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essary information to compare them with the features of combined series of inhabitants from Slobozhanshchyna,
Halychyna, Volhynia, Podillia, and Middle Dnipro region.

Aim. To introduce new material into scientific circulation, provide a general cranioscopic characterization of
skulls from the 18th — 19th centuries in the Chernihiv-Sivershchyna region, and compare this data using multivariate
comparative analysis with samples of European populations.

Object and research methods. The study examined 158 skulls from seven archaeological sites in Chernihiv-Siver-
shchyna, dating from the 17 — 19% centuries. Six cranioscopic traits were analyzed using methodologies developed
by A. Kozintsev and others. Statistical processing was carried out using multivariate analysis at the intergroup level.

Results. The analysis revealed that the Chernihiv-Sivershchyna group fits within South European indices for most
traits. A moderate occipital index suggests a weak Mongoloid admixture. Multivariate statistical analysis showed
similarities with Cossack series from the Middle Dnipro region and, to a lesser extent, with skulls from Ichkeria.
Western connections were also identified through cluster analysis.

Conclusions. The study confirms a predominantly European origin for the Chernihiv-Sivershchyna population,
with a slight steppe influence. It reveals both southern and western directions of anthropological connections. The
results provide a foundation for further research on the biological and historical relationships of this population with
other groups in Eastern Europe and the Caucasus.

Key words: ethnic cranioscopy, morphology, anthropology, Homo sapiens, Chernihiv-Sivershchyna, mammal,
Polissia, racial studies, craniology; skull; physical anthropology; developmental biology, racial type, eidonomy, bio-
logical factor, miscegenation, Europoid race.
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According to the literature, the male factor is the cause of infertility in almost 60% of cases. Currently, research
data on the impact of male fertility disorders on embryo development and the occurrence of chromosomal abnor-
malities are ambiguous.

The aim of this study was to investigate the dependence of the frequency of formation and the presence of
changes in the karyotype of blastocysts when embryos are obtained by in vitro fertilization from men with severe
spermatogenesis disorders on such indicators as concentration, motility, and morphology of spermatozoa in the
ejaculate.

In total, preimplantation genetic testing for aneuploidy (PGT-A) was performed on 974 blastocysts obtained from
patients with spermatogenesis disorders and men with normal fertility. Microscopic analysis of the ejaculate was
performed according to the WHO guidelines of 2010. Embryos were obtained using assisted reproductive technolo-
gies. Preimplantation genetic screening of embryos at the blastocyst stage was performed using a new-generation
sequencing method. Statistical hypotheses were tested at the significance levels of 0.05, 0.025, and 0.01.

The proportion of euploid embryos obtained from patients with severe spermatogenesis disorders is statistically
significantly lower than that of blastocysts with a balanced karyotype obtained from men with normal reproductive
function (p<0.05). A direct correlation was found between the morphology, concentration and motility of spermato-
zoa in the ejaculate and the total frequency of blastocyst formation, regardless of the embryo karyotype (t=6.555,
t=8.449 and t=3.354, respectively). The results obtained in this study indicate that the detection of significant abnor-
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malities of spermogram parameters in the microscopic analysis of the ejaculate is an indication for preimplantation
genetic screening for aneuploidy in embryos obtained from patients with spermatogenesis disorders.

Key words: spermatogenesis failures, PGT-A, IVF, blastocyst formation rates.

Connection of the publication with planned re-
search works.

The work was performed within the framework of
the research project “Determination of the role of pre-
treatment to improve the efficiency of cryopreservation
and hypothermic storage of cellular structures of differ-
ent levels of organization” (state registration number
0121U113329).

Introduction.

According to international demographic statistics,
about 48.0 million families in 190 countries are infertile
[1]. In Ukraine, about 18% of married couples have prob-
lems with conception. Treatment of infertility in women
and men requires the use of assisted reproductive tech-
nologies (ART) [2].

According to the World Health Organization (WHO),
a marriage is considered infertile if the wife does not be-
come pregnant during regular sexual intercourse with-
out the use of any contraceptives for one year, provided
that the couple is of childbearing age. It is known that
both male and female factors can be the cause of an in-
fertile marriage with almost equal frequency, and a sig-
nificant number of couples have a combination of these
factors [3].

According to the literature, in almost 60% of cases,
the cause of marital infertility is the male factor [4]. The
achievements of modern medicine, in particular the use
of ART methods using the procedure of intracytoplasmic
sperm injection into an oocyte (ICSl), make it possible to
obtain fertilization even from patients with severe sper-
matogenesis disorders [5]. Currently, research data on
the impact of male reproductive dysfunction on embryo
development and the occurrence of aneuploidy are am-
biguous. For example, in his study, Gat I. (2017) showed
no connection between a marked decrease in male fer-
tility and the occurrence of karyotype changes in blasto-
cysts [6]. On the other hand, Ganza A.L. and colleagues
(2016) proved in their work that a significant decrease
in the concentration of spermatozoa in the ejaculate
affects the presence of chromosomal abnormalities in
embryos and leads to a reduction in the effectiveness of
infertility treatment when using ART [7]. In turn, Tarozzi
N. and colleagues (2019) showed in their study a correla-
tion between a decrease in male fertility and the forma-
tion of blastocysts with a mosaic karyotype [8].

The aim of the study.

To investigate the dependence of the frequency of
formation and the presence of changes in the karyotype
of blastocysts when obtaining embryos by in vitro fertil-
ization from men with severe spermatogenesis disorders
on such indicators as concentration, motility and mor-
phology of spermatozoa in the ejaculate.

Object and research methods.

Primary data and laboratory tests were coolected at
the Clinic of Professor Feskov O.M. (Kharkiv). This study
was approved by the Ethics Committee of Sana-Med LLC
(Center for Human Reproduction “Clinic of Professor
Feskov 0.M.”) following Protocol No. 8 of December 01,
2019. Each patient has signed an Informed Consent form
for the use and processing of data. From 2020 to 2024,
three groups of patients were considered for whom the
results of preimplantation genetic testing for aneuploidy

(PGT-A) of embryos obtained under in vitro fertilization
(IVF) programs were studied. In Group 1, embryos were
obtained from 121 patients with significant spermato-
genesis disorders, aged 32 to 43 years, using donor oo-
cytes for fertilization. Group 2 was formed of 82 men
with decreased spermogram parameters, aged 35 to
46 years; fertilization was performed using only spousal
gametes, with the exclusion of the female factor of in-
fertility in couples. Group 3 was considered as a control
group: embryos were obtained using donor gametes. A
total of 974 blastocysts were subjected to preimplanta-
tion genetic testing: 472, 358, 144 embryos in Groups 1,
2, and 3, respectively. Microscopic analysis of the ejac-
ulate was performed with the interpretation of repro-
ductive function indicators according to the WHO rec-
ommendations of 2010 [9].

