy-
tes with a round nucleus and nucleolus, surrounded by
well-ordered granulosa cells and intact basal membra-
ne (Fig. 1 A); degenerative type 1 —oocytes are partially
contracted, possess pyknotic nucleus and tightly ordered
granulosa cells without pyknotic nuclei (Fig. 1B);
degenerative type 2 — oocytes are contracted and have
pyknotic nucleus surrounded by disorganized, expanded
granulosa cells (Fig. 1B).

Viability of ovarian tissue after HS was studied by
heterotopic transplantation [4]. Transplantation of
ovarian tissue in all the experimental groups was per-
formed simultaneously with bilateral ovariectomy under
sterile conditions with combined anesthesia (0.1 mg
ketamine, 0.25 mg xylazine per 100 g animal body
weight). Left kidney capsule served as a heterotopic
transplantation site. Transplantation procedure lasted
20 minutes.

Puc. 1. HeonaranbHast oBapuaibHasi TKaHb I10CIIE OKPAIIMBAHUS TOXYUIUHOBBIM
cuHUM: A — HopManbHBIH Gosukyn; B — nereneparuBubiii tun [; C —
JgereHepatuBHbIi Thm II; 1 — oonut; 2 — KIETKU rpaHynessl; 3 — aapo; 4 —
JIET€HEePAaTUBHBIA OOLMT; 5 — JE€reHepaTUBHbIE KIETKH IpaHyle3bl; 6 —
MTUKHOTHYECKOE S/APO.

Fig. 1. Neonatal ovary tissue stained by toluidine blue: A —normal follicle; B —
degenerative type [; C — degenerative type II; 1 —oocyte, 2 — granulosa cells,
3 — nucleus, 4 — degenerative oocyte, 5 — degenerative granulosa cells, 6 —
pyknotic nucleus.
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TOMTMYECKOHN TPAHCIUTAHTAIMH CITY>KHJIA KarCyJia JIEBOH
ouku. [IpogomKuTeIbHOCTD TPOBEIEHHS TPAHCTUIAH-
Tamuu cocrasisuia 20 MUH.

Hns aHanu3a Mop¢OJIOTHH TPAHCIUIAHTATOB HEO-
HaTaJbHOM OBapHaJIbHON TKaHU Ha 30-e CyTKH mocie
TPaHCIUIAHTALUHN TPOBOJAMIN 3BTaHA3UIO KHUBOTHBIX
3(HUPHBIM HAPKO30M U 3aTE€M BBLAEIISIIH MOUKY C TPaHC-
IUTAHTaTOM, KOTOpyIo ¢pukcuposanu B 10%-M pacTtso-
pe dopmanmHa B TeueHue 48 4, AETHAPATHPOBAIN
1 3aKirovyany B mapadunosbie Ooku [2]. C Kaxaoro
oOpa3s1a enany CepuifHble Cpe3bl BCETO TPAHCIUIaH-
tarta TonmuHou 10 MM, Kaxknbrit TpeTuit cpes okpa-
LIMBAJIF T€MATOKCHIIMHOM ¥ 203UHOM. OCYIIIEeCTBIISIIN
AHAaJIM3 THCTOJIOTHYECKHUX CPE30B, U3ydast TOIBKO (HoJI-
JIUKYJBI C BUIUMBIM SIAPOM /7151 UICKITIOUEHUSI TIOBTOP-
HOTO CcYeTa OTHOTO M TOTO ke (POIIINKYJIA B aHATU3HU-
pyeMoM cpese.

Craauu pa3BuTus QOIIMKYIIOB UICHTU(ULUPOBATIH
cornacHo knaccudukanuu K. Oktay [17], moguduim-
poBanHol A. Gougeon [ 12]: npuMopauaabHbBIA — OOLUT
OKPY>KEH CJIOEM YIUIOMICHHBIX TPAaHYJIEe3HBIX KIIETOK;
TIEPBUYHBIN — OOLIUT OKPY’KEH CII0EM KyOU4ecKuX Kiie-
TOK TpaHyje3bl; IPEeaHTPATbHBIM — OOLUT OKPY)KEeH
Ooee 4eM AByMS CIIOSMU TPaHyJIe3HBIX KIETOK, pac-
MOJIOXKEHHBIX Ha 0a3abHOI MeMOpaHe, BOKPYT KOTO-
pO¥l HaxoAATCS €OUHHUYHBIE TeKa-KIETKH; aHTPalb-
HBIA — OOLIUT YBEJIHYEH B 00bEME, OKPY>KEH HECKOJIb-
KHMH CJIOSIMU T'PaHyJIe3HBIX KJIETOK, (opMupyercs
MOJIOCTB, cozieprKaIlasi (OJUIMKYIISIPHYIO KUIAKOCTb.

