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One of the main conditions to get a healthy pregnancy in in vitro fertilization cycles is the transfer of an embryo
with a balanced karyotype into the uterine cavity. Such a transfer is possible only within the framework of the cryo-
protocol when the frozen embryos are used. Currently, the question if the oocyte or sperm influences on the process
of blastocyst formation and the presence of aneuploidy in embryos at the early stages of development, when in vitro
fertilization cycle is carried out, is still open. The aim of this work was to determine the rates of formation for blas-
tocysts with a balanced karyotype and the clinical pregnancy rates after the transfer of frozen embryos for couples
with male and tubal-peritoneal infertility factors. In particular, the influence of such parameters of male fertility as
concentration, motility and morphology of spermatozoa in the ejaculate on the processes of early embryogenesis
was investigated. Totally, preimplantation genetic testing for aneuploidy (PGT-A) was performed for 613 blastocysts
received from 156 couples with male and tubo-peritoneal infertility factors and using donor gametes. The PGT-A
was carried out by the method of next generation sequencing. Spermogram parameters were assessed according
to WHO recommendations from 2010. Embryos were obtained using assisted reproductive technologies. Blastocysts
freezing was performed using the vitrification method. Statistical hypotheses were tested at significance levels of
0.05, 0.025, 0.01. The relationship between the morphology and motility of spermatozoa in the ejaculate in men
with spermatogenesis failures and the rate of formation of morphologically high quality blastocysts has been proven
(r=0.24 and r=0.21, respectively). A decrease in spermogram parameters leads to a decrease in the in vitro fertil-
ization rates of mature oocytes at the Ml stage (p<0.05). It has been confirmed that advanced matermity age is
associated with an increase in the formation of aneuploid embryos when using assisted reproductive technologies
(p<0.05). A balanced embryo karyotype is one of the most important conditions for pregnancy outcome in couples
with different factors of infertility.

Key words: infertility, preimplantation genetic testing for aneuploidy, in vitro fertilization, blastocysts formation
rate.

Connection of the publication with planned re-
search works.

The present study is a part of research work “Deter-
mination of pre-treatment role for increasing the effi-
ciency of cryopreservation and hypothermic storage of
cellular structures with different levels of organization”
(state registration number 0121U113329).

Introduction.

Nowadays, the use of assisted reproductive technol-
ogies (ART) makes it possible to get pregnancy in cou-
ples with various factors of female and male infertility.
In vitro fertilization (IVF) allows obtaining embryos from
patients with tubal-peritoneal, hormonal, immune and

other types of female infertility. Thanks to intracytoplas-
mic sperm injection into the oocyte (ICSl), it has become
possible to obtain fertilization even from men with a
severe spermatogenesis failures [1]. On the other hand,
one of the main conditions to get a healthy pregnancy
using IVF, is to transfer an embryo with a balanced karyo-
type into the uterine cavity. The most common cause of
changes in the karyotype of embryos is chromosome
non-disjunction, which occurs either during meiosis or
in the early stages of postzygotic development [2]. Pre-
implantation genetic testing of embryos for aneuploidy
by the method of next generation sequencing (NGS) al-
lows selecting an embryo with a balanced karyotype for
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transfer [3]. Such transfer is possible only in cryoprotocol
using frozen embryos [4]. Currently, the question if the
oocyte or sperm influences on the process of blastocyst
formation and the formation of aneuploidy in embryos
at the early stages of development, when in vitro fertil-
ization cycle is carried out, is still open [5-7].

The aim of the study.

To establish the rate of formation of the blastocysts
with a balanced karyotype and the clinical pregnancy
outcome after the frozen embryo transfers for couples
with male and tubal-peritoneal infertility factors and to
verify the influence of such parameters of male fertility
as the concentration, motility and morphology of sper-
matozoa in the ejaculate on the processes of early em-
bryogenesis.

Object and research methods.

Data collection and laboratory studies were con-
ducted at the “Clinic of Professor Feskov O.” (Kharkiv).
The study was approved by the Ethics Committee of
Sana-Med Ltd. (Human Reproduction Center “Clinic of
Professor Feskov 0.”) in accordance with Protocol No.
8 dated December 1, 2022. Each patient signed an In-
formed Consent for the Use and Processing of Data.
During the period 2023-2024, the results of preimplan-
tation genetic testing for aneuploidy (PGT-A) of embry-
os from 156 married couples were considered. Frozen
blastocysts with a balanced karyotype were transferred
to mentioned patients. According to the infertility fac-
tor, the above-mentioned couples were divided into 2
groups.

Group 1 consisted of 88 couples with the male factor
of infertility. Severe failures of spermatogenesis were
noted in men in this group. In Group 1, the age of women
in the couple was in the range of 23-31 years; the age
of men was from 37 to 44 years. Group 2 was formed
by 68 couples with tubo-peritoneal factor of infertility.
This group included patients aged from 38 to 43 years;
the age of men in this group was in the range of 35-47
years. Group 3 was considered separately as a control
group: embryos were received using donor gametes. In
total, preimplantation genetic testing was performed on
613 blastocysts: 293, 228, and 92 embryos in Groups 1,
2, and 3, respectively. Microscopic analysis of ejaculate
was performed with interpretation of reproductive func-
tion indices according to WHO recommendations from
2010 [8].

GnRH-ant protocol was used for patients’ controlled
ovulation stimulation (COS) in IVF cycles. Oocytes ob-
tained after transvaginal puncture were fertilized by the
ICSI method. Embryos were cultured to the blastocyst
stage in GAIN medium Single-step (Austria) at a tem-
perature of 36.92C-37.12C and a CO2 level of 5.5%-5.7%
[9]. Embryos that reached the blastocyst stage were
evaluated by the stage of development and morpho-
logical characteristics of the intracellular mass (ICM)
and trophectoderm (TE) according to the criteria of D.
Gardner [10]. Preimplantation genetic screening of em-
bryos at the blastocyst stage was performed using the
next-generation sequencing method [11].

Embryos were frozen using the vitrification method
according to M. Kuwayama, cryotop, modification [12].
The stage of saturation of embryos with cryoprotectants
was carried out at a temperature of 20-24°C. Then they
were equilibrated for 10-12 min in solutions of 7.5%
dimethyl sulfoxide (DMSO) and ethylene glycol. After

equilibration, blastocysts were placed at the bottom of a
drop with solutions of 15% DMSO and 15% ethylene gly-
col. After a 30-second exposure, they were transferred
to a “CryoTec” carrier (“Cryotech”, Japan). Embryos in
a minimal drop of cryoprotectant solution were placed
one by one on the specified carrier and immediately
immersed in liquid nitrogen [13]. For further thawing
of embryos with a balanced karyotype before transfer,
after removal of the carrier from liquid nitrogen, it was
immediately immersed in 1 M sucrose solution. After 1
minute, the blastocysts were transferred to 0.5 M su-
crose solution at 37°C for 3 minutes and cultured in vitro
in GAIN medium Single-step (Austria) [14].

The data were checked for compliance with the law
of normal distribution for statistical analysis. To identify
the relationship between the parameters of microscop-
ic analysis of ejaculate with the level of aneuploidy in
blastocysts and morphological features of embryos, the
Pearson correlation coefficient was used. Statistical hy-
potheses were tested using the 2 criterion at signifi-
cance levels of 0.05, 0.025, 0.01 [15]. Database creation
and calculations were performed using the Apache
Open Office 4.0.0 software package (Sana-Light Ltd., Sa-
na-Med Ltd.).