A molecular genetic analysis of microdeletions of the
AZF locus of the Y chromosome: sY84 (DYS273), sY86
(DYS148), sY127, sY134 (DYS224), sY254 (DAZ), sY255
(DAZ) and the SRY gene as an internal control by PCR for
men with decreased fertility was performed [10]. DNA
was extracted from peripheral blood samples using Nu-
cleoSpin Blood DNA extraction kits (Germany). PCR was
performed using the ABI PRISM 7500 real-time PCR sys-
tem (USA). The sequence of primers used followed the
recommendations of the National Center for Biotechnol-
ogy Information (NCBI).

The karyotype of patients with severe spermatogen-
esis disorders was checked. The cytogenetic method of
differential GTG chromosome staining was used to an-
alyze the chromosomes of cultured peripheral blood
lymphocytes [11]. The results of the cytogenetic study
are presented by the International Human Cytogenetics
Nomenclature System [12].

In the framework of in vitro fertilization programs,
an anti-GnRH protocol was used for controlled ovarian
stimulation (COS) of oocyte donors and patients in cou-
ples. Oocytes obtained after transvaginal puncture were
fertilized by ICSI. The embryos were cultured to the
blastocyst stage in GAIN medium Single-step (Austria)
at a temperature of 36.9°C-37.1°C and a CO, content of
5.5%-5.7% [13]. Preimplantation genetic screening of
embryos at the blastocyst stage was performed using
the next-generation sequencing (NGS) method [14].

In the statistical analysis, the data were checked for
compliance with the law of normal distribution. The Stu-
dent’s coefficient was used to determine the relationship
between the parameters of the microscopic analysis of
the ejaculate, the level of aneuploidy in blastocysts, and
the morphological features of embryos. The statistical
hypotheses were tested using the X2 criterion at the sig-
nificance levels of 0.05, 0.025, 0.01 [15]. Database cre-
ation and calculations were performed using the Apache
Open Office 4.0.0 software package (Sana-Light LLC, Sa-
na-Med LLC).

Research results and their discussion.

As a result of molecular genetic testing in men with
reduced spermogram parameters, no microdeletions of
the AZF locus of the Y chromosome sY84 (DYS273), sY86
(DYS148), sY127, sY134 (DYS224), sY254 (DAZ), sY255
(DAZ) were detected. All patients in Group 1 and Group
2 had a normal male karyotype of 46,XY.
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Of the 974 blastocysts obtained in the three groups,
biopsies were performed on the fifth day of cultivation
for 623 embryos and on the sixth day for 351 blasto-
cysts, respectively. A photo of a blastocyst before the
biopsy procedure is shown in the figure.

According to the results of PGT-A, it was found that
the proportion of euploid embryos obtained from pa-
tients in Group 1 and Group 2 with severe spermato-
genesis disorders was statistically significantly lower
compared to the control group (table 1). There was no
statistically significant difference in the frequency of for-
mation of blastocysts with a mosaic karyotype obtained
from men with reduced spermogram parameters and in
the control group.

When studying the relationship between the pres-
ence of aneuploidy in blastocysts obtained from patients
with spermatogenesis disorders and classical spermo-
gram parameters, no influence of such
indicators of male reproductive function
as sperm motility, concentration and
morphology on the proportion of aneu-

Figure — Blastocystis 5AA according to the classification of D.
K.Gardner in vitro before the biopsy procedure. Magnification: x250.

Table 1 — Results of preimplantation genetic testing
for aneuploidy of blastocysts obtained from patients with

spermatogenesis disorders

ploid blastocysts in the study groups was

found. However, it has been proven that Total number | FroPortion Proportion Proportion of
the total blastocyst formation rate (BFR) Groups of blastacysts of euploid of aneuploid blastocysts with
Y . i of patients N | blastocysts, blastocystsct, | mosaic karyotype,
for embryos obtained from men with N (%) N (%) N (%)
decreased fﬁr'lf'“ty dep?lf‘ds 0’215’39”“3' Group 1 472 281 (59,5)" " 118 (25,0) 73 (15,5)
tozca morphlogy motlty snd<oncen [Goup2 | s | issaesr | sasaen | o
. X . G 3 144 110 (76,4)"" 24 (16,7 10 (6,9
The results obtained in this study roup (76,4) (16,7) (6,9)
indicate that the detection of significant *df=1,x2,, =12,803,x2,, =13,520, p<0,05
deviations in spermogram parameters | Statistics **df=1,x2,, =41,646, 2, = 42,932, p<0,05
during the microscopic analysis of **rdf =1, %2, = 18,764, %2, = 19,377, p<0,05
the, eJaCUIat_e 15 an I,ndlcatlon ,for Notes: p — significance value, N — number of blastocysts.
preimplantation  genetic  screening

for aneuploidy in embryos obtained
from patients with spermatogenesis
disorders. This conclusion is of great

Table 2 — Correlation of the presence of aneuploidy in blastocysts
obtained from patients with spermatogenesis disorders with

classical spermogram parameters

practical importance, considering the

T . Parameter of the spermogram . - X
data presented earlier in the literature o S o
; [T S 9
on the lack of correlation between Mean value, | £ § §§‘£ t p
PGT-A results and sperm quality. For Name Rim SE| ©5E
example, Sills E. Scott et al. (2014) * = %58
demonstrated no _correlatlo.n betwee_n Mobility, % 33,70+10,15 | 203 46,60 3,354 p<0,05
g_‘e results of p;e'mp'g”tat'on geb”et'c Concentration, mil./ml | 49,66+17,06 | 203 | 46,60 8,449 | p<0,01
lagnostics performed on embryos Fo o oo o 10,12¢5.93 | 203 | 46,60 6,555 | p<0,01

obtained from oocyte donors and
sperm counts [16]. In his study, V.
Burruel (2014) showed no difference between the
morphological features of blastocysts with a balanced
karyotype and the morphology of blastocysts with
chromosomal abnormalities on the fifth and sixth days
of embryo development [17]. The data presented in this
study confirm the connection between the decline in
male reproductive function and the quality of embryos
obtained in IVF programs, which is of great practical
importance, given that a number of authors argue that
the quality of embryos depends only on the quality of
oocytes [18-21].

Conclusions.

The relationship between male fertility parameters
and the quality of embryos obtained in vitro fertilization
programs has been proven. It has been shown that a
decrease in such parameters of the spermogram as
morphology, motility and spermatozoa concentration in
the ejaculate leads to a reduction in the overall frequency
of blastocyst formation for embryos obtained from men
with decreased fertility. It has been established that the

Notes: p — significance value, t — Student’s coefficient.

proportion of euploid embryos obtained from patients
with severe spermatogenesis disorders is statistically
significantly lower compared to the proportion of
blastocysts with a balanced karyotype obtained from
men with normal reproductive function.

Prospects for further research.