[lonyToHKHE M TUCTOJIOTHYECKUE MIPenapaThl Uc-
CJIEIOBAJIM C IOMOILBIO CBETOBOTO MUKPOCKOTA «AXi0
Observer Z1» («Carl Zeiss», 'epmanusi), 00beKTHBOB
x20 n x40. MukpooTOCHEMKY OCYIIECTBIISLIN C
noMoInkio porokamepsl «Carl Zeissy.

[TonydueHHbIE JaHHBIC CTATUCTUIECKH 00pabdaThI-
BaJu B makete «Statgraphics v2.1». Paznuauns canranm
nmoctoBepHBIME Tipu p < 0,05.

Pe3yAbTatbl M 00Cy)xaeHue

Wzmenennst MOpGoI0rnueckoii CTpyKTypbl HEOHA-
TalbHOM oBapuanbHOI TKanu npu ['’X B cpenax ¢ pas-
JIMYHBIM KOMITIO3ULIMOHHBIM COCTaBOM IIpE/CTaBlIeHa
Ha puc. 2. B HopMe doinukyn conepxut cheprieckuii
OOILIUT C KPYITHBIM AJIpOM, OKPY>KEHHBIM OZJHOPOJHON
nuroruiasMoid. K ooluTy INIOTHO NpHIIEraroT CIOU
KJIETOK I'PaHyJIE3bl, IPUKPEIUICHHBIX K BHYTPEHHEHN
cTopoHe 0a3aiibHOM MeMOpaHbl. C BHELIHEH CTOPOHBI
0a3anbHONH MeMOpaHBl PAcIONaraloTCsl TeKa-KICTKH
(puc. 2, A). B mpouecce I'X B ®Cb npoucxozsr ae-
CTPYKTHUBHBIE U3MEHEHHSI MOP(POJIOTHUECKON CTPYK-
Typbl HEOHATaIbHON OBapHaJIbHOU TKaHU. BuaHo, 4to
nocie 24 4 I'X 8 ®CB Habmrogarorcst HayaJlbHBIE
cTaauu Tpanchopmanuu oonuta (puc. 2, B). [Ipu stom
oTMeuaeTcs BOorHyTas hopma oouuTa 1100 K€ coxpa-
HSETCS OKpYIJIasi, HO ¢ HEPOBHBIM KOHTypoM. HeoO-
XOOUMO MOAYEPKHYTb, YTO Ae(OpMaLisl IPOHUCXOIUT
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To analyze the morphology of neonatal ovarian
tissue transplants to the 30% day after transplantation
euthanasia of animals by ether anesthesia was per-
formed, thereafter the kidney with transplant was
retrieved, fixed in 10% formalin for 48 hrs, dehydrated
and embedded into paraffin blocks [2]. Serial sections
of the whole transplant of 10 pm width were made
from each sample. Each third section was stained with
hematoxylin and eosin. Analysis of hystological sec-
tions was performed by studying follicles only with
a visible nucleus to avoid cross-counting of the same
follicle in the examined sample.

Stages of follicular development were identified ac-
cording to the classification of K. Oktay [17], modified
by A. Gougeon [12]: primordial — oocyte surrounded
by a layer of flattened granulosa cells; primary — oocyte
surrounded by a layer of cubic granulosa cells; pre-
antral — oocyte surrounded by more than two layers
of granulosa cells located at basal membrane with
single theca cells around; antral — swelled oocyte sur-
rounded by several layers of granulosa cells, presence
of'a cavity with follicular fluid .

Semithin and histological sections were examined
using light microscope Axio Observer Z1 (Carl Zeiss,
Germany) with X20 and x40 objectives. Photomicro-
images were captured with Carl Zeiss camera.

The obtained data were statistically processed with
Statgraphics v2.1 software. The differences were
considered as significant at p < 0.05.