Research results and their discussion.

Considering totally 613 blastocysts, biopsy was per-
formed on day 5 of culture for 373 embryos and on day
6 for 240 blastocysts, respectively. A photo of the blas-
tocyst before the biopsy procedure is shown in figure 1.

As a result of COS, totally 1201 oocytes at the Ml
maturity stage were obtained from patients in Group 1.
The fertilization rate in this group was 68.4% (821 nor-
mal zygotes with two pronuclei). The total blastocyst for-
mation rate among patients in Group 1 was 48.9% (402
blastocysts). Blastocysts with high morphological quali-
ty, suitable for biopsy and vitrification, developed from
35.7% of fertilized oocytes. The following results of pre-
implantation genetic screening of embryos for aneuploi-
dy were obtained for couples in Group 1: 169 blastocysts
with a balanced karyotype (57.7% of embryos); 95 aneu-
ploid blastocysts (32.4% of embryos) and 29 blastocysts
with mosaic karyotype (9.9% of the studied embryos).
When studying the relationship between the presence
of aneuploidy in blastocysts obtained from patients of
Group 1 with male factor infertility in the couple and
classical spermogram indices, no influence of such in-
dices of male reproductive function as sperm motility,

Figure 1 — Blastocyst 5AA according to the D. K. Gardner
classification in vitro before the biopsy procedure.
Maghnification: x250.
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Table 1 — Relationship between the blastocyst formation rate
obtained from patients with spermatogenesis failures
and classical spermogram parameters

Spermogram parameters “E —> | Rate of formation of
© | blastocysts with high
25 X : r
Name of parameter Average value,| ¢ 2 | morphological quality, p
xtm S %
X Z (]
Motility, % 25.23+15.58 | 88 35.70 0.24 | p<0.05
Concentration, million/ml | 19.63+18.34 | 88 35.70 0.07 | p>0.05
Morphology, % 2.69+2.27 | 88 35.70 0.21 | p=0.05

Notes: p - the significance level, r - the Pearson coefficient.

Table 2. Results of preimplantation genetic testing for aneuploidy
in blastocysts in patients with different factors of infertility

Feu Total number | Part of euploid | Part of aneuploid |Part of plastocysts with
of patients of blastocysts, | blastocysts, blastocysts, mosaic karyotype,
N N (%) N (%) N (%)
Group 1 293 169 (57.7) 95 (32.4)** 29 (9.9)
Group 2 228 86 (37.7)"*** 112 (49.1)** 30(13.2)
Group 3 92 61 (66.3)*** 27 (39.3) 4(4.3)
*df=1, x2,,, =20.423, x2, , =21.227, p<0.01
Statistics **df=1, x2_, =14.244, %2, =14.933, p<0.05
H* df=1, X2, =20.423, x2,,_, =21.567, p<0.01

tocysts with balanced karyotypes
(37.7% of embryos); 112 aneuploid
blastocysts (49.1% of embryos); and
30 blastocysts with mosaic karyo-
types (13.2% of embryos).

In the control Group 3, 135 ma-
ture MIl oocytes were fertilized by
ICSI. The fertilization rate in this
group was 83.0% (112 zygotes with
two pronuclei). The total BFR and
the rate of formation of blastocysts
with high morphological quality in
Group 3 were 86.6% (97 blastocysts)
and 82.1% (92 blastocysts), respec-
tively. According to the results of
PGT-A: 61 blastocysts with a bal-
anced karyotype (66.3% of embry-
os); 27 aneuploid blastocysts (39.3%
of embryos) and 4 blastocysts with a
mosaic karyotype (4.3% of the stud-
ied embryos).

The rate of fertilization of oo-

cytes at the Ml stage is statistically

Notes: p — the significance level, N — number of blastocysts.

concentration and morphology was found on the total
blastocyst formation rate (BFR) or on the part of aneu-
ploid blastocysts in this group. However, it was proven
that the rate of formation of blastocysts with high mor-
phological quality, obtained from men with low fertility,
depends on the motility and morphology of sperm in the
ejaculate (table 1).

The obtained results have important clinical signifi-
cance, considering that the information in the literature
about the impact of sperm parameters on early embryo
development is ambiguous. For example, Aurélie Cha-
puis et al. (2017) concluded that a low spermatozoa con-
centration in ejaculate negatively affects the blastocysts
formation rate in IVF cycles [16]. On the other hand,
Romualdo Polese et al. (2022) did not find an impact of
sperm parameters on the process of blastocysts forma-
tion in ART [17].

738 mature MIl oocytes were obtained from women
in Group 2. The fertilization rate in these patients was
84.9% (627 zygotes with two pronuclei). The total BFR
in Group 2 was 39.0% (245 blastocysts). Blastocysts suit-
able for biopsy and vitrification developed from 36.4% of
fertilized oocytes. Preimplantation genetic screening for
couples in Group 2 yielded the following results: 86 blas-

significantly lower among patients

with male factor infertility, com-
pared with the effectiveness of the ICSI procedure for
couples with normal spermogram indices in men and
compared with fertilization rates in the control group
(df=1, x2_, =65.733, x2,,. =66.608, p < 0.05; and df=1,
X2, =11.602, x2,  =12.286, p<0.05, respectively).

The total blastocyst formation rate and the rate of for-
mation of blactocysts with high-quality morphology did
not differ statistically between patients in Groups 1 and
2. However, the BFR in the control group was significant-
ly higher, both in comparison with the data obtained for
patients with male factor infertility (df=1, x2_. =54.629,
X2, =56.132, p<0.01); and in comparison with the re-
sults in the group of women with tubal-peritoneal infer-
tility (df=1, x2_,=84.454, x2, , =86.355, p<0.05). It was
found out that the part of aneuploid blastocysts was sig-
nificantly higher in patients in Group 2, compared with
the control group and with the results obtained for cou-
ples with male factor infertility. It can be explained by
the fact that advanced maternal age negatively affects
the frequency of formation of embryos with abnormal
karyotype (table 2). In this work, the effect of male age
and spermogram parameters on the formation of aneu-
ploid blastocysts was not found. In this study, the effect

A

Figure 2 — Blastocyst after thawing in vitro: A — immediately after thawing; B — 2 hours after thawing. Magnification: x250.
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of the age of the patients on the process of blastocyst
formation was not established, but the literature data on
this is contradictory. For example, V. S. Vanni et al. (2017)
showed in their study that increased maternal age neg-
atively affects the process of blastocyst formation [18].
On the other hand, in the work of Korkmaz C. et al.
(2015), it was not proven that the maternal age over 35
years reduces the rate of blastocysts formation [19]. The
results of present study confirm the data presented in
the literature about the effect of advanced maternal age
on the rate of aneuploidy in embryos at an early stage of
development [20, 21].

Totally 129 transfers of frozen embryos with a bal-
anced karyotype were performed using the cryoproto-
col. Of these, 82 embryo transfers were performed for
patients in Group 1 and 47 frozen blastocyst transfers
were performed for women in Group 2. In each case,
1 blastocyst with positive dynamics after thawing was
transferred. Photos of the embryos immediately and 2
hours after thawing are shown in figure 2.

The clinical pregnancy rates were 46.3% (38 pregnan-
cies) and 44.7% (21 pregnancies) for women in Groups
1 and 2, respectively. The clinical pregnancy rates were
not statistically different in the considered groups, which
suggests that a balanced embryo karyotype is one of the
most important conditions to get pregnancy in couples
with different factors of infertility.

