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Wzyuanu ckopocTh MopdoreHe3a HAaTUBHBIMH M KPHOKOHCEPBHUPOBAHHBIMU SMOpHOHAMHM 4esioBeka. [loka3aHo, 4To mocie

KPHOKOHCEPBUPOBAHHS YCKOPSIIOTCS TEMIIbI JPOOJICHHUS, YTO BBIpAXKaeTCs B paHHEeM (OPMUPOBAaHHU OJIACTOLUCTHI M yBEIMYCHUH

o011ero konuyectsa 6macroMepoB. PaKTOPbl KPHOKOHCEPBUPOBAHHS OKA3bIBAIOT BIUSHHE HA CIIOCOOHOCTD OJIACTOIMCTHI K BHIXOAY U3

zona pellucida, 4to TpeOyeT NpoBeIeHHS BCIOMOTIaTeIbHOTO “BBUTYIIIICHUS .
Kniwouegvie cnosa: xprnokoHCepBUPOBAHKE, IMOPUOHEI YEI0BEKa, MOP(OreHes.

Bupuanu mBuakicte MopdoreHe3y HaTHBHHMHU 1 KPiOKOHCEPBOBAaHHUMHU eMOpioHamu moamHu. [lokazaHo, mo micis
KpIOKOHCEPBYBaHHS BiJI0OYBa€ThCsI MPUCKOPCHHS TEMITIB IPOOJICHHS, 1[0 BHPAXKAETHCSA B paHHbOMY (GopMyBaHHI OIacTOLHCTH i
30LIBIIEHHI 3arallbHOI KUTBKOCTI O1acToMepiB. @akTOpH KpioKOHCEPBYBAaHHS BILTMBAIOTH Ha 31aTHICTH OTACTOLUCTHU 0 BUXOAY 3 ZONa
pellucida, mo BuMarae mpoBeACHHS MPOIETypH JONOMIXXHOTO “BUITYIUICHHS .

Knrouoei cnosa: kxpiokoHCEpBYBaHHS, eMOPIOHH JIIOMUHH, MOp(dOTeHE3.

There was studied the morphogenesis rate by both native and cryopreserved human embryos. Cleavage rate after cryopreservation
was shown to accelerate, that manifested in an early blastocyst formation and increase of total blastomere amount. Cryopreservation
factors were shown to influence the blastocyst capability of leaving zona pellucida, that requires the procedure of assisted

hatching to be performed.

Key-words: cryopreservation, human embryos, morphogenesis.

JonrocpodHoe xpaHeHHE dYMOPHUOHOB YEIOBEKa
MIPY HU3KHUX TeMIIepaTypax sSBIseTCs MePCIeKTUBHBIM
HaTpaBJICHUEM UX JNAIbHEHIIEro UCTIONb30BaHUs BO
BCIIOMOTATEJbHBIX PEMPOAYKTHUBHBIX TEXHOIOTUSX.

[Tocne otorpeBa HeoOXOANMA TILATENbHAS OLIEHKA
MOpP(OIOTHYECKUX MapaMeTPOB SMOPHOHOB: YUH-
TBHIBAIOT KOJUYECTBO OJacTOMEpOB, UX (opMmYy,
pa3Mepsl, pacroioKeHHe U CTeNeHb (pparMeHTanuu
uuToruia3Mel. [loBpexxaeHus, BcTpevaronuecs nocie
KPHOKOHCEPBUPOBAHUS, KaK PABUIIO, MEXaHHUYECKOI
WA OCMOTHYECKOW MTPUPOJBL: ie(hopMaIliK ¥ pa3phiB
zona pellucida, nu3uc 61acTomepos, BEIXOX pparMeH-
TOB LUTOIJIa3MbI B IEPUBUTEIUINHOBOE MIPOCTPAHCTBO
[14]. OObexTHUBHBIM KpuTepueM MophopyHKIH-
OHAJLHOM IENOCTHOCTU JAEKOHCEPBUPOBAHHBIX
SMOPHOHOB SIBJISIETCS CIIOCOOHOCTH K BO30OHOBJICHHIO
MHTO3a C JaJbHEHIIMM ApoOIeHueM in vitro 1o
ctaguu OmacTomucTsl [3].