Results and discussion

The changes in morphological structure of neonatal
ovarian tissue during HS in the media with different
composition are shown in Fig. 2. Normal follicle contai-
ned spherical oocyte with large nucleus surrounded
by homogeneous cytoplasm. Granulosa cell layers
attached to interior basal membrane adjoined tightly to
oocyte. Theca cells were located on exterior basal
membrane (Fig. 2A). During HS in PBS the destructive
changes in morphological structure of neonatal ovarian
tissue occured. It was shown that after 24 hrs of HS
in PBS initial transformation stages of oocyte were
observed (Fig. 2B). Herewith, we revealed concave-
shaped oocytes or round ones, but with a rough contour.
It must be emphasized that deformation was observed
mainly in oocytes surrounded by two or more layers of
cuboidal granulosa cells. During hypothermic storage in
PBS primordial and primary follicles with a single layer
of granulosa cells preserved normal morphology. By the
7™ day of HS no morphologically normal follicles could
be found in histological sections (Fig. 2C). Moreover,
the destructive changes of all cellular structures of
ovarian tissue were found: oocytes completely losed
their normal shape, their membranes had no clear
contours; granulosa cells were contracted, divided and
located at a significant distance from each other.
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B OCHOBHOM Y OOIIUTOB, OKPY>KEHHBIX JIByMsI U OoJiee
CIIOSIMH KyOOUAaNbHBIX KJIETOK rpanysiessl. [Ipu rumo-
TepmudeckoM xpaneHun B @Cb npumopauanbHbie
U TIepBUYHBIE (DOIUTUKYIIBI C OAHUM CIOEM KIJIETOK Ipa-
HYJE3bl COXPaHSIOT HOpMaIbHY0 Mopdosoruto. K 7-m
cyrkaM ['X Ha IHCTONOTHYECKUX Mpernaparax Mop-
(onornueckn HopManbHbIe (QOJITUKYIIBI OTCYTCTBYIOT
(puc. 2, C). Ilpu 3TOM OTMEUAIOTCS JECTPYKTHBHBIC
M3MEHEHHUS BCEX KIETOYHBIX CTPYKTYp OBapHaIbHON
TKaHM: OOLHUTHI TIOJHOCTHIO YTPAa4HBAIOT CBOIO IEp-
BOHAYaIbHYIO POPMY, UX MEMOPaHbI HE UMEIOT YETKUX
KOHTYPOB; KJIIETKH TPaHyjie3bl YMEHBIIAIOTCS B 00be-

@ npo6nembl
Kpuobuonorun
T.22,2012, Ne1

Puc. 2. HeonaTanbsHas oBapHanbHas TKaHb OCIE OKpall-
BaHUs TOTYUIUHOBBIM CHHUM: A — KOHTpOJb; B — 1 cyTku
I'XB ®CBh; C—7cyrok X B PCh; D—1 cytku '’X B MCP;
E —7 cyrok I'X B MCP; 1 — npuMopananbHbIii (hOIUTHKYIT;
2 — NepBUYHBIN, 3 — BTOPUYHBIIl; 4 — IpeaHTPaIbHBbII.

Fig. 2. Neonatal ovary tissue stained by toluidine blue: A —
control; B — 1 day of HS in PBS; C — 7 days of HS in PBS;
D -1 day of HS in MCS; E — 7 days of HS in MCS; 1 —
primordial follicle; 2 — primary follicle; 3 —secondary follicle,
4 —preantral follicle.

Structure transformation of neonatal ovarian tissue
under hypothermic storage in MCS had another pat-
tern. Only single follicles with deformed oocytes were
observed in histological sections one day after HS
(Fig. 2D). Granulosa cells kept a tight junction with
oocyte, but between their layers a space was observed
(Fig. 2D). After HS in MCS up to 7 days no contours
of oocyte and basal membrane were observed, ordered
structure of granulosa cells was violated (Fig. 2E),
structure of ovarian stroma was preserved.

After the first day of HS (Fig. 3), a number of nor-
mal follicles was about 66 + 8 and 88.1 £ 9% of total
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Me, pa3o0IaOTCs ¥ PaclojaraloTcs Ha 3HAYUTEINb-
HOM pPacCTOSHUU APYT OT ApyTa.

Tpanchopmanus cTpyKTypsl HEOHATaJILHON OBa-
pHaNbHOM TKaHU NIPU THIIOTEPMUYECKOM XPaHEHUH B
MCP umeer apyryto kapTuHy. Ha ructonoruueckux
IpemnapaTtax nociae ogHux cyTok I'X oTrMmeuaroTcs
TOJIBKO EAMHUYHBIE (DOILTUKYIIBI C AePOPMUPOBAHHBI-
mu oonutamu (puc. 2, D). KneTku rpanyness co-
XPaHSIOT TUIOTHBINA KOHTAKT C OOLIUTOM, HO MEXKIY UX
ciosaMu oOpasyeTcs CBOOOJHOE IMPOCTPAHCTBO
(puc. 2, D). Ilpu yBenuuenuu cpoka I'X 8 MCP no
7 CyTOK KOHTYPBI 00LIUTA U 0a3abHOH MEMOpPaHbI He
HaOIOal0TCs, HAPYIIAeTCsl YIOPSAAOYeHHAs CTPYK-
Typa KJIETOK rpaHyie3s (puc. 2, E), ctpykrypa cTpo-
MBI SIMYHHUKA COXPaHIETCS.

Ha nepsoie cytku I'X (puc. 3) xonudecTBo HOp-
MaJbHBIX (OJUTMKYJOB COCTaBIsieT OKoJo 66 + §
u 88,1 £ 9% ot ob6miero konuuectsa B ®Ch u MCP
cooTrBeTcTBeHHO. Ha 3-u cytku I'X xonnuecTBo HOp-
MaJIbHBIX (POJUTHKYIIOB B HCCIIEAyEeMbIX 00pa3uax 10-
CTHUTAeT CBOETO MHHHMYMa KakK IOCJIe XpaHEHHUS
B ®CB, tak u B MCP.