Taking into account that the data from studies on
the impact of male reproductive dysfunction on embryo
development and the occurrence of aneuploidy are am-
biguous, it is promising to conduct a more detailed study
of the ejaculate parameters, in addition to microscopic
analysis parameters, for a possible link with the forma-
tion and ploidy of blastocysts obtained from patients
with fertility disorders. At present, it is important to de-
velop methods that will make it possible to select the
best embryo as a result of ART treatment for a healthy
pregnancy and healthy offspring.
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PE3YNILTATU NPEIMN/IAHTALIMHOIO rEHETUYHOIO TECTYBAHHA B/IACTOLUCT,

OTPUMAHMUX BIA HONOBIKIB 3 BUPAXXEHUMW NOPYLWWEHHAMWU ®EPTUNTIbHOCTI
LieHTp PenpoayKuii ntoguun «KniHika npodecopa PecbkoBa 0.M.» (m. Xapkis, YkpaiHa)
zhilkova@feskov.com.ua

32i0H0 nimepamypHUM OaHUM, 4Yonao8ivuli hakmop € npuyuHoto 6e3rnnidds y noopyxoxi npakmu4yHo y 60%
surnadkie. Hapasi 0aHi docnidiceHsb w000 8nausy nopyweHHa hepmunsHOCmi y 4os108iKie Ha PO38UMOK emMbpioHis
ma 8UHUKHEHHA Y HUX XPOMOCOMHUX OPYWeHb € HEOOHO3HAYHUMU.

Memoto daHoi pobomu cmaso 00cnidHeHHA 3a1eHHOCMi Yacmomu popMy8aHHA | HAABHOCMI 3MiH y Kapiomuni
b6aacmouyucm, nNpu oMpPUMAHHI eMbpioHi8 WAAXOM NposedeHHA eCKMpPAaKopnopasabHO20 3anniOHeHHA in vitro eid
Y0/108IKi8 3 8UPAHEHUMU MOPYWeHHAMU criepmamozeHe3y, 8i0 maKux NMoKA3HUKI8, AK KOHUeHMpauis, pyxausicme
ma mopghonoeisa criepmamo30idie 8 eaxkynami.

3aeanom 6yno0 nposedeHo npeimnaaHmayiliHe 2eHemuyHe mecmyeaHHA Ha aHeynaoidii ([IT-A) 974
b6aacmouyucm, ompumaHux 8i0 nayieHmis 3 nopyweHHAM criepMmamozeHe3y ma 8i0 40s108iKi8 3 HOPMAAbLHUMU
MnoKasHuKamu pepmusnasbHocmi. MikpockoniyHuUl aHani3 eakyanamy 8UKOHAHO 32i0HO pekomeHOayiam BOO3 gid 2010
POKY. EMBpioHU ompumMaHi 3 BUKOPUCMAHHAM O0MOMIHHUX penpodyKmueHUX mexHosnozil. MpeimnaaHmayitiHul
2eHemuyHul CKpuHiH2 eMbpioHie Ha cmadii 6racmoyucmu rnposedeHo 3 BUKOPUCMAHHAM Memooa CEKBEHYBAHHA
H08020 noKosniHHA. CmamucmuyHi 2inome3u nepesipeHi 3a pisHie 3Hauyuw,ocmi 0,05, 0,025, 0,01.

Yacmka eynnoioHuUx embpioHis, ompumaHux 8i0 nauieHmis 3 8UPAXEHUMU MOPYWEHHAMU CriepmMamozeHesy,
CMamucmu4Ho 3Ha4yu,e MeHwa y nopisHAHHI 3 yacmxoro baaacmouyucm 3i 36a1aHCOBAHUM Kapiomur, ompumMaHuUx
8i0 40s108iKi6 3 HOPMAAbHUMU MOKA3HUKAMU pernpodykmueHoi ¢yHKyii (p<0,05). BuseneHo npamuli 38'A30K
MiXC MOP002iEr0, KOHUEHMPAYIEID Ma pyxaugicmio crepmamos0idie 8 eaKyanami ma 3a2asbHOK YACmMomor
hopmysaHHA baacmouyucm, He3anexHo 8i0 Kapiomurny embpioHa (t=6,555, t=8,449 i t=3,354, 6i0nosioHo).
OmpumaHi y OaHili pobomi pe3ynemamu cg8id4ame Mpo me, W0 BUABAEHHA 3HAYHUX 8iOXUseHb rnapamempie
criepmozpamu rpu MiKPOCKOMIYHOMY QaHQOAI3i eAKYnAmy € MOKA3aHHAM 00 MposedeHHA npeimnaaHmayitiHo2o

Knrovoei cnoea: nopyweHHs cnepmamoeenesy, I T-A, EK3, yacmoma dpopmysaHHa baacmouyucm.

38’A30K nyb6niKauii 3 n1aHOBMMMU HayKOBO-A0CNIA-
HUMU poboTamu.

PoboTa BMKOHaHa y pamKax HOP «Bu3HauyeHHs poni
nonepeaHboi 06pO6KM ANA NiABULWEHHA ePEKTUBHOCTI
KpPiOKOHCEpPBYBAHHA i rinoTepmiyHOro 36epiraHHa Kii-
TUHHUX CTPYKTYp PIi3HOrO PiBHA opraHisauii» (Homep
OeprKkaBHOT peecTpauii 0121U113329).

Bctyn.

3a AaHMMKM MixkHapogHoi [emorpacdiyHoi cTaTumc-
TMKKM, y 190 KpaiHax cBiTy 62m3bko 48,0 MAH poawH
HennigHi [1]. B YKpaiHi 6an3bko 18% noapy:kHix nap
MatoTb npobnemu i3 3a4atTam. JlikyBaHHA 6e3nnigaqa y
JKIHOK Ta 40/10BiKiB NOTPebYE BUKOPUCTAHHA AOMOMINK-
HUX PenpoayKTUBHUX TexHonorin (4PT) [2].

3a BM3HayeHHAM BcecBiTHbOI OpraHisaLii oxopo-
HK 3g0poB’a (BOO3) 6e3nnigHMM BBaXKAETbCA W06, B
AKOMY Y OPYXUHU NPOTATOM OLHOTO POKY HE BUMHUKAE
BariTHOCTI NpW perynapHomy ctateBomy KuTTi 6e3 3a-
CTOCyBaHHA byab-aKMX 3acobiB KOHTpaLenLji 33 yMOBH,
O MOAPYKKA 3HAXOAUTLCA B AiTOpoaHOMY Biui. Bigo-
MO, WO MpUYMHO 6e3nnigHoro waby NpakTUYHO 3
O[HAKOBOK YaCTOTOI MOXYTb BYyTM AK YONOBIYi, TaK i
JKiHOUi aKTopuW, a y 3HAYHOI YaCTMHM MOAPYKHIX nap
CNOCTEPIraeTbCA NOEAHAHHA LMX YUHHMKIB [3].