[lepBrie nenenusi IMOPUOHOB YEINOBEKA UMEIOT
pan cuenuduueckux oCOOEHHOCTEH, B YaCTHOCTH,
OTHOCHUTENIFHO MEIJICHHBIH TeMIl, aCHHXPOHHOCTb,
HaJIM4Yue KOMIIAKTH3AIUH, ITPU KOTOPOH MEXKIY
KJIeTKaMiu 3MOpHOHA yCTaHABIHMBACTCS CHCTEMa
HIETIEBBIX KOHTAKTOB. DTOT MPOIECC 3aKaHYNBACTCSI

Long-term storage of human embryos at low
temperatures is known to be a perspective trend for
their further use in assisted reproduction technologies

After thawing we need a thorough evaluation of
morphological parameters of embryos: we take into
account the number of blastomeres, their shape, sizes,
location and cytoplasm fragmentation degree.
Damages occurred after cryopreservation are mostly
of mechanical either osmotic origin: zona pellucida
deformations and break, blastomere lysis, cytoplasm
fragments release into perivitelline space [14].
Capability of renewing mitosis with further in vitro
cleavage up to the stage of blastocyst is known to be
an o bjective criterion of morphofunctional integrity
of frozen-thawed embryos [3].

Primary cleavages of human embryos possess a
number of specific peculiarities, in particular, a relatively
slow rate, asynchronicity, compactness when among
the embryo cells it is established the system of slot
contacts. This process finishes with blastocyst
formation (final stage of early embryonic development)
capable of existing in vitro and possessing the primary
differentiation on a distinctly manifested inner cell mass
and trophectoderm [1].
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(dopmupoBaHHeM OJIACTOLUCTHI (TMOCIEAHAS CTAAUS
paHHero 3MOpPHOHANBHOTO Pa3BUTHS), CIIOCOOHOM
CyLIECTBOBATh in Vitro W oOmajarouield mepBou
i dhepeHINpPOBKON Ha YETKO BHIPAKEHHYIO BHY TPEH-
HIOIO KJIETOYHYIO Maccy U Tpodakroaepmy [1].

[To ganneM [4] yacToTa popmupoBanms 61aCTO-
LMCTHI HATUBHBIMH dSMOproHamu cocTtasiisieT 30-40%.
CeenmeHus o 4acToTe 00Opa3oBaHUS OJACTOIHMCT
JNEKOHCEPBUPOBAHHBIMU 3MOPUOHAMH YeJIOBEKa
SAMHUYHBI, TTOCKOJIBKY dMOPHOHBI, KaK MpPaBUIIO,
MEPeHOCAT IMO0 Ccpasy Mocie OTTauBaHus, MO0 HocTe
MX KPaTKOCPOUYHOTO KyIbTUBUpOBaHus [5]. JlaHHbIE O
(hopMHPOBaHHUHN 3aMOPOKEHHO-OTTasHHBIMHA SMOPHO-
HaM{ Pa3jJWYHBIX THIOB OJacTOLMCT U oOUIeM
KOJIn4ecTBEe 0JIaCTOMEPOB B TaKUX 3MOpHOHAX
OTCYTCTBYIOT.

Lenp mcciaenoBaHus — ONpeEJIeICHUE BBIKH-
BaeMOCTH 3MOPHOHOB YeJIOBEKa MOCIIe KPUOKOHCEP-
BUPOBAHMS, U3yUEHHE CKOPOCTH MopdoreHe3a u
COTIOCTaBJIEHNE KOJMYEeCTBa OJACTOMEpPOB B DKBU-
BaJICHTHBIX CTATUAX (POPMUPOBAHUS OJIACTOIMCTEHI
HATUBHBIMU U JICKOHCEPBUPOBAHHBIMU SMOPHOHAMHU.

Matepnaabl 1 meToAbI

OMOpHOHBI OBITM MOJTYYEHbI B LUKIAX JCUCHUS
OecIuionusi METOAOM SKCTPAKOPIIOPATBHOTO OIIJIO0-
tBOopenus (OKO) nnceMunanueit in vitro acnupupo-
BaHHBIX OOLIUTOB MAIIMEHTKU CIIEPMHUSIMH MYKa.

Wunykuuio cynepoByIsIAd, aCIHPAIIUIO OOIIUTOB,
MOJITOTOBKY CIIEPMHUEB K OTLIOAOTBOPEHUIO, KYJIBTH-
BUPOBAaHUE TaMET W MOPUOHOB MPOBOJUIU 1O
crannaptHoi TexHonoruu DKO [2].