Ha puc. 4 mokaszano pacmpeneneHue aereHepa-
TUBHBIX (hoyunkynoB TuroB 1 u 2 npu ['X B 3aBucH-
MOCTH OT coctaBa cpensl xpanenus (PChb, MCP).
Bunno, uro npu xpanennn B MCP Ha HavaiabHBIX
stanax ['’X (1-e u 2-e cytkn) npeobianarot GoJuIIKY-
nel TMna 1, npu xpanenuu B ®Cb — tuna 2. Ha 2-e
cyTku I'X KonndecTBo iereHepaTuBHBIX (POJUIHKYIIOB
tina 1 cocraBmsio 9,4 = 1,1 u 51,7 + 8% B ®Cb
1 MCP cooTBeTCTBEHHO.

B cnenyromieit cepun SKCIIepUMEHTOB ObLIa OLie-
HeHa (YHKLUMOHAIbHAs CIIOCOOHOCTH OBapUAIbHOM
TKaHU nociie ogHux cyTok I'X B cpefax pa3inyHOro
COCTaBa METOAOM T€TePOTONMMYECKON TpaHCIUIaH-
tanuu. [Tokazano (puc. 5, A, C), 9T0 mOC)IE TpaHC-
IJIAaHTAI[MU CBEXEBBIJIEJIEHHON OBapHUaIbHOW TKaHU
(rpymnma 1) u Tkanu mocie cyTok xpaHeHus B MCP
(rpynma 3) Ha 30-e cyTkH HaOmOneHsI MOP(HOIOTH-
yeckas CTPYKTypa TPaHCIJIAHTAaTOB OBapUaIbHON
TKaHU UMEET CXOAHBIN Xapakrep. Ha ructonoruuec-
KHX IIperapaTax 0TMEJatoTcs (POJUIMKYIbI pa3nuyHOM
CTENEHU 3PENIOCTH, XapaKTEPHBIE KaK IS paHHUX
craauil GoyMKynorenesa (IpUMOpAHaIbHBIE U
MEPBUYHBIC), TAK U U1 00JIee MO3AHUX (IpeaHTpab-
HbIE U aHTPAJIbHBIE), a TaKXKe KenThle Tena. Ha mpe-
naparax BbISBICHbI (QOJUTUKYIISIPHBIE KUCTBI, BHYTPEH-
HSIS CTEHKa KOTOPBIX BHICTIIAHA HECKOJIBKMMU CIOSMHU
BBITSIHYTHIX (PHOpOOIACTONOOOHBIX KIETOK C MPO-
3pavHbIM 100 OJIEAHOOKPAIICHHBIM BHYTPEHHHM
conepkumbiM. Ha 30-e cyTku HabOmromeHus: TpaHc-
IUTAHTAThl HEOHATAJIbHOM OBapHaIbHON TKaHU MOCIIE
cytok xpanenust B ®Cb (rpynma 2) UMeloT KayecT-
BEHHO APYTYIO CTPYKTYpy. BuaHo, 4TO 3HaUnTENbHAS
IUIOIIAAb MCCIEyEeMOro TPaHCIUIAHTAaTa MpeCTaB-
JIeHa CKJIEPO3MPOBAHHOW OBapHalbHON TKAaHBIO
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Fig. 3. Amount of follicles with normal structure in sections
of samples after HS in media of various composition: 0 —
PBS; O0-MCS.
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Puc. 4. KomndecTBo nereHepaTHBHEIX (POJLTUKYIIOB THTA |
1 2 B 3aBUCHMOCTH OT COCTaBa CPe/Ibl U IIPOJIOIKUTEIILHOCTH
I'X: nereneparusnbie Gorumukysl Tuna 1 () u 2 () mocite
I'X B ©CB; nereneparusabie Gorumkynel Tuna 1 (H) u 2 ()
nociue 'X 8 MCP.

Fig. 4. Content of degenerative follicles of type 1 and 2 depend-
ing on medium composition and HS duration: degenerative
follicles of type 1 () and 2 (O) after HS in PBS; degenerative
follicles of type 1 (M) and 2 (&) after HS in MCS.

number in PBS and MCS, respectively. To the 3™ day
of HS a number of normal follicles in the studied
samples achieved its minimum both after storage in
PBS and MCS.

Fig. 4 shows the distribution of degenerative follicles
oftypes 1 and 2 during HS, depending on composition of
storage medium (PBS, MCS). It can be seen that du-
ring initial stages of HS (1% and 2™ day) in MCS the
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(puc. 5, B). Y 5Toii rpyniisl >KUBOTHBIX HA THCTOIPE-
napaTax OTMEYalOTCSl Y4aCTKH OOMIIBHO BAaCKYJISIpH-
3UPOBAHHOM TKaHU IO CTPYKTYPE CXOAHOU CO CTPOMOH
SIMIHUKOB, B KOTOPOM pacmoJiaraioTcsi eNHUIHBIC
pactyue GpomrKyIbl.