3rigHo NiTepaTypHUM AaHWUM, NPAKTUYHO Yy 60% BuK-
nafKiB NPUYMHOK HEHACTAHHA BariTHOCTI Y MNOAPYXXKi €
yosioBiunit daktop [4]. JlocArHeHHA cyyacHoi meguum-
HK, 30Kpema 3acTtocyBaHHA meTogis [PT 3 BMKOpUCTaK-
HAM MpoueAypy iHTpauuTonaasMaTUYHOI iH ekLii cnep-
maTto3oiga y oouumT (IKCl), fatoTb MOKIMBICTb OTPUMATH
3annigHeHHA HaBiTb BiA NAUIEHTIB 3 BUPAXKEHUMM NOPY-

LWeHHAMM cnepmaTtoreHesy [5]. Hapasi gaHi gocniakeHb
LLOAO BNAMBY MOPYLIEHHA PenpoayKTUBHOI QYHKLIT Y
YONOBIKIB Ha PO3BUTOK eMOPIOHIB Ta BUHUKHEHHSA Y HUX
pocniaskeHHi Gat I. (2017) nokasaB BiACyTHiCTb 3B'A3-
KY MiX BMPAXKEHUM 3HUMKEHHAM MOKa3HWKIB 4YON0BI-
Yoi GepTUNbHOCTI Ta BUHMKHEHHAM 3MiH Y KapioTuni y
6nacTtoumncTax [6]. 3 iHworo 60oky, Ganza A.L. 3 Kosera-
Mu (2016) gosenn y cBoilt pobOTi, WO 3HAYHE SHUNKEH-
HA KOHUEHTpauii cnepmaTo30iaiB B eAKyNATi BN/AMBAE
Ha HaABHICTb XPOMOCOMHMX MopylweHb y embpioHax
Ta BeAe [0 3HUXKEHHA pe3yNbTaTMBHOCTI JliKyBaHHA He-
nniaaa npu sBukopuctanHi APT [7]. Y cBoto yepry Tarozzi
N. 3 Kosieramu (2019) nNokasanu y CBOEMY AOCAIAMNKEHHI
KOPENALi MiXK 3HUNKEHHAM MOKA3HMKIB Yo10BivOi dep-
TUABbHOCTI Ta GOpMyBaHHAM 61aCTOLMCT 3 MO3AiYHUM
Kapiotunom [8].

MerTa gocnigXeHHs.

JocniaxKeHHA 3anexHocTi YactoTn GOpMyBaHHA i
HaABHOCTI 3MiH y KapioTmni 61acToUMCT, NP OTPUMaHHI
eMOpIOHIB LWNAXOM NPOBEAEHHA ECKTPAKOPMNOPASbHOTO
3annigHeHHA in vitro Big, YONOBIKIB 3 BUPAXKEHMMW NO-
pyLUEHHAMM cnepmaToreHesy, Bif, TaKMX NOKA3HUKIB, AK
KOHLeHTpaLia, pyxamnsictb Ta mopdosoria cnepmaToso-
ifiB B eARynATI.

06’eKT i meTOAU AOCNiAXKEHHSA.

36ip nepsBuHHOI iHbopMmauii Ta nabopaTopHi pocni-
OxeHHA nposoguan B «KniHiui npodecopa decbkoBa
O.M.» (M. XapkiB). MpoBeAeHHA AAHOrO A0C/IAKEHHS
yxBaseHo ETMyHMm KomiteTom TOB «CaHa-Mep» (Llen-
TPy penpoaykLuii ntoanHu «KniHika npopecopa Pecbro-
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Ba 0.M.») BignosigHo go npoTtokony Ne 8 Big 01 rpyaHsa
2019 poky. KokHum nauieHTom nignucaHa IHpopmoBa-
Ha 3rofa LWOAO BMKOPUCTAHHA Ta 0BpobKM gaHuMX. 3a
nepiog, 2020-2024 pp. po3rasHYTO TPU FPYNK NALEHTIB,
ANA AKX Byno pgocnigKeHo pesynbTaTv npeimniaHTa-
A) eMbpioHiB, OTPMMaHMX Y pamMKax Mporpam ekcTpa-
Kopnopa/sbHoro 3annigHeHHs (EK3). Y Mpyni 1 emb6pioHn
OTpUMaHiI Big 121 naujieHTa 3i 3HAYHUMM NOPYLLUEHHAMM
cnepmatoreHesy, Bikom Big 32 go 43 pokis, 3 BUKOPUC-
TaHHAM LOHOPCbKUX OOLMTIB NpW 3annigHeHHi. Mpyny
2 6yno chopmMoBaHO 3 82 YOJOBIKIB 3i 3HUKEHHAM Na-
pameTpis cnepmorpamu, Bikom Big, 35 no 46 pokis; npu
LboMy 6yn0 MpoBeAeHO 3anfigHEHHA 3 BUKOPUCTaH-
HAM BUKIIOYHO FaMeT MOAPYHKIKSA, 32 YMOB BUK/IIOUEH-
HSA »KiHo4Yoro ¢akTopa 6e3nnigaa y napax. lpyny 3 6yno
PO3IAHYTO, AK KOHTPO/IbHY rPyny: eMBpioHM OTpUMaHI
3 BMKOPWUCTAHHAM [AOHOPCbKMX rameT. 3aranom 6yno
npoBeAeHO MpeiMnaaHTaLiiHe reHeTUYHe TeCTyBaHHA
974 6nactoumct: 472, 358, 144 embpioHn y Mpynax 1, 2
Ta 3, BignosigHo. MiKpOCKONIYHWUI aHaNi3 earynAaTy BU-
KOHaHO 3 iHTepnpeTaLielo NOKa3HMKIB PeNnPOAYKTUBHOI
dYHKU,i 3rigHO pekomeHaauism BOO3 Big 2010 poky [9].

Byno nposefeHO MONEKYNAPHO-TEHETUYHMIA aHani3
Mmikpogeneui AZF-nokycy Y xpomocomu: sY84 (DYS273),
sY86 (DYS148), sY127, sY134 (DYS224), sY254 (DAZ),
sY255 (DAZ) i reHy SRY siK BHYTpPiLLHbOIO KOHTPO/IIO Me-
Toaom MJIP AnA YoNnoBiKiB 3i 3HUMKEHHAM MOKa3HUKIB
deptunbHocTi [10]. BuginenHa AHK 3i 3paskiB nepu-
depuyHoi KpoBi NpoBoamMnoca 3a gornomorot Habopis
ana ekctpakuii AHK «NucleoSpin Blood» (HimeuuunHa).
MJIP BMKOHaAHO 3 BMKOpUCTaHHAM cuctemu «ABI PRISM
7500 real-time PCR system» (CLUA). MocnifoBHicTb BK-
KOPUCTaHUX NpanmepiB BiamnoBigana pekomeHzauisam
National Center for Biotechnology Information (NCBI).

MepeBipeHO KapioTUN NALLiEHTIB 3 BUPAXKEHMMMU NO-
pyweHHAMM cnepmaToreHesy. LIuToreHeTUYHNI meTog,
andepeHuiiHoro 3abapeneHHa xpomocom GTG 3acTo-
COBYBa/NUCA /1A aHanNily XPOMOCOM Ky/JbTMBOBAHMX
nimdouuTie nepudepunyHoi Kposi [11]. Pesynbratv um-
TOreHeTUYHOro AOCNiAXKEeHHA HaBeAeHi BignoBiAHO A0
MiXHapoAHOI CUCTEMU HOMEHKNATYPU LUTOFeHETUKM
noguHn [12].