OMOpPHOHBI, KOTOPBIE KYJIBTUBUPOBAIH in Vitro B
tedenue 120 4, ObUIM pa3eneHsl Ha BE IPyNIbL: 1 —
KOHTpOJBbHAs, 2 — uccaenyemas. I[lokazarens
(hopMupoBaHus OJACTOLUCT PACCUUTHIBAIIM KaK OTHO-
LIeHHe SMOPHOHOB, CPOPMUPOBABILUX OJIACTOLHCTEI,
K 00IeMy KOJUYECTBY SMOPHOHOB, MOMYyYEHHBIX B
JaHHOM TpyTIIE .

3amMopaXxMBaHUE-OTTANBAHWE MPOBOJHUIN IO
merony Lassalle ¢ Mmogudukarueii [8]. DMOpHOHBI
oxJIaXKaaIu co ckopoctho 2°C/mun ot 22 a0 5,5°C.
ITocne “cuamara” OXJIaXKIACHUE BEIH CO CKOPOCTHIO
0,3°C/mun go —35°C. 3aTeM COJOMHUHKH IOTPYKaln
B JKMJIKMH a30T.

OTtTrauBanue >MOPUOHOB MPOUCXOAMIO OBICTPO
HHKYOUpOBaHUEM COJIOMUHOK IPU KOMHATHOM
temnepatype B Teuenue 30c. Ilociae oTorpesa
SMOpHUOHBI MEPEHOCUIIN B Cpelbl ¢ yObIBaroue
KOHLEHTPALUEH pacTBOPOB KPHOIPOTEKTOPOB.

Mopddonornueckyro oueHKYy 3MOPHOHOB MPOBO-
JIWITA 9epe3 Jac Mociie IeKOHCEPBUPOBAHUS U Yepes
120 g xyneTuBUpOBaHms B cpeae [ VF-medium (Medi-
Cult, laans) mukpockomupoBanreM (Olympus [X-60,
x400).
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According to the data [4] the rate of blastocyst
formation by native embryos makes 30-40%. The data
on the rate of blastocyst formation by frozen-thawed
human embryos are not numerous, for the embryos
are transferred as a rule either immediately after
thawing or following their short-term culturing [5]. No
data are available on forming various blastocyst types
by frozen-thawed embryos, and neither on the total
blastomere number in such embryos.

Present study was aimed to determining the human
embryo viability following the cryopreservation,
studying the rate of morphogenesis and comparing the
blastomeres number in equivalent blastocyst formation
steps by native and frozen-thawed embryos.

Materials and methods

Embryos were obtained during treatment cycles
using of infertility IVF by in vitro insemination of the
patient’s aspirated oocytes by husband’s sperm.

Superovulation induction, oocytes aspiration, sperm
preparing for fertilization and gametes and embryo
culturing were done according to the standard IVF
protocol [2].

Embryos which were in vitro cultured for 120 hours
were divided into 2 groups: control group 1, group under
study 2. Blastocyst formation index was calculated on
the number of embryos obtained in this group.

Freeze-thawing was accomplished according to the
modified Lassalle method [8]. Embryos were cooled
from 22 to 5.5°C with the rate of 2°C/min. Following
seeding the cooling was performed with the rate of
0.3°C/min down to —35°C, followed by immersing the
straws into liquid nitrogen.

Embryo thawing was done in a quick mode by a
30-sec straws incubation at room temperature. After
thawing the embryos were transferred into media with
the decreasing concentration of cryoprotectant
solutions.

Embryos were morphologically estimated with
microscope (Olympus IX-60, x400), in 1 hour after
thawing and in 120 hours of culturing in IVF medium
(Medi-Cult, Denmark).

Blastocysts were classified according to Gardner
[10]: early compacted embryo with the start of
cavitation; cavited blastocele occupies less than a half
of embryo size; expanded blastocele occupies more
than a half of embryo size with clearly seen
trophectoderm and inner cell mass; blastocyst in the
stage of hatching: thinning and break of zona
pellucida, while trophectoderm leaves the membrane.

Fixed blastocysts were prepared according to
Tarkovsky method [13]. Blastomere number was
calculated while there was counted the level of nuclei
basophility, presence of nucleoli and amount of pyknotic
cells.