AHanu3 NnpeAcTaBICHHBIX 3KCIEPUMEHTaIbHbIX
JIAHHBIX [TOKa3all, YTO U3MEHEHUE MOP(OIOTHYECKOMI
CTPYKTYpbI HEOHATAJIbHOUN OBapualibHOM TKaH! npu [ X
U fanpHei1ee ee PyHKIMOHNPOBAaHHUE 3aBUCST OT KOM-
MO3UIMOHHOTO COCTaBa cpeabl nHKyOauu. Tak, mpu
ucnionp3oBanun OCh B kauecTBe cpenst s I X mpo-
11ecC AECTPYKTUBHBIX U3MEHEHU HEOHATAILHOU OBa-
pHanbHOM TKaHU OoJiee BEIPAXKEH, YEM IPH UCIOIb30-
BaHuu MCP. Bugno, uto yxe nocie cytok '’ X 8 ©Cb
MPOUCXOAAT Nedopmalnyisi OOIIMTOB U HapyIICHUS
IUIOTHBIX KOHTAKTOB MEXy KJIETKaM{ T'paHyJe3bl B
MpeaHTpaitbHbIX (QOJUTHKYIIaX, Toraa Kak mpu ['X
B MCP nu3mMeHeHue CTpyKTypbl IpeaHTPaNbHBIX (HoJI-
JIUKYJIOB ObLIO MEHEe BhIpakeHo. [IpiuMopanaibHbIe
(OJUTMKYITBI COXPAHSUIH CBOIO IIEJI0CTHOCTH MPH Xpa-
Henuu kak B @CB, tak u 8 MCP. O10T (pakt, oueBua-
HO, CBSI3aH C TEM, YTO IPUMOPIUAIIEHBIE (POIITHKYIIBI
SIBIISTIOTCS. «MOJTUAIIUMEY (T. €. pyHKIIMOHAIBHO He-
AKTUBHBIMH) U ME€HEe YyBCTBUTENbHBI K N3MEHEHHUIO
Takux (aKTOPOB OKPYXKAIOLIECH Cpeabl, KaK TeMIepa-
Typa ¥ HOHHOE OKpYy>keHue. B porecce omnukynore-
He3a MPOUCXOAAT Mponrepanus KIETOK IpaHyIie3bl,

npobnemobl
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follicles of type 1 dominated, and in PBS the number
of type 2 cells was bigger. To the 2™ day of HS a num-
ber of degenerative follicles of type 1 was 9.4+ 1.1 and
51.7 + 8% after storage in PBS and MCS, respectively.

In the next series of experiments we evaluated a
functional capacity of ovarian tissue one day after HS
in media of different composition using heterotopic
transplantation. It was shown (Fig. 5A and C) that
after 30" day of transplantation of freshly-isolated ova-
rian tissue (group 1) and tissue after one day storage
in MCS (group 3) the morphological structure of ova-
rian tissue transplants was of similar character. There
were revealed in histological sections the follicles of
various maturity rate specific not only to early stages
of folliculogenesis (primordial and primary), but also
for later ones (preantral and antral) as well as yellow
bodies. Follicular cysts were revealed in the sections,
the inner wall of which was lined with several layers
of extended fibroblast-like cells with clear or light-
stained content. To the 30™ observation day after trans-
plantation the structure of transplant of neonatal ovarian
tissue stored during one day in PBS (group 2) was
qualitatively different . Significant area of the studied
transplants was represented by sclerosal ovarian tissue
(Fig. 5B). Areas of well vascularized tissue with struc-
ture similar to ovarian stroma with single growing follic-
les were revealed in the sections of this group.

Puc. 5. TpancriaHTaT HEOHATAIBHON OBapUAIBHOM TKaHU
(30 cyrok mocne TpaHCIUIaHTAI[MH), OKpacka TeMaToK-
CHJITHOM U 203MHOM: A — KOHTpOJIb; B — TKaHb, TpaHCILIaH-
trposanHas rocie 1 cyrok I'’X 8 @Ch; C—TkaHb, TpaHCIIIaH-
TtupoBanHas nocie 1 cyrox ['X B MCP; 1 —-mpumopaunans-
HBI Qosukyn; 2 — npeaHTpalbHBIA QONIUKYNI; 3 —
aHTpaJIbHBIN (OIITHNKYI; 4 — )KeNToe Telo; 5 — Kucra; 6 —
M0YKa; 7 — TpaHCIUIAHTAT.