Y pamKax nporpam eKCTpaKoprnopasbHOro 3anif-
HEHHA ANA KOHTPO/AbOoBaHOI cTumynauii osynauii (KCO)
[OHOPIB OOUMTIB Ta MALIEHTOK Y MOAPYKMKAX 3aCTOCO-
BYyBa/IM MPOTOKON 3 aHT-THPI. OTpumaHi nicna TpaH-
CBariHa/sIbHOI MYHKLUIT 0OUMTM 3anaigHeHi MeTogom
IKCI. KynbTnByBaHHA embpioHiB 4o cTaaii 6aactoumnctym
BUKOHaHO B cepegosuuax GAIN medium Single-step
(Asctpia) 3a Temnepatypu 36,92C-37,19C Ta smicTi CO,
5,5%-5,7% [13]. MNpeiMmnaaHTauiMnHNI TeHETUYHUIA CKPU-
HiHT eMbpioHiB Ha cTagjii 6aacTouncT NPoBEeAEHO 3 BU-
KOPWUCTaHHAM MeTOoAa CEKBEHYBAHHA HOBOIO MOKO/IHHA
(next generation sequencing, NGS) [14].

Mpy npoBeAeHHI CTaTUCTUYHOTO aHaNi3y AaHi nepeBi-
peHi Ha BigNOBIAHICTb 3aKOHY HOPMaIbHOTO PO3NOAiny.
[na BuABneHHA 3B'A3KYy MiXK MOKa3HMKaMM MapameTpis
MIKPOCKOMIYHOro aHanisy eAaKkynsaTy 3 piBHEM aHeynoi-
4iily 6nactoumcrax Ta MopdonoriYyHMMM 0co6aMBOCTAMM
eMbpioHiB BUKOpUCTaHO KoediuieHT CTbtogeHTa. CTaTnc-
TWUYHI TinoTe3n NepeBipeHo 3a AONOMOTOK KpUTepito x2
3a piBHiB 3HauywocTi 0,05, 0,025, 0,01 [15]. CTBOpEHHSA
6a3 faHuX i NpoBefeHHA PO3paxyHKiB NMpPoBoAMAM 3a

ponomoroto nakety nporpam Apache Open Office 4.0.0
(TOB «CaHa-/aiiT», TOB «CaHa-Mepgy»).

Pe3ynbTatu AocniaKeHHA Ta ix 06roBopeHHs.

Y pe3ynbraTi MOIEKYNIAPHO-TEHETUYHOIO TeCTYBaHHA
Y YOJIOBIKIB 3i 3HU}KEHMMW NapameTpamm crnepmorpamm
He BMABNEHO Mikpoaeneuin AZF—nokycy Y xpomocomm
sY84 (DYS273), sY86 (DYS148), sY127, sY134 (DYS224),
sY254 (DAZ), sY255 (DAZ). Y Bcix naujeHTis Mpynu 1 Ta
Mpynu 2 BCTAaHOB/IEHO HOPMA/IbHUI YOMOBIUMIA KapioTun
46, XY.

3 974 6nacToumcT, OTPUMAHUX 3arajloM y TPbOX PO3-
TNAHYTUX Fpynax, 6ioncia Ha N'aTUiA AeHb KYNbTUBYBaHHSA
6yna BUKOHAHa A/1a 623 embpioHiB Ta Ha LWOCTUIN AeHb
— ana 351 6nactoymcTy, BignosigHo. PoTo bractoumncTm
nepez npoueaypoto bioncii HaBeAeHO Ha PUCYHKY.

3a pesynbratamu [IT-A BCTAHOBNAEHO, WO 4YacTKa
eynaoiaHnX emb6pioHiB, OTPUMaHMX Bif naujieHTiB Mpynu
1 ta Mpynn 2 3 BUPAXKEHNUMM NOPYLUEHHAMM CNepMaTo-
reHesy, CTaTUCTUYHO 3HAYyLLe MEHLIA Y MOPIBHAHHI 3
OAHUMW KOHTPOAbHOI rpynu (Tabaunuya 1). CTaTUCTUYHO
3HAYyLWOI pi3HULi Yy YacToTi PpopmyBaHHI BnacTounct
3 MO3al4HMM KapioTMNOM, OTPUMaHWUX Bifg, YONOBIKIB
3i 3HUKEHMMM NapameTpaMu Crepmorpamm, Ta y KOH-
TPONbHIN rpyni He BUAB/EHO.

MNig yac gocnifarKeHHs 3B’A3Ky HasiBHOCTI aHeynaoigii
y 6nactoumncrax, oTpUMaHMX BiZ MaLiEHTIB 3 NOpyLUEH-
HAMW criepmaTtoreHesy, 3 KAACUYHMMWU MOKa3HUKAMMU
Cnepmorpamum He BUABNEHO BMJ/IMBY TAaKMX MOKA3HWUKIB
4010BIYOi penpoayKTUBHOI GYHKLT, AK PYXAUBICTb, KOH-
LeHTpauia Ta mopdonoria cnepmaTtos0ifiB, Ha 4acTky
aHeynaoigHUX 6aacTounCT Y AOCAIAXKYBAHUX Tpynax.
BTim poBefeHo, WO 3aranbHa 4Yactota GpopmyBaHHA
6nactoumnct (YPB) s embpioHiB, OTPUMAHMX Bif Yon0-
BiKiB 3i 3HM)KEHHAM GepTUNbHOCTI, 3aNeXnTb Bif, MOp-
donorii, pyxn1MBOCTi Ta KOHLEHTpaALii cnepmaTto30igis B
earynati (tabnauysa 2).

OTpumaHi y AaHin poboTi pesynbTaTu cBig4YaTb NPo
Te, WO BUABNEHHA 3HAYHMX BIAXWEHb MNapameTpis
cnepmorpamum npu MiKpOCKOMIYHOMY aHanisi eakynaTty
€ NOKA3aHHAM [0 NPOBEAEHHA NPeiMNNAHTALIHOrO re-
HETMYHOTO CKPUHIHIY Ha aHeynnoiajii embpioHis, oTpu-
MaHWX Bif, NAUIEHTIB 3 NMOPYLUEHHAM criepmaToreHesy.
[aHuli BUCHOBOK MA€E BaXKNMBE MPAKTUYHE 3HAYEHHS,
6epyum [0 yBarv HaBeAeHi paHille y nitepaTypi AaHi Npo
BiZICYTHICTb 3B’A3Ky pe3ynbratiB MIT-A 3 AKicTio cnepmu.
Hanpwuknag, Sills E. Scott 3i cnisasT. (2014) y cBoi poboTi
NPOAEMOHTPYBaNW BiACYTHICTb 3B’A3KY MiXK pe3ynbTraTa-

PucyHok — Bnacrouyucra 5AA 3a knacuikauieto D. K. Gardner in
vitro nepeg, npoueaypoto bioncii. 36inbweHHA: x250.
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Tabnuua 1 — Pe3ynbTaTi NpeimnaaHTauiiHOro reHeTUYHOro Tec-

nopyLIeHHAMMU cnepmaToreHesy

MpUMITKK: p — piBeHb 3HauyLwocTi, N — KinbKicTb 6aacToumcr.