PROBLEMS
OF CRYOBILOGY
Vol. 15, 2005, N21



Bracrouuncts kiaccuduuuposanu o Gardner [10]:
paHHss — KOMIIAKTU3UPOBAHHBIM SMOPHOH C HAYAJIOM
KaBHUTAI[UH; KABUTHPOBAaHHAs — 01aCTOIEIh 3aHUMAET
MEHEee MOJOBHHBI 00beMa 3MOPUOHA; IKCIIAH]U-
poBaHHas — OJacToIENb 3aHUMAaeT 00Jiee MOJIOBUHBI
o0beMa 3MOpHOHA C XOPOIIO BBIPAXKEHHOH Tpodo-
9KTOJIEPMONA U BHYTPEHHEW KJIETOYHOW MacCou;
0JracToIMCTa B CTAIUN “BBUIYIUICHUS — UCTOHUYCHHE
" pa3peIB zona pellucida, npum KOTOPHIX Tpodo-
9KTOJEpPMa BBIXOTUT U3 OOOJIOUKH.

®OuKCUPOBaHHBIE MPETapaThl OJIACTOIUCT TOTOBIITH
o merony Tapkosckoro [13]. [TogcuuTeiBanu Koau-
YEeCTBO OJIACTOMEPOB, MTPU STOM yYUUTHIBAIIU CTEIICHb
0a30()UIBLHOCTH slIep, HAUYHUE SAPBIIICK U KOJIHU-
YECTBO MUKHOTHYECKUX KIICTOK.

CTaTuCTUYECKHI aHaln3 MONYYCHHBIX Pe3yiib-
TaTOB MMPOBONIIH C UCTIONH30BAHNEM KOMITBIOTEPHOMN
nporpamMmbl Exel n3 makera mporpamm Microsoft
Office 2000. JJocTOBEpHOCTH pa3IUIUil OTIPEISIISITH
¢ moMmomnibio kputepreB CThIONEHTA.

Pe3yAbTatbl M 00Cy)XAeHHe

Bcero 66110 acnupuposaso 334 ooruTa B KOHTPOJIb-
HOi1 rpynrie u 342 oouTa B UCCIIEAYEMOM TpyIIIie, 4To
coctaBwio 11,5+0,8 u 12,7+0,8 00LIMTOB HA AITUEHTKY
cootBeTcTBeHHO. OrutonorBopuiock 272 (81,4%) u
292 (85,4%) oounTa. 13 156 5SMOpHOHOB KOHTPOJIBHOM
rpynist 78 (50,0%) nocTuriu ctaauu OIacTOLHCTHI.

ITocne mexoncepBupoBaHus 163 >MOPHOHOB
ncciexyemor rpynmsl 16 (9,8%) nmusupoBanu mos-
HOCTHIO, B 21 (12,9 %) coxpanunocs meHee 50%, B
ocTaibHBIX 9MOproHax (77,3%) ObuI UHTAKTHBIMHU
6onee 50% Omacromepos. Ilocie KymbTUBUPOBaHUS
craauu Onacrouucthl gocturau 24 (16,3%), uro
JIOCTOBEPHO HUXKE, YeM B KOHTPOJLHOU Tpymme
(p<0,01). IIpuuem npu 100%-# coxpaHHOCTH
0JIaCTOMEPOB BBIXO 0JIACTOLUCT OBUT HAUOOIBITUM
(53,3%), 94TO0 CONMOCTaBMMO C KOJIMYECTBOM OJIACTO-
LUCT, COPMUPOBAHHBIX HATHBHBIMU AIMOPHOHAMH.

KonndgecTBo OiracToMepoB B SKBHBaJIEHTHBIX
CTaIuAX Pa3BUTHS HATUBHBIX W KPHUOKOHCEPBHUPO-
BaHHBIX AMOPHOHOB depe3 120 4 KyJTbTUBHPOBAHUS
TIpeACTaBICHO B TabOIHIIE.

Kak BumHO M3 TaOmUIBI, 4acTOTa JAOCTHIKECHUS
CTaany BhIMEAmeH U3 000JI0UKH OIaCTOIMCTHI s
HATUBHBIX YMOPUOHOB JIOCTOBEPHO BEHIIIE, YEM IS
KPUOKOHCEPBUPOBAHHBIX. B TO ke BpeMs 3KBU-
BaJCHTHBIC CTAJMU PA3BHUTHUS XapaKTCPHU3YIOTCs
pPa3HBIM KOJHUYECTBOM OJIacTOMEpOB (PHCYHOK).
JlekoHCEepBHPOBaHHBIC 3MOPHOHBI JEMOHCTPUPYIOT
YCKOPEHHBIC TEMITBI JIPOOJICHHUS 0 CPABHEHUIO C
HATWBHBIM.