Fig. 5. Transplant of neonatal ovary tissue (30 days after
transplantation), staining with hematoxylin-eosine: A —
control; B — tissue transplanted after 1 day of HS in PBS;
C —tissue transplanted after 1 day of HS in MCS; 1 —primor-
dial follicle; 2 — preantral follicle; 3 — antral follicle; 4 —
yellow body; 5 — cyst; 6 — kidney; 7 — transplant.
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pocT oonnTa 1 Mpoaudepans IUTOMIA3MaTHIECKIX
KOMITOHEHTOB OOOMX THIIOB KJIETOK [ 12, 22]. D1r niepe-
CTPOHKH B CTPYKTYpe (DOJUTMKYIIOB OKA3bIBAIOT 3HAYH-
TeNbHOE BIMSAHUE HA CTETeHb X fedopmanyu npu ['X
B cpe/ax pa3InYHOr0 KOMIIO3UIIMOHHOTO cocTaBsa [9].
[Ipu yBennueHnu cpokoB I'X oTMeuaroTcs KaueCTBEH-
HbI€ OTJMYUS IUHAMUKH H3MEHEHHS MOpdonoruu
OBapHaJIbHOM TKaHU (CM. pHC. 4) B 3aBUCUMOCTH OT
cocrasa cpensl [ X, KoTopbie MposIBUIINCE B 00pa3oBa-
HUY JIeTeHepaTHBHBIX PoinKynoB Tuma 1 u 2. Tak, ko
2-m cytkam ['X B ®Cb no 70% Bcex ¢ommmkynos
TpaHc(HOPMUPOBAITUCH B JIeTeHEPATUBHBIN THII 2, TOT/A
kak B MCP 110 8,5%. XapakrepHoii MOp(hoiI0TniecKoit
0COOEHHOCTBIO JIeTeHEPATHBHBIX (POJUTUKYJIOB THIIA 2
SIBIIAIOTCSA HAapYIIEHHUs KOHTAKTOB MEXy OOLMTOM H
KJIeTKaMu rpanynessl [7, 15]. U3Bectro [7, 16], uto
IpaHyJe3HbIe KJIETKHA BHOCST 3HAYUTEIbHBIN BKIaJ B
MeTabOoIMYEeCKIE TPOLIECCHl OOLIUTA, IIO3TOMY KOHTAKT
MEXIy KJIETKaMU TpaHyle3bl U OOLIUTOM SIBISETCA
OJTHUM U3 OCHOBHBIX (PaKTOPOB, ONPEAEIISIFOIINX POCT
u pazsutue ¢poinkyna. B padore R.Cortvrindt u co-
aBT. [8] ycTaHOBIIEHO, YTO IPH HAPYIIEHNH KOHTAKTOB
MEX]Ty OOIIUTOM U KJIETKAMH TPaHyJe3bl (POILTUKYIIEI
MpeTepneBarT HeoOpaTHMbIe U3MEHEHUS M ITUM,
OYEBHJIHO, OOYCIIOBIICHO OTCYTCTBUE PACTYIIHX (OJI-
JIUKYJIOB W JKENTHIX TeJ B TPaHCIJIAHTaTaX HEOHa-
TaJbHOM OBapUaIbHOM TKAHU Y )KUBOTHBIX IPYIIIEI 2.