MaHUX Bi,q naU,iGHTiB 3 NOpyweHHAMMU cnepmaToreHesy, 3 K1aCU4Hun-

MU napameTpamm C

nepmorpamm

WO fAKiCTb emMBpioHiB 3anexuTb AuLle
BiA AKOCTi ooumTis [18-21].
BucHoBKM.

; ?@ran.bHa YacTka eynnoia- LI?CTKa aHeynno- LlaCTKaHGJ'IaCTOLI,VI‘CT 'D'OBe'qu? ?B’HSOK MIXK l.-'OVKaSH.M:

fpynu nayi- | Kinbkicte | -0 Gnactouncr,| ARV 6nacto- (3 Mo3aiuHum kapio-| KaMn HOJIOBIHOI depTunbHoCTi 1 AKic
eHTiB | BnacTouucr, N (%) uumcr, TUMOM, TIO eMBpioHiB, OTPUMaHMX Yy pamKax

N N (%) N (%) Mporpam  eKCTpaKopnopasbHoro  3a-

lpyna 1 472 281 (59,5)"™ 118 (25,0) 73 (15,5) nnigHeHHA. [oKa3aHo, WO 3HUXKEHHA
fpyna 2 358 158 (44,1)""" 128 (34,9) 72 (20,1) TakMX MapamMeTpiB crnepmorpamu, Ak
fpyna 3 144 110 (76,4)"" 24 (16,7) 10 (6,9) MOPQOOriA, PYXAMBICTb Ta KOHLEHTPa-
*df=1,x2,, =12,803, %2, = 13,520, p<0,05 LA cnepmaTto30iaiB B eAKyNATI Bege 40

CTaTMcTUKN **df=1,x2_, =41,646, %2, =42,932, p<0,05 3MEHWeHHA 3ara/ibHoi 4actotn  ¢op-
**rdf=1,x2, =18764,x2,. =19,377, p<0,05 MyBaHHA 61acTouncT ana emb6pioHis,

OTPUMAHMX Bif, YONOBIKIB 3i 3HUMKEHHAM
bepTunbHOCTI. BcTaHOB/IEHO, WO YacTKa
eynaoiaHNX embpioHiB, OTpMMaHUX Big,
NaLEHTIB 3 BUPAKEHUMMW MOPYLUEHHA-
MW criepmaToreHesy, CTaTUCTUYHO 3Ha-
yyllle MeHLIA Y MOPIBHAHHI 3 4acTKOlo

MapameTp cnepmorpamu z s
on o Q . .
s (T % §_ 6/13CTOLIMCT 3i 36anaHcoBaHUM Kaplio-
Cepepne | =.2| B2 0ox t p TUMOM, OTPUMaHWX Bif, HONOBIKIB 3 HOp-
HaimeHyBaHHSA 3HaYeHHs, = 0| © 20
T = g T g— ‘,g MaJZlbHUMU NOKa3HUKaMM penpogyKTms-
_x z i HOT GYHKLI.
Pyxnusictb, % 33,70+10,15 | 203 46,60 3,354 p<0,05 MepcnekTuBM noganblinx A[OCAi-
KoHueHTpauis, maH./mn|  49,66+17,06 | 203 46,60 8,449 p<0,01 | piKeHb.
Mopddonoria, % 10,12+5.93 203 46,60 6,555 p<0,01 bepyun po yBaru, WO JaHi pochi-

NpUMITKK: p — piBeHb 3HaUyLWOCTi, t — KoediuieHT CTbloaeHTa.

MW NpeiMmnaaHTaLiMHOT reHeTUYHOI AiarHOCTUKM NpoBe-
AeHoi Ha embpioHax, OTPMMaHMX Big AOHOPIB 0OLUMTIB,
Big, NOKa3HMKiB cnepmorpamu [16]. V. Burruel (2014), y
CBOEMY AOC/iIAMKEHHI NOKa3aB, HEMAE Pi3HULi MiXK Mop-
donoriyHMmm ocobamsocTaAmMM BaacToLMCT 3i 36anaHco-
BaHM KapioTunom Ta mopdonorieto 6aactoumcTt 3 xpo-
MOCOMHOMMW MOPYLUEHHAMM Ha M'ATUIN Ta LWOCTUIN AHi
po3BUTKY embpioHis [17]. HaBeageHi y AaHiit poboTi gaHi
NiATBEPAXKYIOTb 3B’A30K MiXK 3HUMKEHHSAM Y0/10BiYOi pe-
NPOAYKTUBHOI QYHKLIT 1 AKICTIO eMBpPIOHIB, OTPUMAHUX Y
pamkax nporpam EK3, Wo mae Baxknmee NnpakTMyHe 3Ha-
YeHHs, bepyun [0 yBaru, WO psAfL aBTOPIB CTBEPANKYE,

[)KeHb LWOoAO0 BMJIMBY MOPYLUIEHHA pe-

NPOAYKTUBHOI YHKLIi Yy 40N0BIiKiB Ha
€ HEOA4HO3HAYHUMM, NEePCNEeKTUBHUM € Binbll AeTanbHe
LOCNIAXEHHA MOKAa3HUKIB €AKYNATY, OKPiM NapameTpis
MIiKPOCKOMIYHOTO aHanisy, WoA0 MOMXK/AMBOrO 3B'A3KY 3
ocobamBocTAMMU GOPMYBAHHA Ta MNAOIAHOCTIO H6nacTo-
LMCT, OTPMMAHUX Big, MauieHTIB 3i nopylweHHam dep-
TUNbHOCTI. Hapasi, akTyanbHMM € po3pobKa MeTogis,
O A3AYTb MOM/MBICTb 06paTH HallKpalwmini embpioH B
pe3ynbTati NiKyBaHHA HennigaAa 3 BUKOpUCTaHHAM [PT
ONA HACTAHHA 34,0pPOBOI BAriTHOCTI Ta OTPUMAHHA 340-
pOBOro NOTOMCTBaA.

N =

w

o o &

N

8.

9.

References / Nliteparypa

Ombelet W. WHO fact sheet on infertility gives hope to millions of infertile couples worldwide. Facts Views Vis Obgyn. 2020;12(4):249- 251.
Hoyda NH, Oktysiuk ZS. Analiz deyakih pokaznikiv reproduktivhogo zdorovya zhinochogo naselennya v Ukrayini. Ukr. Med. Chasopis.
2022;5(151):1-3. DOI: 10.32471/umj.1680-3051.151.234026. [in Ukrainian].

Njagi P, Groot W, Arsenijevic J, Dyer S, Mburu G, Kiarie J. Financial costs of assisted reproductive technology for patients in low- and
middle-income countries: a systematic review. Human Reproduction Open. 2023;2023(2):hoad007. DOI: https://doi.org/10.1093/hropen/
hoad007.