Conclusions.

The relationship between such indices of male repro-
ductive function as sperm morphology and motility and
the rate of formation of blastocysts withf high morpho-
logical quality in IVF cycles for couples with male infertil-
ity has been proved. It has been shown that a decrease
in spermogram parameters leads to a decrease of fertil-
ization rate of mature oocytes at the Ml stage in vitro,
even when using the ICSI technique. It has been con-
firmed that advanced maternal age is associated with an

DOI 10.29254/2077-4214-2025-2-177-268-276
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increase in the aneuploidy rates in embryos when using
ART methods. The influence of the female or male age
on the process of blastocysts formation in IVF cycles has
not been established. The influence of such indices of
male reproductive function as sperm motility, concen-
tration and morphology on the total blastocysts forma-
tion rate and the proportion of aneuploid blastocysts in
vitro has not been revealed for patients with apermato-
genesis failures. It has been demonstrated that a bal-
anced embryo karyotype is one of the most important
conditions to get pregnancy in couples with different
factors of infertility.

Prospects for further research.

Currently, research data about the role of male re-
productive function parameters in embryo development
and the formation of aneuploid embryos are ambig-
uous. A more detailed study of ejaculate parameters,
in addition to microscopic analysis parameters, which
can potentially affect the formation of blastocysts ob-
tained from patients with spermatogenesis failures, is
promising. In particular, it is appropriate to study the
relationship of such characteristics as the sperm DNA
fragmentation and the level of reactive oxygen species
in the ejaculate with the features of early embryo devel-
opment. For women with advanced matermal age the
use of assisted oocyte activation may be promising, in
particular with the help of calcium ionophore, in order
to reduce the risks of karyotype changes in embryos at
an early stage of development. Getting higher number
of mature oocytes in patients over 38 years will increase
the likelihood of selecting euploid blastocysts in IVF cy-
cles. Increasing the number of oocytes in advanced ma-
ternal age patients in the future is possible through the
use of cell therapy, for example, with the use of placenta
and cord blood preparations for these women. The de-
velopment of non-invasive methods to select the best
embryo in vitro remains relevant.

®Pecvkoe 0. M., Munkoea E. C., Comosa O. B., ®ecbKosa A. O., KoHonnsa /1. A.

KNIHIYHI PE3YNIBTATU 3ACTOCYBAHHA AOMNOMIXKHUX PENMPOAYKTUBHUX
TEXHO/IOTIN Y NOAPYXHIX NAP 3 PIBHUMU ®AKTOPAMM BE3NNIAAA NMPU

NMEPEHOCI BAMOPOXEHUX EMBPIOHIB 31 3S6AJIAHCOBAHUM KAPIOTUNOM
LeHTp Penpoaykuii ntoguun «KniHika npodecopa ®ecbkosa 0. M.» (M. XapKiB, YKpaiHa)
zhilkova@feskov.ua

OO0Hielo 3 20M108HUX YMO8 0719 HACMAHHA 300p0B0I 8a2imHOCMI y Npo2pamMax eKCmpPaxkoprnopasbHo20
30nni0HEHHA € MepPeHOC y MOPOXCHUHY MAMKU embpioHa 3i 36aanaHcosaHum Kapiomunom. [posedeHHA MAKo20
repeHoca MOMX(/IUBO MIifbKU Yy PAMKAX BUKOHAHHA KPiOMPOMOKOIa 3 BUKOPUCMAHHAM 30MOPOHEHUX eMbpioHis.
Hapasi 3anuwaemoeca 8i0Kpumum NUMAaHHA w000 8rauU8y oouUMa Yu crnepmamo3soioa Ha npoyec opmysaHHsA
3annidHeHHA in vitro. Memot OaHoi pobomu cmasno ecmaHosumu 4Yacmomy ¢opmMysaHHAa baacmoyucm 3i
360710HCOBAHUM KAPioMUnomMm ma HOCMAHHSA KAiHIYHOT eaeimHocmi npu nepeHoci 3amopoxceHuUx eMmopioHie 015
MOOPYMHIX NAp 3 40a108i4YUM mMa MpybHO-NepuMoHianbHUM pakmopamu 6e3nnioos. 30Kkpema, 00CnidHceHo 8raus
maKux napamMempie 4os108i40i hepmusibHOCMI, AK KOHUEeHMpPauis, pyxausicme ma mopghosnoeia criepmamo3soiois 8
eAKyAmi, Ha npouecu paHHb020 embpiozeHe3y. 3a2a,10M MPos8edeHo npeimnaaHmauyiliHe 2eHemu4yHe mecmyeaHHsA
nap 3 4onosiyum ma mpybHo-nepumMoHianoHUM ¢akmopamu 6e3nnidda ma 3 8UKOPUCMAHHAM OOHOPCLKUX
eamem. [TOKA3HUKU crnepmo2pamu oyiHeHi 32i0Ho pekomeHOayiam BOO3 8id 2010 poky. EmbpioHU ompumaHi
3 BUKOPUCMAHHAM OOMOMIHHUX pPernpodyKmueHUX mexHosn02ill. 3amopoxysaHHAa b6aacmoyucm BUKOHAHO 3a
memodom simpudpikayii. CmamucmuyHi 2inome3u nepesipeHi 3a pigHie 3Ha4yuwjocmi 0,05, 0,025, 0,01. JosedeHo
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38'A30K MiXt MOpPgosio2ieo ma pyxausicmio crepmamos0idie 8 eakyaAami i yacmomoro ¢popmysaHHA baacmouyucm
BUCOKOI MOpghosa02i4HOI AKOCMIi, OMPUMAHUX Y NMPo2pamax eKCmpaxkoprnopasabHO20 3anaiOHeHHA 8i0 nauyieHmie
3 nopyweHHaM criepmamozeHe3y (r=0,24 i r=0,21, 8i0rnosiOHO). 3HUMEHHA napamempie crepmozpamu eede 00
3HUYKEeHHA Yyacmomu 3anai0OHeHHA 3pinux ooyumis Ha cmadii Ml in vitro (p<0,05). [lidmeepdiceHo, o 36inbWeHHsA
8iKY H(IHOK QCOUIHDOEMbCA 3 POCMOM Yacmomu popMy8aHHSA aHeynA0iOHUX eMbpioHi8 Npu 3acmocysaHHi Memoodie
00MoOMIiXCHUX penpodyKmusHUx mexHosoeil (p<0,05). 36anaHcosaHuli Kapiomun embpioHa € 00Hi€t0 3 Halibinbw

8AM/IUBUX YMO8 HACMAHHSA 8a2iMHOCMI 3a Pi3HUX hakmopie 6e3r1i005 y NoOPyHCHI.

Knrouosi cnosa: 6e3nnioos,

nepedimnaaHmayitiHe

ceHemu4yHe mecmyeaHHA Ha

eKcmpakxopnopasbHe 3anai0HeHHs, Yacmoma opMys8aHHsA baaacmoyucm.

3B8’A30K ny6niKauii 3 n1aHOBMMM HAyKOBO-A0CAIA-
HUMMK poboTamu.

PoboTa BUKOHaHa y pamkax HAP «BusHayeHHA poni
nonepeaHboi 06pobKMN ANA NiABULLEHHA ePEeKTUBHOCTI
KpiOKOHCepBYBaHHA i rinoTepmiyHoro 36epiraHHA KAi-
TUHHUX CTPYKTYP PIi3HOro piBHA opraHisauii» (Homep
nepasBHoi peecTpauii 0121U113329).