VYka3aHHBIE OTJIMYUS B Xapakrepe Mopdoioru-
YeCKuX TpaHc(opManrii HeOHaTaIbHON OBapHaIbHOM
TKaHH B niponiecce [ "X nposBUINCE B pa3NuIHON 1UHA-
MUKe ee (OJUIMKYIOreHe3a Mociie reTepOTONNYECKOM
TpaHCIIaHTalMK. Tak, He BBIABIECHBI JOCTOBEpPHBIE
OTIINYHS B MOP(OIOTUIECKON CTPYKTYpE TPaHCIIaH-
TaTOB CBEXKEBBI/ICTIEHHOW HEOHATAIIbHON OBapUAIIbHOM
TKaHU ¥ TKaHH nocie ogaux cyTok I'X B MCP. Otor
(hakT, IO BCEH BUIMMOCTH, MOKHO OOBSICHUTH TEM,
YTO MAHHUTOJ YMEHBIIAET HIIEMUYECKUI OTEK TKaHH,
BosHuKatouwii mpu I'X. CornacHo nanasM N. Sagsoz
[21] nmeMuyeckue MOBpeXAEHUS Mpu penepdy3nn
OBAapUAJIIbHON TKaHW 3HAYUTEIBHO CHMIKAIOTCH, a
HMMEHHO Ha0JIoaeTcsl J0CTOBEPHOE yMEHbILEHHE 00-
pa3oBaHusA NPOLYKTOB MEPEKUCHOIO OKHUCIEHHUS B
SIMYHUKaX nociue BeeaeHus 20%-ro pacTBopa MaHHH-
TOJIa B KPOBOTOK OpraHa. B TpaHcruiaHTaTax HeoHa-
TalnbHON oBapuaibHOHN TkaHu nocie I'X B ®Ch nHa-
OJTFOIaJTMCH OIMHOYHBIE PA3BUBAIONIHECS (POJITHKYJIBL.
OueBHUIIHO, PTO MOKHO OOBSACHHUTH HEOOPATHMBIMH
HapyUICHUSIMH CTPYKTYpBI QoutukynoB mpu ['X B
OCBb, cBsI3aHHBIMYU C HAPYIIEHUSIMHU TPOHUIIAEMOCTH
MeMOpaHBI KaK OOITUTA, TAK M KJIETOK TpaHyiie3sl. Ha
KYJIBTYp€e TPaHyJIe3HBIX KJIETOK ITOKa3aHO, YTO JIEKT-
podurznoIornuecKue CBOMCTBA KIIETOK OBAPHAIbHOM
TKaHU OIPEIEISAIOTCS MOJEKYJIAPHONU CTPYKTypoi
TaKMX HOHHBIX KaHaoB, kak K', Ca?" u Cl-[16, 18],
KOTOPBIE B CBOIO OUEPEb HAPABIEHHO PETYIHPYIOT-
Cs CTepOUJIHBIMU ropMoHamHu. CiegoBaTenbHO,
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The analysis of presented experimental data showed
that the change in morphological structure of neonatal
ovarian tissue during HS and its further functioning
depended on incubation medium composition. Thus, if
using PBS as a medium for HS the development of
destructive changes in neonatal ovarian tissue was
more expressed comparing to the storage in MCS. Af-
ter one day of HS in PBS the deformations of oocytes
and damages of tight junctions between granulosa cells
in preantral follicles were present, whereas during HS
in MCS the changes in the structure of preantral follicles
were less expressed. Primordial follicles preserved
their integrity during storage both in PBS and MCS.
Obviously, this is due to the fact that primordial follicles
are ‘silent’ (i. e. functionally inactive) and less sensitive
to changes of environment such as temperature and
ionic composition. Folliculogenesis is accompanied by
growth of oocytes, proliferation of granulosa cells as
well as of cytoplasmic components of both cell types
[12, 22]. These rearrangements in follicular structure
have a significant effect on their deformation rate during
HS in media of different composition [9]. After prolon-
gation of HS we observed qualitative differences bet-
ween morphological changes in ovarian tissue depen-
ding on HS medium composition (see Fig. 4), manifes-
ted in formation of degenerative follicles of types 1
and 2. For example, to the 2" day of HS in PBS up to
70% of all follicles transformed into a degenerative
type 2 cells, while in MCS did only 8.5%. A characte-
ristic morphological feature of degenerative follicles
of type 2 is failure in contact between oocyte and
granulosa cells [7, 15]. Itis known [7, 16], that granu-
losa cells contribute significantly to metabolic processes
of oocyte, so the contact between oocyte and granulosa
cells is one of main factors determining the growth
and development of follicle. R. Cortvrindt et al. estab-
lished [8] that after interruption of contact between
oocyte and granulosa cells the follicles underwent irre-
versible changes, and due to this, there was obviously
no signs of growing follicles and yellow bodies in neo-
natal ovarian tissue transplants in group 2 samples.

Mentioned differences in morphological transforma-
tions of neonatal ovarian tissue during HS were mani-
fested in various dynamics of its folliculogenesis after
heterotopic transplantation. Thus, no significant diffe-
rences between morphological structure of transplants
of freshly-isolated neonatal ovarian tissue and tissue
after one day of HS in MCS were revealed. This may
be likely explained by the fact that mannitol reduces
an ischemic tissue edema occurring during HS. Accor-
ding to N. Sagsoz [21] ischemic damages during reper-
fusion of ovarian tissue are significantly reduced, viz.
there is significant reduction in formation of peroxidation
products in ovaries after introduction of 20% mannitol
into organ blood flow. In transplants of neonatal ovarian
tissue after HS in PBS only single developing follicles
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MOXHO MPENOJIOKUTh, 4To nociie I'X oBapuanbHOR
tkaHu B @CB HapyiieHue nporiiecca QOIIMKyI0reHe3a
B TPAHCIIJIAHTATAX CBA3aHO C IOBPEKIEHUEM HOHHBIX
KaHaJIOB, N3MEHEHHUEM NPOHULAEMOCTH MEMOpaHBbI,
TpaHcopmanueil CTpyKTypbl KJIETOK IpaHyjlIe3bl U
HapyIIEHHEM UX TOPMOHOIIPOIYLUPYIOLIEeH QyHKIUH.