Kumar N, Singh AK. Trends of male factor infertility, an important cause of infertility: A review of literature. J. Hum. Reprod. Sci.
2015;8(4):191-196.

Fauser BC, Devroey P, Diedrich K, Balaban B, Bonduelle M, Delemarre-van de Waal HA, et al. Health outcomes of children born after IVF/
ICSI: a review of current expert opinion and literature. Reprod. Biomed. Online. 2014;28(2):162-182. DOI: 10.1016/j.rbmo.2013.10.013.
Gat |, Tang K, Quach K, Kuznyetsov V, Antes R, Filice M, et al. Sperm DNA fragmentation index does not correlate with blastocyst aneu-
ploidy or morphological grading. PLoS One. 2017;12(6):e0179002. DOI: https://d0i.10.1371/journal.pone.0179002.

Ganza AL, Whitehouse MC, Lee JA, McGovern PG, Bar-Chama N, Copperman AB, et al. Male factor infertility and aneuploidy: do couples
with male factor infertility have a lower rate of euploid embryos? Fertility and Sterility. 2016;106(3):226-7.

Tarozzi N, Nadalini M, Lagalla C, Coticchio G, Zaca C, Borini A. Male factor infertility impacts the rate of mosaic blastocysts in cycles of
preimplantation genetic testing for aneuploidy. Assisted Reproduction Technologies. 2019;36:2047-2055.

World Health Organization, Department of Reproductive Health and Research. WHO laboratory manual for the examination and process-
ing of human semen. 5th ed. Geneva: World Health Organization; 2010. 287 p.

10.Pelzman D, Hwang K. Genetic testing for men with infertility: techniques and indications. Translational Andrology and Urology.

2021;10(3):1354-1364. DOI: 10.21037/tau-19-725.

11. Zerova-Lyubimova TE, Gorovenko NG. Standarti analizu preparativ hromosom lyudini (metodichni rekomendaciyi). Kiyiv: Kiyivska medich-

na akademiya pislyadiplomnoyi osviti imeni P.L. Shupika; 2003. 52 s. [in Ukrainian].

12.Shaffer KG, Slovak ML, Campbell LJ. ISCN 2009. An International System for Human Cytogenetic Nomenclature. Basel: S. Karger; 2009.

138 p.

13.Gruber 1, Klein M. Embryo culture media for human IVF: which possibilities exist? J Turk Ger Gynecol Assoc. 2011;12(2):110-117. DOI:

10.5152/jtgga.2011.25.

14.Doroftei B, llie O, Anton N, Armeanu T, llea C. A Mini-Review Regarding the Clinical Outcomes of In Vitro Fertilization (IVF) Follow-

ing Pre-Implantation Genetic Testing (PGT)-Next Generation Sequencing (NGS) Approach. Diagnostics (Basel). 2022;12(8):1911. DOI:
10.3390/diagnostics 12081911.

206

ISSN 2077-4214. Bichuk npo6nem 6ionorii i meguumnnn — 2024 - Bun. 4 (175) / Bulletin of problems in biology and medicine — 2024 - Issue 4 (175)



BIONOrIA / BIOLOGY

15. Petrie A, Sabin C. Medical Statistics at a Glance. Winnipeg: Blackwell Science; 2000. 157 p.

16.Sills ES. Determining parental origin of embryo aneuploidy: analysis of genetic error observed in 305 embryos derived from anonymous
donor oocyte IVF cycles. Mol. Cytogenet. 2014;7:68. DOI: http://dx.doi.org/ 10.1186/s13039-014-0068-5.

17.Burruel V. Abnormal early cleavage events predict early embryo demise: sperm oxidative stress and early abnormal cleavage. Sci. Rep.
2014;4:6598. DOI: http://dx.doi.org/10.1038/srep06598.

18.Conti M, Franciosi F. Acquisition of oocyte competence to develop as an embryo: integrated nuclear and cytoplasmic events. Hum Reprod
Update. 2018;24(3):245-266. DOI: 10.1093/humupd/dmx040.

19.Varghese A, Ly K, Corbin C, Mendiol J., Agarwal A. Oocyte developmental competence and embryo development: impact of lifestyle and
environmental risk factors. Reproductive BioMedicine Online. 2011;22:410-420. DOI: 10.1016/j.rbmo.2010.11.009.

20.0zturk S. Selection of competentoocytes by morphological criteria for assisted reproductivetechnologies. Mol Reprod Dev. 2020;87:1021-
1036. DOI: https://doi.org/10.1002/mrd.234201036.

21.Solovova OA, Chernykh VB. Genetics of Oocyte Maturation Defects and Early Embryo Development Arrest. Genes. 2022;13(11):1920.

DOI: https://doi.org/10.3390/genes13111920.

PE3YNLTATU NPEIMNAAHTALIMHOIO FEHETUMHOIO TECTYBAHHA BIACTOLIUCT, OTPUMAHMX BIf, YOO-
BIKIB 3 BUPAXXEHUMW NOPYLUEHHAMW ®EPTUNTbHOCTI

decbkos 0. M., Xunkosa €. C., beaneuHa |. M., EryHbKkosa O. B.,

Bnaxkko O. B., Yymakosa H. O., decbkosa A. O.

Pestome. [locnigxeHo 38’A30K Mix npouecom popmyBaHHA Ta NAOIAHICTIO 6aacToumUCT, OTPMMAHMX Bif, 4on0-
BiKiB 3i 3HUXEHOI PEenpoAyKTUBHOK (YHKLIiEID MeTogaMM AOMNOMIXKHUX PEenpPoOAYKTUBHUX TEXHONOTIN, Bif, TaKMX
napameTpiB, K KOHLUEHTPaLifA, pyXanBicTb Ta MOPdOAOris CNepmMaTo30iaiB B eAKyAATI. 33 pe3ynbTaTamum npeimnaax-
TaLiMHOro reHeTUYHOTO CKPUHIHFY Ha aHeynAoiAil BCTAaHOBEHO, WO YacTKa eyn/ioigHUX eMOpioHiB, OTPUMAHUX Bif,
NMALEHTIB 3 BUPAXKEHUMM MOPYLUEHHAMM CrepmMmaToreHesy, CTaTUCTUYHO 3HAYyLe MEeHLa Yy NOPIBHAHHI 3 YaCTKOM
61acTOLMCT 3 HOPMAJIbBHUM KapioTUN, OTPMMAHMX Bif, YO/OBIKiB 3 HOPMA/IbHUMM MOKA3HUKAMU PENPOAYKTUBHOI
dyHKUji (p<0,05). BussneHo npamuii 38’a30K MixK MOphOOrieto, KOHLEHTPALLIEID Ta PyX/IMBICTIO cnepmaTtos3oiais B
esKyNATI 3 3ara/ibHOK YacToTo popMyBaHHA 61aCTOLMCT, HE3a/IEXKHO Big, KapioTuny embpioHa (t=6,555, t=8,449 i
t=3,354, BignosigHo).