Bcryn.

Y Haw yYac 3acTOCyBaHHA AOMOMIKHUX PenpoayK-
TUBHUX TexHonorin (APT) Aae MOXAMBICTb OTPUMaTK
BariTHICTb Y NOAPYXKHIX Map 3 pisHMMM aKTopamMn Ki-
HOYOro Ta Yonosiyoro 6e3nnigan. NpoBeneHHA eKcTpa-
KopnopanbHoro 3annigHeHHA (EK3) po3Bonse oTpuma-
TM eMbpioHN Yy MNaLieHTOK 3 TPyBHO-NEepPUTOHIaNbHUM,
rOPMOHANIbHUM, IMYHHUM Ta iHLUMMU BUAAMM XKiHOYOTO
6e3nnignn. 3aBAAKM MPOBEAEHHIO iHTpauuTonaasma-
TUYHOI iH’eKLiT cnepmaTo3oiga B ooumT (IKCl) 3’sBunaca
MOX/IMBICTb OTPUMATU 3aniAHEHHA HaBiTb Big, YONOBI-
KiB 3i 3HAQYHMM 3HUXKEHHAM MOKA3HWKIB cnepmorpamm
[1]. 3 iHworo 60Ky, OAHI€ED 3 FONOBHUX YMOB A8 HAaCTaH-
HA 340POBOI BariTHOCTI, Npu BMKopuUCTaHHI EK3, € nepe-
HOC Y NOPOXKHUHY MATKM embpioHa 3i 36anaHcoBaHMM
KapioTunom. HanyacTilwow NPUYNHO BUHUKHEHHA
3MiH Y KapioTuni embpioHiB € HEPO3BIiKHICTb XPOMOCOM,
wo BinbyBaeTbca abo nig Yac meloldy, abo Ha paHHix
CTafifAX MOCT3UTOTHOrO PO3BUTKY [2]. MpoBeaeHHA ne-
peaimnaaHTaLiMHOro reHeTMYHOro TecTyBaHHA emMbpi-
nokoniHHA (next generation sequencing, NGS) fo3Bonse
BMbpaTh ans nepeHoca embpioH 3i 36a1aHCOBAHUM Ka-
piotvnom [3]. MpoBeaeHHA TaKOro NepeHoca MOXANBO
TINbKM Yy pamMKax BMKOHAHHA KPiONpOTOKONA 3 BWKO-
PUCTAHHSM 3aMOpPOXKeHUX embpioHis [4]. Hapasi 3anu-
LAETbCA BiAKPUTUM MUTAHHA LWLOAO BMIMBY OOLMTA Yun
cnepmaTtos0iga Ha npotec popmysaHHA BracToumcTM Ta
BUHMKHEHHA aHeynnoiaii B embpioHax Ha paHHixX cTagiax
PO3BUTKY NpW NPOBEAEHHI 3anaigHeHHs in vitro [5-7].

MeTta gocnigKeHHs.

BctaHOBMTM YacToTy dopmyBaHHA HaacTouucT 3i
36a/1aHCOBAHMM KapioTMMOM Ta HACTaHHA KAiHIYHOT
BariTHOCTI MpW NepeHoCi 3aMOpPOXKEHMUX eMbpioHiB anAa
NoAPYKHIX Map 3 Yo/M0BiYMM Ta TpyOHO-NEepUTOHiab-
HUM daKTopamm H6e3nnigan Ta NepesipuTU BNIUB TaKUX
napameTpiB Y0/10BiYOT PepTUIbHOCTI, K KOHLEHTpaL,in,
pyxnuBicTb Ta Mopdonorisa cnepmaTto3oifiB B eAKyAATi,
Ha NpoLecK paHHbOTo embpioreHesy.

06’eKT i meTOoAMU AoCNigKEeHHSA.

36ip nepBMHHOI iHGOpMaLii Ta nabopaTopHi gocni-
OKeHHA nposogunun B «KniHiui npodecopa PecbKkosa
O.M.» (m. XapkiB). MpoBeaeHHA AaHOrO AOCNIOKEHHA
yxBaneHo ETuyHmum Komitetom TOB «CaHa-Mep» (LleH-
TPy penpoaykuii ntogmuHn «KniHika npodecopa Pecbko-
Ba 0.M.») BignosigHo ao npoTtokony Ne 8 Big 01 rpyaHn
2022 poKy. KoXHMM naujieHTom nignucaHa IHpopmoBsa-

Ha 3rofa LLOAO0 BUKOPUCTaHHA Ta 06pobKM AaHuMX. 3a ne-
piog 2023-2024 pp. po3rnAHYTO 3aranom 156 noapyKHix
nap, 4N AKMx 6yauM NpoaHanisoBaHi pe3ynbTaTh nepe-
AiIMMNNAHTALIAHOMO TEHETUYHOTO TeCTyBaHHA Ha aHey-
nnoigji (MIT-A) emb6pioHiB, OTPMMaHUX Yy paMKax Npo-
rpam eKCcTpaKopnopasibHOro 3annigHeHHsA, Ta BUKOHAHO
nepeHoCc 3aMOpPOXKeHUX baacTouncT 3i 36anaHCcoBaHMM
KapiotTunom. 3a ¢aktopom 6e3nnigaa 3asHayeHi sulle
noAapy*a 6ynu nogineHi Ha 2 rpynu.

[Jo Mpynu 1 ysinwnun 88 nap, npuunHoto 6e3nnigaa y
AKMX BUCTyNaB 4Y0/10BiuMiA daKTOp; BiaMIYanUCA 3HAYHI
NOpYyLIEHHA NapameTpiB cnepmaToreHesy y YO/O0BIKiB Yy
AaHin rpyni. Y Tpyni 1 BiK XKiHOK y nogpy:i 3Haxoams-
€Ay giana3oHi 23-31 piK; BiK Y0N0BiKiB CTaHOBUB Big, 37
00 44 pokis. lpyny 2 6yno coopmoBaHo 3 68 NogpyKHixX
nap 3 TpybHo-neputoHianbHMm dakTopom 6e3nnigan.
[o aaHoi rpynu yBiwAKn nauieHTKM Bikom Big 38 no 43
POKiB; BiK 40/10BIKiB y AaHil rpyni 6yB y AianasoHi 35-47
pokiB. Okpemo 6yno po3maHyTo Mpyny 3, AK KOHTPO/b-
HY rpyny: eMbpioHN OTPUMaHI 3 BUKOPUCTAHHAM SOHOP-
CbKMX rameT. 3arasiom 6ysio NpoBeAeHO NepeaimniaHTa-
LilHe reHeTUYHe TecTyBaHHA 613 bnacTounct: 293,228 i
92 embpioHis y Mpynax 1, 2 Ta 3, BignosigHo. Mikpocko-
NiYHWI aHaNi3 eAKyNATY BUKOHAHO 3 iHTeprpeTal,ieto no-
Ka3HWKiB penpoayKTMBHOI GYHKLIT 3rigHO pekomeHaau,i-
am BOO3 Bia 2010 poky [8].