W3ydaeMblii HAMH TTOKa3aTelh CO3pEeBaHMS Ojac-
TO-IIUCT B KyJIBTYPE YaCTO HCIONB3YIOT KaK MMPOTHO-
CTHYECKHH TpH ncxone nedednoro mukina 9KO [5].
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Statistical results were processed using Excel
software (Microsoft Office 2000) Statistical signi-
ficance of the differences was determined by Student’s
criterion.

Results and discussion

The total number of 334 oocytes was aspirated in
the control group and 342 ones in the group under study,
that made 11.5%0.8 and 12.7+0.8 oocytes per patient,
respectively. The number of fertilized oocytes made
272 (81.4%) and 292 (85.4%). Blastocyst stage was
reached by 78 (50%) of 156 control group embryos.

After thawing the 163 embryos of the studied group
16 (9.8) of them completely lyzed, 21 (12.9%) embryos
retained less than 50%, in the rest ones (77.3%) more
than 50% blastomeres were intact.

Following culturing the blastocyst stages reached
24 (16.3%), that was significantly lower than in the
control group (p<0.01), while at 100% blastomeres
integrity the number of blastocysts was the highest
(53.3%), which is comparable with the number of
blastocysts formed by native embryos.

The table presents blastocysts number in equivalent
development stages of native and cryopreserved
embryos in 120 hours of culturing.

As the table demonstrates, frequency of reaching
the stage of blastocyst leaving the membrane is
significantly higher than for cryopreserved ones, whilst
diverse blastomere number is peculiar for equivalent
development stages (Figure).

Frozen-thawed embryos demonstrate the acce-
lerated cleavage rates comparing to native ones.

Studied index for blastocyst maturation in culture
is often used as prognostic one at the end of IFV
treatment cycle [5].

To analyze the blastocyst cleavage rate by native
and frozen-thawed embryos in vitro up to blastocyst
stage there has been carried out a considerable pro-
found research.

The data are contradictory however. Some authors
consider the number of embryos capable of developing
up to the blastocyst stage following freeze-thawing
decreases twice if compared with native control [6].
Other researchers noticed that cryopreservation
showed no effect on blastocyst rate formation [16].
This index is to depends rather on culturing conditions:
nutritive media composition and presence of co-
culturing systems [9].

Rate of blastocyst formation is influenced by
blastomere integrity following freeze-thawing. Thus at
100% blastomere integrity the rate of blastocyst
formation makes more than 40%, while the damage
of 50% of cells causes the value reduction down to 20%.

The question of fragmentation influence on blasto-
cyst formation is presently under active discussion. The
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s aHanmu3a 4acToThl APOO-
JICHUsI HATUBHBIMH U ICKOHCEPBU-
POBaHHBIMU SMOPUOHAMH X1 Vitro
0 cTaguu OJIaCTOLMCTHI MPO-
BEJICHO MHOI'0 MCCIIEJOBAHUM.
OmHako cOOOIIEHUsT HOCST MPO-
TUBOpEUYUBHIN xapakrep. OxHuN
aBTOPBHI CUUTAIOT, YTO KOIHYECT-
BO SMOPHOHOB, CITOCOOHBIX Pa3BH-
THCSA OO0 CTaAuU OIACTOLMCTHI
I0CJIE IEKOHCEPBUPOBAHUS, CHH-
KaeTcs B JBa pas3a IO CpaB-
HEHHIO C HATHBHBIM KOHTPOJIEM
[6]. Apyrue OoTMEYaroT, 4TO
KPHOKOHCEPBHPOBaHHE HE BIUACT
Ha yacToty popmupoBaHus Onac-
toruct [16]. DTOT MOKa3aTeNh
3aBHCHT, CKOpEE BCETO, OT YCJIO-

Yacrora (opMUPOBaHUS PA3INIHBIX TUIIOB OJIACTOLMCT U 001Iee KOJMYECTBO
0J1aCTOMEPOB B HATUBHBIX M AEKOHCEPBUPOBAHHBIX IMOPHOHAX YeJIOBEKa

