Probl Cryobiol Cryomed 2017; 27(2): 169
https://doi.org/10.15407/cryo27.02.169

KpMOpe3MCTeHTHOCTb 3M6pMOHOB yesqioBeka Ha ctTaanum
MoOpyIbl C abeppaHTHOW KOMNaKTU3auuen
T.A. lOpuyk!, M.IM. MeTpywko'?, B.N. MNMuHsaes'?
"MIHcmumym nipobriem kpuobuoroauu u KpuomeduuyuHsl HAH YkpauHsbi, 2. Xapbkos
2MeduyuHckul yeHmp «BPT-KnuHuUKa pernpodykmugHoU MeduUUHbI», 2. XapbKos

Cryoresistance of Human Embryos at the Morula Stage with Aberrant Compaction
T.A. Yurchuk', M.P. Petrushko'?, V.I. Pinyaev'?
TInstitute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkiv, Ukraine
2Medical Center «ART-Clinic of Reproductive Medicine», Kharkiv, Ukraine

MopdoKkuHEeTHYECKIE XapaKTePUCTUKH JOMMILIAHTA-
LIMOHHBIX SMOPHOHOB UT'PAIOT BAXKHYIO TPOTHOCTHYECKYIO
PoJb B oLieHKe 3(h(HEKTUBHOCTH PUMEHSIEMBIX ITPOTOKOJIOB
KpHOKOHCepBUpoBaHUs. OcoOBIil HHTEpeC MPenCTaBIsIeT
SMOPHOH 4 CYTOK pa3BUTHSI in Vitro (MOpya), MOCKOIbKY
MMEHHO Ha 3TOW CTaJuM OH IONAJaeT B ITOJIOCTh MATKU
in vivo. AGeppaHTHasi KOMITAKTU3aIHs 071aCTOMEPOB MOXKET
MMETh pelIaroee 3HaueHUEe NPH KPHOKOHCEPBUPOBAHUU
SMOpPHOHOB YEJIOBEKA.

Lenpio nanHO# pabOTHI ObLTa OLIEHKA KPHOpE3UC-
TEHTHOCTH SMOPHOHOB YeJIOBEKa Ha CTaAnH MOPYJIbI ¢ abep-
PaHTHOH KOMITaKTH3anuei 01acTOMEpoB.

[Tony4eHHbIe B XO€ acHMpanyy OOLMTHI OTUIOJOTBO-
pSATN METOJOM MHTPALMTOINUIA3MAaTHUECKOTO BBEICHUSA
criepMust. IMOPHOHBI 4-X CYTOK Pa3BUTHS i1 Vitro pa3aessuin
Ha 5 KaTeropui B COOTBETCTBUU C YPOBHEM KOMITAKTU3ALUU
OmacToMepoB: | —MOITHOCTHIO KOMITAKTU3UPOBAHHAS MOPYJIa,;
2—4 — KOMITaKTU3UPOBaHHasl MOpyJa 3aHumaet 75, 50, 25%
o0bemMa 3MOpHOHA COOTBETCTBEHHO; 5 — HEKOMITAKTH3HPO-
BaHHAsl MOpYJIa.

DOMOPHOHBI KPHOKOHCEPBUPOBAIN B BUTPUPHUITHOHHBIX
cpelax Ha OCHOBE CMECH STHIICHIVIMKOJISL, IMMETHIICYIb(OK-
cuja 1 caxapossl Ha Hocutensix «Cryotec» («Cryo-Techy, Sno-
nust). [ocre oTorpeBa OlleHNBAIN BBKUBAEMOCTh, KHHETHKY
pa3BUTHS SMOPHUOHOB in Vitro 1 MOp(HOPYyHKIIMOHATIBHEIE
xapakrepuctuku 6macrouuct [D. Gardner et al., 1999].

BrpxuBaemocTs SMOpHOHOB KaTeropuit 1 u 2 mocine
JTana MHKyOaluu B BATPU(DUKAIIMOHHBIX PACTBOPAX COCTa-
Buna 100%, a kareropuii 3—5 — (87 +7,4), (68 +5,9)u (53 +
6,7)% COOTBETCTBEHHO.