Y pamKax nporpam eKCcTPakoprnopaabHOro 3annig-
HEHHS AN1A KOHTpOo/AboBaHOI ctumynsauii osynauii (KCO)
NaLEHTOK Yy MOAPYMKMKAX 3aCTOCOBYBA/IM MPOTOKOA 3
aHT-THPT. OTpMMmaHi nicna TpaHcBariHaAbHOI NYHKLIT 00-
UMM 3annigHeHi metogom IKCl. KynbTnByBaHHA embpi-
OHiB [0 cTaAii 6AacToUNCTU BUKOHAHO B CepeaoBulLLax
GAIN medium Single-step (ABcTpina) 3a TemnepaTtypu
36,92C-37,12C Ta smicTi CO, 5,5%-5,7% [9]. EM6pioHwu,
AKi gocsarnm ctagii 61acToumcTu, OLiHIOBAAN 3a CTAAiErD
PO3BUTKY Ta MOPGONOTIYHUMWN XapaKTEPUCTUKAMU BHY-
TPIWHbOKAITUHHOT MacK (BKM) Ta TpodekTogepmu (TE)
3rigHo 3 Kputepiamu D. Gardner [10]. MNpeimnaanHTauin-
HUIM reHeTUYHUI CKPUHIHT eMBpioHiB Ha cTaaii 6nacTto-
LMCTU NPOBEAEHO 3 BUKOPUCTAHHAM METOAQ CEKBEHY-
BaHHA HOBOTO MOKOJiHHA [11].

3aMOpOXKYyBaHHS eMbpioHiB BUKOHAHO 3a MEeToA0oM
BiTpmdikauii 3a M. Kuwayama, Kpioton, moguoikauia
[12]. ETan HacuyeHHs KpionpoTekTopamu embpioHiB
3ilicHioBanu npu temnepatypi 20-24°C. Oani ix eksi-
nibpysann npotarom 10-12 xB y po3umHax 7,5% au-
metuncynbdokengy (AMCO) Ta etuneHrnikonto. Micnn
ekBinibpauii 6nacTouMcTM NOMIWAAM HA AHO Kpani
3 po3unHamu 15% AMCO Ta 15% eTtuneHrnikonto.
Micna 30-ceKyHAHOI eKCno3uL,ii NepeHoCnaM Ha HOCIN
«CryoTec» («Cryotech», AAnoHin). EMBpioHM y MiHiManb-
Hi Kpani Kpio3axMCHOro po3yMHy Mo O4HOMY PO3Mi-
LLLYBa/IM HA 3a3HAYEHOMY HOCIi i Biapasy 3aHyptoBann y
piakuii asot [13]. Ans noAanblworo po3MOpOXKYyBaHHA
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embpioHiB 3i 36anaHCOBaHMM KapioTMnom nepeg ne-
peHocoMm, Nicia BUAYYEHHA HOCIA 3 PiAKOro asoTy, Moro
oApasy 3aHyptoBann B 1 M po3umH caxaposu. Yepes 1
XBUAMHY 6aacTtounctu 3a Temnepatypu 37°C nepeHocu-
nn B 0,5 M po3unH caxaposun Ha 3 XBUAUHU i KYNbTUBY-
Banu in vitro B cepeposuili GAIN medium Single-step
(ABcTpia) [14].

Mpy npoBeAeHHI CTaTUCTUYHOTO aHaNi3y AaHi nepesi-
peHi Ha BiANOBIAHICTb 3aKOHY HOPMAIbHOrO PO3noginy.
[na BuABNeHHA 3B'A3KYy MiXK NMOKAa3HMKaMM NapameTpis
MIKPOCKOMIYHOrO aHanisy eAKkynAaTy 3 piBHEM aHeyn/oi-
Aiiy 6nactoumncrax Ta mopdonoriyHnmm ocobamMBocTaMm
eMbpioHiB BUKOpUCTAHO KoedilieHT Kopenau,ii MipcoHa.
CTaTUCTUYHI rinoTe3n nepesipeHo 3a AOMNOMOrO Kpute-
pito X2 3a piBHiB 3HauywocTi 0,05, 0,025, 0,01 [15]. CTBO-
peHHsA 6a3 gaHMX | NpoBeAEeHHA PO3PaXxyHKiB NPOBOAU-
/1 33 gonomoroto nakety nporpam Apache Open Office
4.0.0 (TOB «CaHa-/laitT», TOB «CaHa-Mepgy»).

Pe3ynbTatu AocnigKeHHA Ta ix 06roBopeHHs.

3 613 6nacToLMCT, OTPMMAHMX 3arasioM y TPbOX pO3-
TNAHYTUX rpynax, 6ioncia Ha N’aTuiA AeHb KyNbTUBYBAHHSA
byna BMKOHaHa a5 373 embpioHiB Ta Ha WOCTUI AEHb
— ana 240 6nactoumcT, sBignosigHo. ®oTo baactoumncTm
nepea npoueaypoto 6ioncii HaBeaeHO Ha PUCYHKY 1.

Y pesynbraTti nposeaeHHA KCO, y nmauieHToK pynun
1 3aranom 6yno otpumaHo 1201 ooumT Ha cTagji 3pi-
nocti MIl. YacToTa 3annigHeHHA y AaHii rpyni, npu 3a-
ctocyBaHHi meToga IKCl, cknana 68,4% (821 Hopmanb-
Ha 3UroTa 3 ABOMa NPOHYyKAeycamu). 3arajibHa YacToTa
bopmyBaHHs 6iacToLUCT cepeq nauieHToK Mpynu 1 cTa-
HoBwWa 48,9% (402 6nacTtoumcTn). BracToumcTy BUCOKOT
mopdonoriyHoi AKOCTI, NpuaaTHI Ao bioncii Ta BiTpUdI-
Kaujii, po3suHynuca 3 35,7% 3annigHeHnx oounTis. bynn
OTPMMaHI HacTynHi pe3ynbTaT nepeaimniaaHTaliinHoro
reHeTUYHOro CKPUHIHTY eMbpioHiB Ha aHeynaoigii ana
nogpyxxa pynu 1: 169 6nactoumct 3i 36anaHcosa-
HUM KapioTunom (57,7% embpioHis); 95 aHeynaoigHMX
6nactouunct (32,4% embpioHis) Ta 29 6aacToumucT 3 mMo-
3al4HMM KapioTnunom (9,9% pocnigKyBaHUX embpioHiB).
6nacTouncTax, oTPUMaHMX BiA nauieHTiB Mpynu 1 3 yono-
BiuMm pakTopom 6e3nnigan y nogpyKi, 3 KnacMuHUMM
NOKa3HMKaMM Cnepmorpamm He BUAB/IEHO BMNIMBY TaKMX
NMOKa3HWMKIB YONOBIYOi penpoayKTUBHOI QYHKLT, AK pyx-
NINBICTb, KOHUEHTpaLia Ta mopdonoria cnepmaTtosoiais,
Ha 3aranbHy YacToTy popmyBaHHA 6nactoumcT (YPE) Ta
YacTKy aHeynnoigHMx 6nactoumcT y AaHin rpyni. Brim
[oBefeHo, Wo Yactota popmyBaHHA 61acCTOLMUCT BUCO-
KOi MopdONoriYyHoi AKOCTI, OTPUMAHUX BiZ YONOBIKIB 3i
3HUMKEHHAM PepTUNbHOCTI, 3aN1eXKUTb Bif, PYX1MBOCTI Ta
mopdonorii cnepmaTtos30iais B esakynaAti (tabanya 1).