Rate of various types of blastocyst formation and total number of blastomeres

in native and frozen-thawed human embryos

Tunel 6AACTOIUCT

KoamuecTBO GAaCTOMEPOB B
3MOpuoHax M=*m
Number of blastomeres in
embryos M=m

KoangecTBO 3MOPHOHOB
abe. (%)
Number of embryos, abs. number (%)

Blastocysttypes
HaTHBHEIX 3aMOPO’KEeHHO — HaTHBHbIX 3aMOpO’KEHHO —
Native OTTassHHBIX Native OTTAaAHHBIX
Frozen — thawed Frozen —thawed
Pannsis 15 (19,2) 8 (33,3) 54%2,5° 63,121
Early
KaButupoBaHHas .
Cavitated 6 (7,7) 6 (25) 65,4+2,1 82,2%+3,6
OKCIaHAUPOBAHHAs 12 (15,4) 8 (33,3) 76+3,8" 96,6%1,7
Expanded
B crapum
"BBIAYTIACHUS" . .
Stage of "hatching” 45 (57,7) 2(8,3) 87+2,6 125,5%+4,5

BUH KyJbTUBHPOBAHUS: COCTaBa
MUTATEIBHBIX CPEN W HaATIUIHS
CHUCTEM COKYJILTHBUPOBaHMUS [9].
Ha gacroty o6pa3zoBanus Gmac-
TOLHUCT OKA3bIBACT BIUSHUE CO-
XPaHHOCTH OJIACTOMEPOB IOCIIE JEKOHCEPBUPOBAHNS.
Tak, npu 100%-ii coXpaHHOCTH 0JTACTOMEPOB YacTOTA
(hopmupoBanust 6macTorcT coctasisier oonee 40%,
npu noBpexaeHnu 50% KJIEeTOK 3TOT MOKa3aTelb CHU-
xaetca 10 20%.

AKTHBHO JUCKYTHPYETCS BOIIPOC BIUSHUS (hpar-
MEHTalluu Ha GopMupoBaHue OyacTOIUCTHL. OnHU
ABTOPBI CUUTAIOT, YTO (hparMeHTAIHs CYIIECTBEHHO
3aTpynHseT popMupoBaHue OacTouuctsl [17], apyrue
TIOJIATaroT, YTO KJIeTOYHAs (hparMeHTaIHsI He IPUBOIANUT
K HapyIIeHuto ux pa3utus [15]. Eciau pparmenTanms
HE 3aTparuBaeT Ty YacTb OJacCTOMEPOB, B KOTOPOH
JIOKAJIM30BaHbI HanboJee CylecTBEHHBIE ISl Pa3BH-
THsI KOMIIOHCHTHI CHUTHAJIBHBIX MYyTEH (perenTophl
(hakTOpOB pocCTa, PETYIATOPHBIE JOMEHBI aloNTO3-
cnenu@UIeCcKUX OSITKOB), OHA HE SBISACTCS JETATbHON
115 5MOproHa. COOTBETCTBEHHO SMOPHOHEI C pa3iny-
HBIMU THIIAMU MPOCTPAHCTBEHHOW ()parMeHTaluU
HMMEIOT Pa3HbIf NOTEHIMAI Pa3BUTHUS U MOCIEAYIOLIECH
VMILIaHTAIIWH.

Kpowme toro, mpeanonararort, 4To B mpouecce ¢par-
MEHTAIUH 0JacCTOMEpHI TEPSIOT BAXKHYIO COCTaB-
JISFOLTYIO YaCTh IIUTOIUIA3MBI, @ BMECTE C HEH KIIeTOU-
Hble opradoubl, MPHK u Genku [4].

BaxxasiM mokazareneM cCKOpocTH MopdoreHesa
MpeBIMILIAHTAIIMOHHBIX 3MOPHOHOB YelOBEKa
SIBIIICTCS] YETKasT KOPPEISAIHS MEXIY BPEMEHEM HX
KYJIETUBUPOBAHMUS in Vitro W KOJIMYECTBOM OIIacTo-
MepoB. [lokazaHo, 4TO B pe3ynbpTare MOBPEXKIACHUS
OTJENBHBIX OJIACTOMEPOB KOJUYECTBO KIETOK B
paHHel OmactomucTte cHmxkaetcs ¢ 58+3.,4 nnsa
HATUBHBIX SMOpPUOHOB 10 45+3,7 nnsgd neKoH-
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59

