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CoBpeMeHHbIE BCIIOMOTATEIbHBIE PENIPOAYKTHBHBIE TEX-
HOJIOTHHN (MHTPALUTOILIA3MaTHIECKasT HHBEKIHS CTIePMHUS
(ICSI), nomMrIaHTaMOHHAs TeHETUYECKas TUarHOCTHKA
(PGD), BcriomorarenbHbIi XaTarHT (AH)) BKITFOUarOT MaHH-
mynasuuu Ha zona pellucida (ZP), HapyImaromux ee 1e-
JIOCTHOCTB. JTO NMPUBOAUT K M3MEHEHHIO CKOPOCTH MPOHHK-
HOBEHHUSI PAaCTBOPEHHBIX B CPEJE BEIIECTB HAa BCEX 3Ta-
ax KPUOKOHCEPBUPBAHUS OOLUTOB U SMOPHOHOB, O YEM
CBHZICTENIBCTBYET MX OCMOTHYECKOE MOBEACHNE (CKOPOCTh U
CTETIeHb JETU/IPaTaIH, BPEMsI PETHUAPATALIIN).

Llenb paboThI — CpaBHUTENBHAS OLIEHKA BBDKHBAGMOCTH
1 YaCTOTHI HACTYIUIEHHS] OEPEMEHHOCTH MOCIE TepeHoca B
MOJIOCTh MATKH TAIMEHTKH BUTPUDHIIMPOBAHHBIX SMOPHO-
HOB YEJIOBEKA, TO/IBEPKEHHBIX MaHUITy/sIIusaM Ha ZP, ¢
Y4ETOM OCMOTHYECKOH pEeaKIMH KJIETOK Ha 3Tarax KPHOKOHCEP-
BHPOBAHMSL.

[TonmyveHHble B CTUMYJIMPOBAHHBIX IIUKJIAX OOLMTHI HA
cragun MII nocne aeHygauuu OmIONOTBOPSUIM METOIOM
ICSI (rpynma 1) 1 KyIsTHBHPOBAIIH i1 Vifro Ha MPOTSDKEHUH
5 cytok B cpene «Global totaly («LifeGlobaly, CILIA). ZP nan-
CEeKaJM C TIOMOIIBIO J1azepa Ha 3—4-¢ CYyTKH pa3BUTHSA dMO-
pronoB 1yt mpoeneHnst AH (rpymma 2) n 6uoncun 6rmacto-
MepoB (rpymma 3). bracTonmcTsr KpuOKOHCEPBHPOBAIH C HC-
TIOJIb30BAaHUEM SKBHIMOPAIMOHHBIX M BUTPH()UKAIIMOHHBIX
Cpel Ha OCHOBE TUMETHICYIb(OKCH 1A, STHICHIIINKOIS 1 ca-
Xapo3bl. DMOPHOHBI oTOrpeBaiH B pactBope 0,5 M caxapo3bt
1ipu 37°C ¥ IepeHOCHITH B ITOJIOCTH MaTKX Yepe3 3 4 TI0CTIe KyITb-
THUBUPOBAHMSI.

BepxnBaeMoCTh 01acTOIMCT TMOCTE KPHOKOHCEPBHUPOBA-
Hus coctaBmia (96,0 £4,0); (72,2 £7,1) u (68,2 £ 5,7)%, gac-
TOTa HACTYIUICHUs OepeMeHHOCTH — (54,2 £ 4,6); (52,4 +5,5)
u (55,6 £4.,9) B rpymnmax 1-3 cOOTBETCTBEHHO.

Ha sTane HachImeHNs KpHO3AIUTHBIMH PACTBOPaMH OBbLIO
OTMEUEHO, UTO pe- U IeTHApaTanys SMOPHOHOB rpymm 2 u 3
MIpOUCXOaMIa OBICTpee, YeM B Tpymme 1.

ITpu poBeieHNN KPHOKOHCEPBUPOBAHUS C YUETOM HHIIN-
BU/TyaJIbHBIX OCMOTHYECKNX PEaKii SMOPHOHOB X BBIKH-
BaeMocTh coctaBmia (98,7 +9,1); (88,8 =7,5) u (88,7 = 6,3)%,
a YHb yBenmumnace 10 (55,5 + 5,8); (53,3 £6,2) u (62,9 +
4,4)% nust Tpynn 1-3 COOTBETCTBEHHO.

Ha ocHOBaHMYM NOITYYEHHBIX JAHHBIX MOXKHO 3aKJIIOUHTD,
YTO BBDKHBAEMOCTH SMOPHOHOB TOCJIE KPHOKOHCEPBHUPO-
BaHWSI CHWKACTCS NIPU YBEIMYEHUHU CTEHEHH BO3ICHCTBHS
Ha 1ies1octHOCTh ZP ipr AH mmn 6roricnu 6:1acToMepoB It
PGD. UnmiBrayann3anys BpeMEHHOTO PErIaMeHTa HTarioB
KPHOKOHCEPBHPOBAHMS SMOPHOHOB ¢ MAaHUMYJIAIEH Ha ZP,
OCHOBAaHHAsl HA OCMOTHYECKON PEAKIMH, ITO3BOJISET MOBBI-
CHTb MX BBDKHBAEMOCTb.
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Current assisted reproductive technologies, such as intracy-
toplasmic sperm injection (ICSI), pre-implantation genetic
diagnosis (PGD), assisted hatching (AH), include manipu-
lations with zona pellucida (ZP) resulting in its damage.
This leads to changes in membrane permeability of oocytes
and embryos for the substances dissolved in the medium
at all the stages of cryopreservation, as evidenced by their
osmotic behavior (dehydration rate and rehydration time).
The purpose of this work was to comparatively assess
the embryo survival and pregnancy rate after transferring
the vitrified human embryos with manipulated ZP into a
patient’s uterus, taking into account the osmotic response
of cells at the stages of cryopreservation.

The retrieved oocytes at the MII stage in stimulated
cycles after denudation were fertilized by ICSI (group 1)
and cultured in vitro for 5 days in Global total medium
(LifeGlobal, USA). The ZP was slightly laser-incised at
days 3—4 of embryo development either for AH (group 2)
or blastomer biopsy (group 3). Blastocysts were cryopre-
served using equilibration and vitrification media based on
DMSO, EG and sucrose. Embryos were thawed in 0.5 M
sucrose solution at 37°C and transferred into the uterine
cavity after 3 hrs of culturing.

Blastocyst survival rate after cryopreservation was
(96.0 £ 4.0); (72.2 = 7.1) and (68.2 £ 5.7)% in groups 1-3,
respectively. The pregnancy rate in groups 1-3 was (54.2 =
4.6); (52.4 £ 5.5) and (55.6 + 4.9), respectively. It was
noted that re- and dehydration of groups 2 and 3 embryos
occurred more rapidly than in group 1 during exposure
with cryoprotective solutions. In a case when cryopreser-
vation was carried out taking into account the indivi-
dual osmotic reactions of embryos, their survival rate was
(98.7 £ 9.1); (88.8 = 7.5) and (88.7 + 6.3)% and the
pregnancy rate increased up to (55.5 £ 5 8); (53.3 £ 6.2)
and (62.9 £+ 4.4)% for groups 1-3, respectively.

Based on our findings we can conclude that with an
increase of exposure extent on ZP integrity either at AH or
blastomere biopsy for PGD, the survival rate of embryos
decreased after cryopreservation. Individualization of
the temporal regulation of cryopreservation stages of
embryos with ZP manipulation, based on the osmotic
reaction allows increasing their survival rate.
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