OTpuMaHi pe3ynbTaTM MatoTb BAXK/IMBE KAiHiYHe
3HaYeHHs, 6epyyn Jo yBaru, Wo NiTepaTypHi AaHi woao
BM/IMBY MapameTpiB crnepmorpamm
Ha paHHiN po3BUTOK eMbpioHiB He-
OAHO3HauYHi. TaK, Hanpuknag, Auré-
lie Chapuis i3 cnisasTopamu (2017)

PucyHoK 1 — Bnacroumcra 5AA 3a kKnacudikauieto D. K. Gardner
in vitro nepeg npouepaypoto 6ioncii. 36inbweHHA: x250.

rpamu Ha npouec GopmyBaHHA BGAACTOLMCT NPU 3acTo-
cyBaHHi [PT [17].

Y iHOK pynu 2 3arasiom 6yno otpumaHo 738 3pi-
naunx ooumtie MIl. Yactota 3annigHeHHA y 3a3HaYeHuUX
nawieHToK cknana 84,9% (627 3uroT 3 4BOMa NPOHYKNe-
ycamu). 3aranbHa YOB6 y Mpyni 2 ctaHoBmna 39,0% (245
6nactoumcT). baactoumcty, npuaatHi ao bioncii Ta BiT-
pudikauii, po3BuHynuca 3 36,4% 3annigHEHUX OOLMTIB.
Mpy npoBeaeHHi nepeaiMnNAaHTaLiMHOIO reHeTUYHOro
CKPUHIHTY ANnA noapyxXaA pynu 2 oTpMMaHi HacTynHi
pe3ynbrati: 86 6aacToumcT 3i 36a1aHCOBAHNM KapioTu-
nom (37,7% embpioHis); 112 aHeynnoigHux 6aactoumnct
(49,1% embpioHis) Ta 30 6bracToLMCT 3 MO3aTUHMM Kapi-
oTtunom (13,2% pocniaskyBaHnx embpioHis).

Y KOHTpPO/bHIN pyni 3 npoBeaeHo 3annigHeHHs 135
3pinnx oountis Mll metogom IKCI. YactoTa 3annigHeHHsA
y AaHil rpyni cknana 83,0% (112 31rotu 3 gBOMa npo-
HyKneycamu). 3aranbHa YOb Ta uyactota popmyBaHHA
6nactoumcT BMCOKOi MopdonoriyHoi akocti y Tpyni 3
cknann 86,6% (97 6nactoumct) Ta 82,1% (92 6nacTo-
umcTn), BignosigHo. 3a pesynbtatamu MIT-A: 61 6nacTo-
uuMcTa 3i 36anaHcoBaHMM Kapiotunom (66,3% embpio-
HiB); 27 aHeynnoigHux 6nactounct (39,3% embpioHis)
Ta 4 6aacToumncT 3 MO3aiuyHUM KapioTunom (4,3% pocni-
OXKYBaHUX eMbpioHiB).

YacToTa 3annigHeHHA oouuTiB Ha cTagii MIl ctaTtuc-
TMYHO 3Hauvylle MeHLWa cepej, NaLi€HTIB 3 YONOBIYMM
dakTopom be3nniann, y NopiBHAHHI 3 pe3ynbTaTUBHIC-
Tio npouenypun IKCl gna nogpyx»a 3 HOpPMaabHUMU
NOKa3HMKaMK CNepmMorpaMu y Hos10BiKiB Ta y MOPIBHAH-
Hi 3 MOKa3HMKaMM 3annifHEHHA Yy KOHTPOAbHIN rpyni
(df=1, xzw =65,733, x2¢m =66,608, p<0,05; Ta df=1,
X2,,, =11,602,x2, =12,286, p<0,05, BiAnNoBiAHO).

3arasbHa YactoTa GopmyBaHHA HAACTOLMCT Ta yac-
ToTa popmyBaHHA BaacToumnctT 3 MopdONOrietd BUCOKOT
AKOCTI He BiAPi3HANNCA CTAaTUCTUYHO AN NauienHTis Mpyn

Ta6bnuua 1 — 38’a30K yacrota popmyBaHHA 6aacTouuUcT,
OTPUMAHMUX Bif, NALIEHTIB 3 NOPYLIEHHAMM crepmaToreHesy,
3 KIaCMYHMMM NapameTpamm cnepmorpamm

3pobun BUCHOBOK MPO HEFATUBHUI
BM/MB 3MEHLIEHHA KOHUEHTpaLii
crnepmartosoigiB Ha 4acTtoty ¢op-

MyBaHHA 61acTOUMCT y Mporpamax

EK3 [16]. 3 iHworo 6oky Romualdo

Polese 3 Koneramu (2022) He BUsABU-

Mapametp cnepmorpamu 2 3 | Yactota popmyBaHHA
CepeaHe |2 = _| 6nactoumct sucokoi
HalimeHyBaHHs sHavenns, |2 2 ~|mopdonoriutoi akocri,| 2
xtm £9 %
PyxnusicTtb, % 25.23+15.58 | 88 35.70 0.24 | p<0.05
KoHueHTpauia, maHd./mn | 19.63+18.34 | 88 35.70 0.07 |p>0.05
Mopdonorisa, % 2.6912.27 88 35.70 0.21 |p=0.05

N BNJINBY XapPaKTEPUCTUK CNEPMO-

MpPUMITKK: p — piBeHb 3HAYyLWOCTi, r — KoediuieHT MipcoHa.
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Tabnuua 2 — Pe3aynbTaTi NpeimnaaHTaLiiHOro reHeTUYHOro

3 pisHUMU pakTopamm 6e3nniaan y noapyxKi

HOMY BMMNaZKy byna nepeHeceHa 1
6nacToumcTa 3 NO3UTUBHO AUHAMI-
KO nicna po3mopoxyBaHHA. PoTo

FoVELd 3aranbHa Kinb- [YacTka eynsioia-| YacTka aHeynio- [HacTka 61acToLUCT 3 MO- eM6P'°H'B.°p'pa3y Ta yepes 2 rq,qm-
nap?:aHTiB KicTb 61acTo- |HUX 6AacTouucT,[iaHUX 6aacTouncT,| 3aiuHum Kapiotunom, | HW NICAA BIATAIOBAHHA HaBEAEHI Ha
H umcr, N N (%) N (%) N (%) PUCYHKY 2.
Mpyna 1 293 169 (57.7) 95 (32.4)** 29 (9.9) YactoTa HACTaHHA KAiHIYHOI Ba-
Mpyna 2 228 86 (37.7)"*** 112 (49.1)** 30(13.2) riTHOCTi cknana 46,3% (38 BariTHo-
lpyna 3 92 61 (66.3)*** 27 (39.3) 4(4.3) crein) Ta 44,7% (21 BariTHicTb) anAa
*df=1, %2, =20.423, X2, , =21.227, p<0.01 IHOK y fpynax 1 Ta 2, BIANOBIAHO.
Statistics **df=1, %2, =14.244, X2, =14.933, p<0.05 FaHi wono HacTaHHA KniHiuHoI BariT-
Tk if=] Xcz”"_' =20.423, Xz"’:"t =21.567, p<0.01 HOCTi CTaTUCTUYHO He Bigpi3HANMCA

MpuUMiTKK: p — piBeHb 3HauywWwocTi, N — KinbKicTb 6aacToumcr.

Y PO3MAHYTMX rpynax, Wo A03BOAE
CTBEPAKYBaTH, WO 36anaHcoBaHMA

A

PucyHoK 2 — bnaactouumcra nicas po3MopoKyBaHHA in vitro: A — oapasy nicna BiaTaloBaHHA; b —uyepes 2 roguHM nicna BiATalOBaHHA.
36inbLeHHA: x250.