IMpumeuanue:* — p<0,1 — Mo cpaBHEHHUIO CO BTOPOIA rPyMIION.
Notes: * —p<0.1 comparing to group 2.

idea of some authors is that the fragmentation is greatly
impeding the blastocyst formation [17], another theory
supposes the cell fragmentation not to trouble their
development [15]. It would not be lethal for an embryo
if the fragmentation does not affect the part of blasto-
meres where the most important for development
signal pathways components are localized (growth
factor receptors, regulatory domains of apoptosis-
specific proteins). Respectively, the embryos with
different types of spatial fragmentation have various
development potential and the one for further implan-
tation.

Also, there is a supposition that during fragmentation
the blastomeres lose a very important cytoplasm
component, and along with it the cellular organoids, as
well as mRNA and proteins [4].

Clear correlation of their in vitro culturing time and
blastomere amount is an important index of morpho-
genesis rate of pre-implantation human embryos. As
a result of certain blastomeres damaging the cells
amount in early blastocyst was shown to decrease from
5813.4 for native embryos down to 45+3.7 for frozen-
thawed ones. Thus the work [11] is of interest where
the 4-cell embryo blastomere was removed and there
was found a correlation of a statistically significant
decrease of cells number in blastocyst in native and
control embryos.

Number of blastocysts is the major criterion for a
vital embryo estimation following freeze-thawing [7].
However cleavage rates and blastocyst formation rate
in 120 hours of culturing are the more reliable viability
criterion.
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Pa3nuuHble CTEmeHH 3pesIocTH OJIACTOLMCT YeI0BEeKa U COOTBETCTBYIOIIEE MM KOIMYECTBO OIaCTOMEPOB: a — PaHHS,
HaTUBHBIN npenapart, yB.400; 6 — obmee xonmuecTBo OGiactomepoB (32), pukcupoBaHHBINH mpenapart, yB.600; B —
SKCIaHIUPOBaHHAsI, HATUBHBIHN mpemnapar, yB.400; T — o0mee konmaecTBo OmactoMepoB (63), pUKCHpOBaHHBIHN MpeTapar,
yB.600; 1 — B cTaauu “BbUIYIUICHHS , HATUBHBIA mnpenapar, yB.400; e — obOuiee komudecTBo Omactomepos (132),
¢uKcrpoBaHHbI penapart, yB. 600.

Different maturation degree of human blastocysts and the corresponding number of blastomeres: a — early, native preparation,
x400; b — total number of blastomeres (32), fixed preparation, X600; ¢ — expanded, native preparation, X400; d — total number
of blastomeres (63), fixed preparation, X600; e — stage of “hatching”, native preparation, x400; f—total number of blastomeres
(132), fixed preparation, x600.

e

CEepPBUPOBAHHBIX. B CBS3M C 3THM NIpeaCTaBISET
uHtepec padora [11] mo ymanenuio Giactomepa
4-KJIETOYHOTO IMOPHOHA M OOHAPYKEHUFO KOPPETSIIA
B JIOCTOBEPHOM CHW)KCHHU KOJIHMYECTBA KJICTOK B
0J1aCTOIMCTE B HATUBHBIX U KOHTPOJILHBIX SMOPHOHAX.

KonuyecTBo GiacToMepoB SBISETCS OCHOBHBIM
KpPHUTEpUEM JUIsl IPUKU3HEHHOW OLIEHKH YMOPHOHOB

MNPOBJIEMbI
KPUOBMOJIOIUMN
T. 15, 2005, Ne1

Blastocyst’s capability of leaving zona pellucida
is another vital index for blastocyst integrity.

Transparent membrane during fertilization process
has a protective function and promotes blastomeres
compactization. During pre-implantation development
of embryo we observed a thinning of zona pellucida.
It is thrown off prior to or during the implantation due
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[OCJIe 3aMOpaXUBaHUA-0TTanBaHus. OTHAKO TEMITBI
IpoOJIeHHsT U 4acToTa (OPMUPOBAHHUS OIACTOILUCT
yepe3 120 4 KyJapTUBUPOBAaHUS SIBIAIOTCS Ooiee
HaJeXXHBIM KPUTEPHUEM >XHU3HecrmocoOHocTH [7].
JHpyroii BaxHbIi MOKa3aTeb MOJHOLIEHHOCTH OJ1acTO-
LUCTHI — €€ CIIOCOOHOCTD K BEICBOOOXKICHHIO U3 ZONA
pellucida.