[Mocne BuTprmKannu-oTorpea SMOPHOHOB 3HAUYCHNE
HCCIIelyeMOro TT0Ka3aTessi KaTeropuu | COOTBETCTBOBAJIO
100%, a mms 2-5 — (98 £6,2), (88 £9,9) u (50 £ 5,8) u
(22,2 £ 4,4)% cootBercTBeHHO. Tarke Habmomanu Qpar-
MEHTAIHIO 01aCTOMEPOB, HE BOLIEIINX B KOMITAKTH3AIIHIO,
¢ mocuenytouiell nerpaganneii. CTerneHp KOMITaKTH3anu
6y1acTOMEpOB KOppeJIMpoBaia ¢ MOKa3aTeleM BBIKHU-
BAEMOCTH SMOPHOHOB TIOCJIE BUTPHUPHUKAUU-OTOTPEBA
(r=0,94).Yacrora npobGaeHusi SMOPUOHOB 10 CTaJANHU
0JIaCTOITUCTHI BO BCEX KaTeTOpusix coctaBuna (82,8 + 7,9),
(74,3 £8,2), (53,7+11,7), (32,4+4,9) u (13,8 £2,2)%
COOTBETCTBEHHO.

OMOpPHOHBI YeIoBeKa Ha CTaJUH MOPYIBI C BBICOKOM
CTEIICHBI0 a0EpPAaHTHONW KOMIIAKTU3AIMH WMEIH HHU3KYIO
PE3UCTEHTHOCTH K EHCTBHIO (PaKTOPOB KPHOKOHCEPBUPO-
BaHMs1. Vcronbp30BaHue NPEAIOKEHHBIX KATETOPUI KOMIIaK-
TU3aLMH SMOPHOHOB HA CTAIMX MOPYJIbI B KAUECTBE MPEIUK-
TOpPa MX KPHOPE3UCTEHTHOCTH ITO3BOJIUT pa3paboTaTh HH/IU-
BUyaJIbHBIE MTOJXOMABI /ISl TIOBBIIICHNSI BEDKUBACMOCTH
ocyIe KPHOKOHCEPBUPOBAHHS.
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Morphokinetic characteristics of preimplantation
embryos play an important predictive role in the assessing
of cryopreservation protocol efficiency. Of particular interest
is the embryo to day 4 of development (morula), since at
this stage it enters the uterine cavity in vivo. Aberrant
compaction of blastomeres can be crucial in human embryo
cryopreservation.

The aim of this work was to evaluate the cryoresistance
of human embryos at the morula stage with aberrant
compaction of blastomeres.

The oocytes obtained during aspiration were fertilized
by the method of intracytoplasmic sperm injection. The
embryos to day 4 of development in vitro were divided into
5 categories according to the level of blastomere compac-
tion: 1 — fully compacted morula; 2—4 —a compacted morula
occupies 75, 50, 25% of embryo volume, respectively; 5 —
non-compacted morula.The embryos were cryopreserved
in vitrification media using ethylene glycol, dimethyl
sulfoxide and sucrose mixture in Cryotec carriers (CryoTech,
Japan). After warming, the survival rate of embryos,
developmental kinetics of embryos in vitro, the morpho-
logical and functional characteristics of the blastocysts were
evaluated [D. Gardner et al., 1999].

The survival rate of embryos after incubation stage in
vitrification solutions for categories 1 and 2 was 100%, and
for categories 35 it was (87 + 7.4), (68 £ 5.9) and (53 +
6.7)%, respectively.

After embryo vitrification-warming the studied index
for category 1 was 100%, and for categories 2—-5 it made
(98 £6.2), (88 £9.9), (50 + 5.8) and (22.2 + 4.4)%, res-
pectively. The blastomeres did not compactize, were frag-
mented or even degradated. The compactation degree of
blastomeres correlated with the survival rate of embryos
after vitrification-warming (= 0.94). The cleavage frequency
of embryos to the blastocyst stage was (82.8 £7.9), (74.3 =
+8.2),(53.7£11.7),(32.4+4.9) and (13.8 + 2.2)% for cate-
gories 1-5, respectively.

Human embryos which reached the morula stage with a
high degree of aberrant compaction had a low resistance to
the cryopreservation factors. The use of the proposed
embryo compaction categories at the morula stage as a
predictor of their cryoresistance will enable developing
individual approaches to improve the survival rate after
cryopreservation.
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