1i 2. OgHak nokasHUK YPB y KOHTPO/bHIN rpyni 3Hau-
HO BWLLMM, AK Y MOPIBHAHHI 3 AaHWMM, OTPUMAHUMMU
O1A NaujieHTIB 3 YonoBiuMm dakTopom besnniags (df=1,
xzw =54,629, x2¢m =56,132, p<0,01); TaK i NopiBHIOIO-
UM 3 pesynbTaTaMu y rpyni }KiHOK 3 TpyOHO-NepUTOoHIaNb-
HUM 6e3nnigaam (df=1, xzw =84,454, x2¢m =86,355,
p<0,05). BcTaHOB/IEHO, LU0 YaCTKa aHeynaoigHux 6iacto-
LIMCT 3HAYHO BMLLE Y NALIEHTOK pynu 2, nopiBHIOOYM 3
rPYno KOHTPOJIIO Ta 3 pe3yabTaTamum, OTPUMAHUMK ANA
NOAPYXKHIX nap 3 yonosiuum daktopom b6esnnignq, wo
MO>KHa NMOACHUTW HeraTMBHMM BNJIMBOM 3POCTaHHA BiKy
JKIHKM Ha 4YacToTy dopMyBaHHS eMBpioHiB 3 MopyLleH-
HAMM KapioTuny (Tabnuua 2). Y aaHiii poboTi He BUABNE-
HO BMJIMBY BiKy YONOBIKiB Ta MOKa3HMKIB cCnepmMmorpamm
[ocnigKeHHi He Byn0 BCTAaHOBAEHO BM/IMBY BiKy MaLi-
€HTOK Ha npouec GopmyBaHHA 61ACTOLUCT, ane niTepa-
TYPHI AaHi Wwoao uboro cynepeynmsi. Hanpuknag, V. S.
Vanni i3 cniaBTopamu (2017) noKasanun y CBOEMY A0CAI-
[OMKEeHHI, WO 3pOCTaHHA BiKy XKIHKY HeraTMBHO BMNJIMBAE
Ha npouec dopmyBaHHA 6aactoumct [18]. 3 iHWoro 6oKy
y poboTi Korkmaz C. i3 cnisaBTopamu (2015) He 6yno ao-
BeZleHO, WO BiK XiHKM cTapwe 35 poKiB 3MeHLWYyeE Yac-
TOoTy dopmMyBaHHs 6aactoumct [19]. OTpumaHi y gaHomy
LOCNioXeHHi pe3ynbTaTu NiATBEPAXKYOTb HaBeAeHi y Ni-
TepaTypi AaHi WoAo BNAMBY 36iNblIEHHS BiKY KiHKM Ha
YacToTy BUHUKHEHHA aHeynaoigji B embpioHax Ha paH-
Hilt cTagii po3suTky [20, 21].

3arasnom 6yno BUKOHaHO 129 nepeHociB 3aMopoke-
HWX eMBpioHiB 3i 36a/1aHCOBAHMM KapioTMMOM Yy pamKax
npoBeAeHHN KpionpoToKoy. 3 HUX 82 nepeHoca embpi-
OHiB 3p0o6aeHo Ana nauieHTok Mpynu 1 Ta 47 nepeHocis
3aMOpPOXKEHUX BnacToumnct — XiHkam lpynu 2. Y Kox-

KapioTun embpioHa € oAHieto 3 HaWbinbl BaXKANBUX
YMOB HACTaHHA BariTHOCTI 3a pi3HMX dakTopis 6e3nnia-
0A Y NOAPYXXKI.

BucHoBKM.

JoBefeHo 3B'A30K MiX TaKMMM MOKA3HMKAMMU 4Yo-
nosivoi depTunbHocTi, AK Mmopdonoria Ta PyxamMBiCTb
CNepmaTos30iais, i YactoToo GopmMyBaHHA GnacToumcT
BMCOKOI MOPdOIOFiYHOI AKOCTi, OTPMMAHMX Y Mporpamax
EK3 Big naujieHTiB 3 mopyweHHAM cnepmaTtoreHesy. lNo-
Ka3aHo, LU0 3HUXKEHHA NapamMeTpiB cnepmorpamu sege
[0 3HWMKEHHA YacTOTW 3anifHEHHA 3piANX OOUMUTIB Ha
ctaaii MIl in vitro, HaBiTb NPY BUKOPUCTAHHI METOANKM
IKCI. NiaTBepaKeHo, o 36inblueHHA BiKy KiHOK acoLi-
FOETBCA 3 POCTOM 4YacTOTM POPMYBAHHA aHEYMNIoIAHUX
embpioHiB npu 3actocyBaHHi metoais APT. He 6yno
BCTAHOB/IEHO BMJIMBY BiKY }KiHOK Y1 YONOBIKiB Ha npoLec
dopmyBaHHA bnacToumct y nporpamax EK3. He susasne-
HO BMN/IBY TaKMX NOKa3HMKIB YON0BIYOT penpoayKTUBHOI
bYHKUIi, K pyx/MBiCTb, KOHLEHTpauia Ta mopdonoria
CNepmaTo30ifiB, Ha 3arajsibHy 4acToTy ¢OpMyBaHHA
6/1aCTOLMCT Ta YACTKY aHeynaoigHMX 61acTOLMCT, OTPU-
MaHWX in vitro Big NaLiEHTIB 3 NOPYWEHHAMMU cnepma-
ToreHesy. MPoAeMOHCTPOBAHO, WO 36a1aHCOBAHUI Ka-
pioTMn embpioHa € OAHIEI 3 HANBINbLL BaXKNNBUX YMOB
HacCTaHHA BariTHOCTI 3a pisHWMX dakTopis 6e3nnigaa y
NOAPYHKi.

MepcnekTMBM NOAANBLUNX [OCNIAMKEHD.

Hapasi gaHi JocnigeHb WoAO0 BM/AMBY 3HUMKEHHA
napameTpiB penpoayKTMBHOI YHKLii y 4YonoBiKiB Ha
€ Heo4HO3Ha4YHMMMU. lMepcnekTUBHUM € binbw AeTanb-
He OOCNIAXKEeHHA NMOKA3HUKIB eAKYNATY, OKPiM napame-
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TpiB MiKPOCKOMIYHOro aHasi3y, AKi NOTEHLiIMHO MOXYTb 38 POKiB [03BOMNTb 36iNbLIMTU BiPOTiAHICTb MOXAN-

BNAMBATU Ha GOPMYBAHHA BNACTOLMCT, OTPUMAHUX Bif,  gocTi BMBOPY eynnoiaHMX 61acTOLMCT NPW NPOBEAEHHI
NaLUiEeHTIB 3 MOPYLUEHHAMM cepmaToreHesy. 30Kkpema, € . . . . .
. Py P v P ’ nporpam EK3. 36inbleHHA KiNIbKOCTi OOLMUTIB Y KiHOK

[JOLiINBHUM BMBYEHHA 3B'A3KY TaKMUX XapaKTEPUCTUK, AK . N .
yacTKa cnepmaTo3oiais 3 bparmeHToBaHow [HK Ta pi- CTaPLIOI BIKOBOI Fpynuy NepeneKkTusi MoxnBo 3aBAAKM
BEHb aKTUBHUX GOPM KUCHIO B eAKYNATI, 3 0c06MBOCTA-  BUMKOPUCTAHHIO KNITUHHOI Tepanii, HanpuKknag, I3 3acTo-