[Ipo3paunas oGoyiouka B mpoueccax OIUIOAOT-
BOPEHHS BBIMONHSIET 3aUIUTHYIO (YHKIIHIO, CIIOCO0-
CTBYET KOMIIaKTH3aluu OjacTtoMepoB. Bo Bpems
MIPEIBIMILIAHTAIIMOHHOTO Pa3BUTHS YMOPHOHA HAOITIO-
naeTcs UcToHdeHue zona pellucida. Ona nu6o
cOpacpIiBaeTcsl 10 MM BO BPEMS MMIIJIaAHTAllMU
Oyraromapst JEMCTBUIO CaMOTO 3apO/IBIIIA, JITOO PacT-
BOpsieTCs O[] ISHCTBHEM MAaTOYHOTO CeKpeTa u (ep-
MeHTOB 3apojsima. OgHako 1o 70% OmacTonucT He
BBICBOOOXKIAI0TCA U3 zona pellucida n3-3a mpowc-
XOSAIIUX B HEW MONEKYIAPHBIX U3MeHeHUH. CUnTAaIOT,
4YTO MOJIU(UKAIUS TIHKONPOTEUHOB MPUBOAUT K
HecnocoOHoCTH zona pellucida pacmersIThCs MO
neiicTBueM nutHdeckux (¢epmentoB. Kpome Toro,
KyJIBTHBHPOBAHUE iN Vitro N3-3a OTCYTCTBUS JIUTHYEC-
KX (pepMEHTOB B cpe/ie HHAYIHPYET 3aTBEPACBaHNE
3TOH 000IOYKH.

B pa6ore [12] mokazano, uto 100% KpHuOKOH-
CEPBUPOBAHHBIX JABYXIHEBHBIX SMOPHUOHOB BBIXOISAT
13 000J0YKH TOJBKO MOCJIE BCIOMOIraTeJIbHOTO
“BpurymiieHus”’. B Hamel pabore oTMedeHO, UTO
HaTUBHBIC YMOPUOHKI JIOCTUTAIOT 3TOH CTaIuu B 57,7,
a rocJe KpHoOKOHCcepBHUpoBaHus B 8,3% cirydaes.

BbiBOADI

HartvBHbIE 11 3aMOpPOXEHHO-OTTassHHBIE SMOPHOHBI
YeJloBeKa XapaKTepU3yITCS pa3HOH CKOPOCTHIO
Mopdorenesa. [lociie KPpUOKOHCEPBUPOBAHHUS IM-
OpUOHBI JEMOHCTPUPYIOT YCKOPEHHBIC TEMIIbI
OpoOJIEeHUs, 4TO BhIpaxkaeTcss B paHHeM ¢Gop-
MHPOBAaHUHU OJACTOLMCTHI UM YBEIHMUYCHUH OOIIETO
KOJIMYeCTBa OJIaCTOMEPOB.

@akTOpbl KPUOKOHCEPBUPOBAHHUS OKa3bIBAIOT
BJIMSIHHE HA CIIOCOOHOCTH OJIAaCTOLMCTHI K BHIXOAY M3
zona pellucida, uto Tpebyer mpoBeJEHHS BCIIO-
MOTaTENBHOTO “BBUTYTICHUS .
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to the effect of fetus itself, either is it is dissolved under
the effect of uterus secrete and fetus enzymes.
However up to 70% of blastocysts is not released out
of zona pellucida because of occurred molecular
alterations. Glycoprotein modification is thought to
result in incapability of zona pellucida to dissolve while
influenced by lytic enzymes. Also, an in vitro culturing
induces this membrane solidification because of the
absence of lytic enzymes in the medium.

The paper [12] demonstrates that 100% of cryo-
preserved two-day embryos leave the membrane only
following the auxiliary “hatching”. This work noted na-
tive embryos reached this state in 57.7% of cases and
after cryopreservation in 8.3%.

Conclusions

Native and frozen-thawed human embryos are
known to have different morphogenesis rates. Having
survived cryopreservation the embryos demonstrate
accelerated cleavage rates, manifested in an early
blastocyst formation and increase of total blastomere
number.

Cryopreservation factors affect the blastocyst
capability of leaving zona pellucida, that requires the
necessity of assisted “hatching”.
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