3 iHworo 60Ky, 3B’A30K HAaABHOCTI aHeyn0igji y 6a1acToumcTax, OTPUMAHKMX Bif NALLIEHTIB 3 MOPYLUEHHAMM cnep-
MaToreHesy, 3 K1aCU4YHMMM NMOKA3HUKAMM CePMOrpaMm He L0BEeAEH Y AOCAIAXKYBaHMX rpynax. CTaTUCTUYHO 3HAYy-
LLLOT pi3HML Y YacToTi dopMyBaHHI BaacTOLMCT 3 MO3aiYHUM KapioTUNOM, OTPUMAHUX Bif, YONOBIKIB 3i 3HUKEHMMMU
napameTpamu cnepmorpamu Ta Bif, YON0BIKiB 3 HOPMaZbHUMM NMOKa3HWKaMK GePTUNBHOCTI, He BUABAEHO.

HaABHiCTb 3HAYHMX BiAXMAEHb NapameTpiB CMepMOrpaMu NPy MiKPOCKOMIYHOMY aHani3i eAKyNATy € MOKa3aH-
HAM [0 NPOBEAEHHA FEHETUYHOrO TeCcTyBaHHA eMbpioHiB HA aHeynoiAii Ha NnepeaiMmnaaHTauiHoi eTani. Mepcnek-
TUBHUM € 6inbll AeTasibHe A0CNIAXKEHHA MOKA3HUKIB eAKYAATY, OKPIM NapamMeTpiB MiKPOCKOMIYHOIo aHanisy, Woao
MOM/IMBOTO 3B’A3KY 3 0c06/1MBOCTAMM GOPMYBAHHA Ta NIOIAHOCTIO 6/1ACTOLMCT, OTPMMAHUX Bif, MALLIEHTIB 3i Nopy-
LWEeHHAM GepTUNBHOCTI.

KntouoBsi cnoBa: nopyweHHsa cnepmatoreHesy, MIT-A, EK3, yactota popmyBaHHA 6aacToumcT.

RESULTS OF PREIMPLANTATION GENETIC TESTING OF BLASTOCYSTS OBTAINED FROM PATIENTS WITH SEVERE
FERTILITY FAILURES

Feskov O. M., Zhylkova Ye. S., Bezpechna I. M., Yehunkova O. V., Blazhko O. V., Chumakova N. O., Feskova A. O.

Abstract. The correlation between such parameters as the concentration, motility and morphology of sperma-
tozoa in the ejaculate with the blastocyst formation rates and ploidy of blastocysts, obtained from men with low
reproductive function by assisted reproductive technologies, was investigated. According to the results of preim-
plantation genetic testing for aneuploidies, it was found out that the part of euploid embryos obtained from patients
with severe spermatogenesis failures is statistically lower compared to the quantity of blastocysts with a balanced
karyotype obtained from men with normal indices of reproductive function (p<0.05). A direct strong correlation was
found between the morphology, concentration and motility of spermatozoa in the ejaculate and the total blastocyst
formation rates, regardless of the embryo karyotype (t=6.555, t=8.449 and t=3.354, respectively).

On the other hand, there was no association between the aneuploidies in blastocysts and classical spermogram
parameters in patients with spermatogenesis failures in the studied groups. No statistically significant difference was
found out in the formation of blastocysts with mosaic karyotype for patients with low spermogram indices and in
men with normal fertility.

Detection of significant deviations in spermogram parameters during microscopic analysis of ejaculate is an indi-
cation for genetic testing of embryos for aneuploidy at the preimplantation stage. A more detailed study of ejaculate
parameters, in addition to microscopic analysis parameters, regarding a possible connection with the features of
formation and ploidy of blastocysts obtained from patients with fertility disorders is perspective.

Key words: spermatogenesis failures, PGT-A, IVF, blastocyst formation rates.
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THE INFLUENCE OF CADMIUM CHLORIDE ON THE MORPHOGENESIS OF KIDNEYS
OF RAT EMBRYOS IN ISOLATED ADMINISTRATION AND ITS COMBINED EFFECT WITH

METAL SUCCINATE
Dnipro State Medical University (Dnipro, Ukraine)
verashatornaya67@gmail.com

Environmental degradation has already become a global problem all over the world. The negative impact of
ecopollutants on human health increasingly requires comprehensive research not only in medicine, pharmacy, ag-
riculture, but also in morphological and biochemical experimental studies to determine pathological changes in
morphogenesis and search for new potential bioantagonists to toxic substances in the environment. Morphological
changes of nephrogenesis in rat embryos that were indirectly exposed to cadmium chloride through the mother's
body were investigated in the work. The bioantagonistic characteristics of zinc and copper succinates of cadmium
nephrotoxicity at their combined intake in an experiment on rats were also determined. The experiment was carried
out on pregnant female rats, which received a daily intragastric solution of cadmium chloride alone or in combina-
tion with zinc or copper succinate. Morphological changes in the kidneys of rat embryos on the 13th and 19th days of
the experiment were studied. The obtained results indisputably prove the nephrotoxicity of cadmium chloride in the
indicated dose and method of administration in a chronic experiment on pregnant female rats. It has been proven
that the isolated introduction of cadmium chloride provokes a significant expansion of the nephron capsule in the
embryos of experimental animals, which occurs due to the formation of edema and a decrease in the area of the
vascular body of the nephrons at the end of embryogenesis. In the groups of combined exposure to cadmium with
copper or zinc succinates, the parameters of the nephron capsule cavity area were restored to the control data and
were significantly lower than the group of isolated exposure to cadmium chloride, which allows us to consider zinc
succinate and copper succinate as potential bioantagonists of cadmium chloride when combined in the experiment
on rats.

Key words: urinary system, kidneys, nephron, experiment, rats, cadmium, zinc, copper, succinates.

Connection of the publication with planned re-
search works.

The experimental study was carried out as part of
the research work of the Department of Medical Biol-
ogy, Pharmacognosy and Botany of the Dnipro State
Medical University “Biological bases of morphogenesis
of organs and tissues under the influence of microele-
ments and ultramicroelements in the experiment” (state
registration number 0118U006635).

Introduction.

Numerous industrial, household, agricultural, med-
ical and technological projects lead to the spread of
heavy metal compounds in the biosystems of the en-
vironment, which causes medical concerns about their
potential impact on human health and biological sys-

tems [1, 2]. The toxicity of heavy metals depends on
several factors, including the dose, route of exposure,
and types of chemicals, as well as the age, sex, genetics,
and nutritional status of the exposed individuals. Most
environmental pollutants are considered systemic toxi-
cants that can cause multiple organ damage even at the
lowest levels of exposure [3, 4]. In modern medicine,
such pathological conditions of the body are classified
as non-infectious diseases.

The kidneys are the main organ that excretes toxins
that have entered the body. A large number of nephrons
provides a large surface of the endothelial cells of the
glomeruli and the epithelium of the renal tubules for
contact with them [5, 6, 7]. Physiological role kidney
determines their ability support homeostasis organism,
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