MU PaHHbOTO PO3BUTKY eMBpioHiB. MiHKam CTapwoi Bi-  cysaHHAM NpenapaTis NAaLeHTU Ta KOPAOBOI KPOBi AN

KOBOI rpynu MEPCNEeKTUBHNM MOMKE CTAaTW 3aCTOCYBAHHA  353p3ueHMX NaLiEHTOK. AKTYaNbHOK 3aAMWAETLCA PO3-

OO0MNOMIXKHOT aKTMBAL,ii 00LMTIB, 30KpeMa 3a LOMNOMOrow 06Ka HEIHBASUBHIX METOMIB. IO AAAVTE MOKAMBICTS
KasbLito ioHodopy, Wo6 3HU3UTU PUSNKM 3MiH KapioTu- P N N 'D' » o Aaly o
ny B embpioHax Ha paHHiW cTagii po3BuTKy. OTpMMaHHA 06path HarKpawmuin emBpioH B pe3ynbTaTi NiKyBaHHsA

BiNbLUOT KiNbKOCTI 3pinX 0OUMTIB Y NALEHTOK CTaplwe Henaigas 3 BUKopuctaHHam APT.
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KNIHIYHI PE3Y/IbTATU 3ACTOCYBAHHA AONOMIXHUX PENPOAYKTUBHUX TEXHO/IOTIN Y NOAPY K-
HIX NAP 3 PIBHUMU ®AKTOPAMU BE3NNIAAA NPU NEPEHOCI 3BAMOPOXEHUX EMBPIOHIB 31 3BAJIAH-
COBAHUM KAPIOTUNMOM

®decbKkoB 0. M., unkosa €. C., Comosa O. B., PecbKoBa A. O., KoHonasa /1. A.

Pe3stome. Hapasi 3a/MWaeTbCa BiAKPUTUM NUTAHHA LWOAO BNAMBY OOLMTA YM CNepmaTos3oiga Ha npouec pop-
nAiAHEHHA in vitro. Y paHin poboTi gocniaKeHo YactoTy GopmMyBaHHA BaacToumcT 3i 36a1aHCOBAaHMM KapioTUNOM
Ta HACTaHHA KAiHIYHOI BAriTHOCTI NPU NepPeHOoCi 3aMOPOXKEHMX eMBOPIOHIB A1 NOAPYKHIX Nap 3 YON0BiYMM Ta TPY6-
HO-MepuToHIaNbHUM paKTopamu 6e3nnigas. NepesipeHo BNAMB TaKMX NapameTpiB Y0N0BiYOi GepTUAbHOCTI, AK KOH-
LeHTpaL,ifa, pyxaMBicTb Ta Mopdosioria cnepmaTto30iais B eAKkyNATi, Ha NpoLecn paHHbOro embpioreHesy. BctaHOB-
JIEHO, WO NPW 3aCTOCYBAHHI AOMOMIXKHUX PENPOAYKTUBHUX TEXHO/IONIM YacToTa 3anif4HeHHA oounTiB Ha cTaaii Ml
CTAaTUCTUYHO 3HAYyLLLEe MEHLUA cepes, NALLIEHTIB 3 YoN0BiUYMM daKTopomM 6e3nnigas, y NOpPiBHAHHI 3 pe3y/bTaTUBHI-
cTio npoueaypw IKCl ansa noapy»K*Ka 3 HopMaabHUMM NMOKa3HUKaMM ciepMorpamMmum y Yososikis (df=1, X2,.,. =65,733,
x2¢m =66,608, p<0,05). [JoBeaeHO 38’A30K MiK MOPdO/IOriEl0 Ta PyXUBICTIO CNEepPMaTOo30iaiB B eAKyAATI i 4HaCTOTO
dbopmyBaHHA 6racTouncT BUCOKOI MOPdONOFiYHOI AKOCTI, OTPUMaHMX y nporpamax EK3 Bif, nawieHTiB 3 nopyweHHAM
cnepmatoreHesy (r=0,24 i r=0,21, BianosigHo). MigTBepasKeHo, Wwo 36inblleHHA BiKY KiHOK aCOLLil0OETLCA 3 POCTOM
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4yacToT GOopPMyBaHHA aHeynaoigHMX eMbpioHiB Npu 3acTtocyBaHHi meTtogis APT (p<0,05). He 6yno BCTaHOBAEHO
BMN/INBY BIiKY iHOK Y1 YONOBIKIB Ha npouec popmyBaHHA 6aacTouncT y nporpamax EK3. He BuABAeHO BNAMBY TaKMX
NMOKa3HMKIB Y00BIYOI penpoayKTUBHOT GYHKLi, AK PyXIMBICTb, KOHLEHTPALiA Ta mopdooris cnepmaTosoigis, Ha
3arasbHy YactoTy GOopMyBaHHA 61aCTOLMCT Ta YACTKY aHeYNAoiAHUX 61aCTOLMUCT, OTPUMAHKX in Vitro Bif, NaLieHTIB
3i 3HUKEHO PenpoAyKTUBHOW PyHKLUiED. MpoaeMOHCTPOBaHO, WO 36anaHcoBaHM KapioTun embpioHa € oaHiet0
3 HanbinbLL BaXKMBUX YMOB HaCTaHHA BariTHOCTI 3a pi3HMX pakTopis 6e3nniana y nogpyKxi.

3an/igHeHHs, yactota GopmyBaHHA 6aacToumcr.

CLINICAL OUTCOME ASSOCIATED WITH ASSISTED REPRODUCTIVE TECHNOLOGIES IN COUPLES WITH VARIOUS
FACTORS OF INFERTILITY AFTER TRANSFER OF FROZEN EMBRYOS WITH A BALANCED KARYOTYPE

Feskov O. M., Zhylkova Ye. S., Somova O. V., Feskova A. O., Konoplia L. A.

Abstract. The question of the influence of oocyte or sperm on the process of blastocyst formation and the ori-
gin of embryonic aneuploidies at early stages of development after in vitro fertilization remains open. The rates of
blastocyst formation with a balanced karyotype and the clinical pregnancy rates after the frozen embryo transfer for
couples with male and tubal-peritoneal infertility factors were investigated in present study. The influence of such
parameters of male fertility as the concentration, motility and morphology of sperm in the ejaculate on the pro-
cesses of early embryogenesis was examined. It was found out that the frequency of fertilization of oocytes at the
Ml stage is statistically significantly lower among patients with male factor infertility, compared with the effective-
ness of the ICSI procedure for couples with normal spermogram indices in men (df=1, x2_ =65.733, x2_  =66.608,
p<0.05). The relationship between the morphology and motility of spermatozoa in the ejaculate and the rates of
formation of high morphological quality blastocysts produced in IVF programs from patients with spermatogenesis
failures (r=0.24 and r=0.21, respectively) has been proven. It has been confirmed that increasing the women age is
associated with an increase in the frequency of formation of aneuploid embryos when using ART methods (p<0.05).
The total blastocyst formation rates appeared to be unaffected by patients age in IVF cycles. The influence of such
indices of male reproductive function as sperm motility, concentration and morphology on the total blastocyst for-
mation rate and on aneuploid blastocysts formation rates was not found out. It has been demonstrated that a bal-
anced embryo karyotype is one of the most important conditions for achievement of clinical pregnancy in couples
with various factors of infertility.

Key words: infertility, preimplantation genetic testing for aneuploidy, in vitro fertilization, blastocyst formation
rate
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