BbiBOADI

Takum o6pazom, THHAMUKA HEOOPATUMBIX MOP-
(hoornvecKkux N3MEHEHHM Ha HadaabHBIX Tarmax [ X
(1-em 2-e cyTK™M), T. €. QOIITUKYIIOB B IETCHEPATHBHYIO
(hopmy Tuma 2, HaOMOAAETCA Yallle IPY HCIIO0Ib30Ba-
uun OCb, uem MCP. [Ipu xpanennn 8 MCP otmeuen
BBICOKHUH ypoBeHb (88%) coxpaHeHst MOp(HOJIOrHyec-
K{ HOPMaJIbHBIX (DOJUTUKYJIOB, & BBISIBIICHHbIE H3MEHE-
HUSI MOP(OJIOrUUECKOH CTPYKTYPHI (DOIITHKYIIOB HOCH-
7u oOpaTtuMBIi XxapakTep. [IpenMyIecTBo nConb30-
BaHusA MCP skcriepuMeHTanbHO MOATBEPKIEHO MOP-
(hoNOrHUECKON CTPYKTYpOH TPaHCIIIAHTATOB HEOHA-
TaJbHOW OBapHaJIbHOM TKaHM mocie 1-x cytok I'X
B MCP, xoTopasi cpaBHHMA C TAKOBOM ITPH TPAHCIIJIAH-
TaIlUH CBEKEBBIEIICHHON TKaHH.

Jlutepatypa
. Kipowka B.B., TuweHko FO.0., boHdapeHko T.[1. EHOokpuHHaA
dyHKLUIA Ta MOPEONOriYHUI PO3BUTOK HEOHATaNbHO| OBapianb-
HOi TKaHWHW NpW anoTpaHcnnaHTauii cTaTteBo3pinMm TBapu-
Ham 3 eKCrnepvMeHTanbHO [BOXCTOPOHHLOK OBApPiOEKTO-
mieto // EHgokpuHonorisa — 2011. — T. 16, Ne2. — C. 169-177.

2. Jlunnu P. MNaTorncronornyeckas TexHuka M npakTuyeckas
rmctoxumms — M., 1969. — 645 c.

3. Yuknu Bb. OnekTpoHHast MMKPOCKONUSA A5 HaumHaowmx — M.:
Mwup, 1975. — 324 c.

4. Abir R., Biron-Shental T., Orvilto R. et al. Transplantation of
frozen-thawed late-gestation-age human fetal ovaries into
immunodeficient mice // Fertility and Sterility. — 2009. —Vol. 92,
Ne2. — P. 770-777.

5. Andrade E.R., Amorim C.A., Matos M.H.T. et al. Evaluation of
saline and coconut water solutions in the preservation of sheep
preantral follicles in situ // Small Rum. Res. — 2002. — Vol. 43,
Ne3. — P. 235-243.

6. Carvalho F.C.A., Lucci C.M., Silva J.R.V. et al. Effect of Braun—
Collins and saline solutions at different temperatures and
incubations times on the quality of goat preantral follicles
preserved in situ // Anim. Reprod. Sci. — 2000. — Vol. 66, Ne3. —
P. 195-208.

7. Canipari R. Oocyte-granulosa cell interactions // Hum. Reprod.
Update. — 2000. — Vol. 6, Ne3. — P. 279-289.

8. Cortvrindt R., Smitz J., Van Steirteghem A.C. A morphological
and functional study of the effect of slow freezing followed
by complete in—vitro maturation of primary mouse ovarian follic-
les // Hum. Reprod. — 1996. — Vol. 11, Ne12. — P. 2648-2655.

9. Ferreira M.A.L., Brasil A.F., Silva J.R.V., Andrad B.M. Effects
of storage time and temperature on atresia of goat ovarian
preantral follicles held in M199, with or without indole-3-acetic
acid supplementation // Theriogenology. — 2001. Vol. 55, Ne8. —
P. 1607-1617.

10.Gook D.A., McCully B.A., Edgar D.H., McBain J.C. Develop-
ment of antral follicles in human cryopreserved ovarian tissue
following xenografting / Hum. Reprod. — 2001. — Vol. 16, Ne3. —
P. 417-422.

-

KpuoGMOROr M

T.22,2012, Ne1

were observed. This can be obviously explained by ir-
reversible damages of morphological structure of follic-
les after HS in PBS associated with violated membrane
permeability both in oocyte and granulosa cells. It was
shown in cultured granulosa cells that electrophy-
siological properties of ovarian tissue cells depend on
molecular structure of K*, Ca?>" and CI~ ion channels
[16, 18], which in their turn are specifically regulated
by steroid hormones. Therefore, we can suggest that
after HS of ovarian tissue in PBS the folliculogenesis
failure in transplants was associated with impairment
ion channel function, changes in membrane perme-
ability, transformation of granulosa cell structure and
disruption of hormone-producing function.

Conclusions

Thus, dynamics of irreversible morphological trans-
formations at initial stages of HS (the 1**and 2™ day),
i. e. of follicles into type 2 degenerative form were
observed more often in the case of using PBS than
MCS. Storage in MCS allowed to preserve high
amount (88%) of follicles with normal structure, and
found changes of follicular morphological structure
were reversible. Advantage of MCS using was expe-
rimentally confirmed by morphological structure of
transplants of neonatal ovarian tissue stored one day
in MCS, which similar to the struture of freshly-isolated
tissue.
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