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caused a shift in fluorescence intensity in the medial parvocellular subnuclei of the paraventricular nucleus of the
hypothalamus from the nighttime to the daytime period.

The highest values of the density of c-Fos-positive neurons in the studied hypothalamic subnuclei were observed
in rats maintained under lighting regimes 12.00L:12.00D and 00L:24.00D at 02:00 of observation.

Thus, the expression of the product of the activity of the immediate-early response gene c-fos — the c-Fos
protein —is characterized by rhythmicity in the medial parvocellular subnuclei of the paraventricular nucleus of the
hypothalamus in rats. The production of the c-Fos protein undergoes significant changes under conditions of light
deprivation. In particular, the concentration index of this protein during the daytime period of the experiment was
0.54340.0128 a.u. and was significantly higher than the control values.
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REACTIVE OXYGEN SPECIES IN EJACULATE AFFECT EMBRYO DEVELOPMENT IN VITRO

WHEN ASSISTED REPRODUCTIVE TECHNOLOGIES ARE USED
Centre of Human Reproduction “Clinic of Professor Feskov O.” (Kharkiv, Ukraine)
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Reactive oxygen species are a necessary condition for the maturation, existence and ability of spermatozoa to fer-
tilize the oocyte. The excess of reactive oxygen species in semen can initiate pathological changes in sperm, causing
oxidative damage to cell membranes, proteins and DNA. Currently, several scientific studies indicate that high levels
of reactive oxygen species in the ejaculate are one of the causes of low male reproductive function. On the other
hand, the measurement of reactive oxygen species is hampered by the lack of standardization, including the choice
of controls and sample selection. The published data about the effects of oxidative stress on standard fertility sperm
parameters (sperm motility, concentration and morphology) and on the integrity of sperm DNA in the ejaculate are
controversial.

The aim of the present work was to investigate the effect of reactive oxygen species in ejaculate on standard mi-
croscopic sperm parameters and on the early embryo development in vitro in couples with male factor of infertility.

The development of the embryos from 26 married couples with combined factors of infertility was analyzed.
Microscopic analysis of ejaculate was performed according to WHO recommendations from 2021. The level of reac-
tive oxygen species (ROS) in ejaculate was analyzed using Oxisperm kits (Halotech DNA, Spain). Donor oocytes were
fertilized by the method of intracytoplasmic sperm injection (ICSI). Embryos that reached the blastocyst stage were
evaluated by morphological characteristics according to the criteria of D. Gardner. Preimplantation genetic testing
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of blastocysts for aneuploidy was performed using the next-generation sequencing method. Statistical hypotheses
were tested using the t, chi-square and rs criteria at significance levels of 0.05 and 0.01.

The negative influence of the excess of reactive oxygen species in semen on the early embryo development in vitro
is proved. The ROS-level in ejaculate in infertile patients are significantly higher comparing with the ROS-value for
men with normal microscopic sperm parameters (2.4+0.8 vs. 1.640.6 p<0.05). A significant negative correlation was
found between sperm motility and paternal age (rs=-0.54, p=0.01795). Total blastocyst formation rate for embryos
in vitro was significantly lower in infertile patients, comparing with the mentioned index for embryos obtained from
donor gametes (50.2% vs. 76.0%, df=1, x2fact.=15.3173, p=0.000157). The strong negative correlation between the
ROS-level and both total blastocysts formation rate and euploid blastocyst formation rate was demonstrated in in-

fertile patients (rs=-0.66, p=0.00247 and rs=-0.65, p=0.04034, respectively).
Key words: reactive oxygen species, male infertility, blastocyst formation, aneuploidy, in vitro embryo develop-

ment.

Connection of the publication with planned
research work.

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

Introduction.

According to the literature, in European countries
and in Ukraine, male factor is the cause of infertility
in couples in more than 50% of cases [1]. Currently,
several scientific studies indicate that high levels of
reactive oxygen species (ROS) in the ejaculate are
one of the causes of low male reproductive function.
Reactive oxygen species are a necessary condition for
the maturation, existence and ability of spermatozoa
to fertilize the oocyte [2, 3]. The content of ROS at an
optimal level is maintained by the antioxidant system.
Oxidative stress arises from an imbalance between ROS
production and antioxidant defense mechanisms. On
the other hand, the measurement of reactive oxygen
species is hampered by the lack of standardization,
including the choice of controls and sample selection [4].
The published data about the effects of oxidative stress
on standard fertility sperm parameters (sperm motility,
concentration and morphology) and on the integrity of
sperm DNA in the ejaculate are controversial. Indeed,
most of the studies suggests that excess reactive oxygen
species in semen can initiate pathological changes in
sperm, causing oxidative damage to cell membranes,
proteins and DNA [5]. The other ones showed no effect
of ROS on sperm quality [6]. The question of whether
the level of ROS in sperm affects human embryo
development in vitro is still open. Some authors showed
that high percentage of hydrogen peroxide in ejaculate
reduced the good-quality day 3 embryo rate and the
good-quality blastocyst rate [7]. On the other hand,
Kuroda S. (2020) demonstrated that the reactive oxygen
species level in semen did not reduce the fertilization
rate in IVF cycles when the method of ICSI was used to
fertilize the oocytes [8]. It remains relevant to study the
question of whether the oxidative stress in sperm leads
to the formation of aneuploid embryos when assisted
reproductive technologies are used. For example,
Burruel V. (2014) showed that high ROS-level in sperm
can result in aneuploidy and failure to develop normally
to the blastocyst stage [9]. From the other hand Yunghua
Fu (2025) found that there was no significant difference
in blastocysts’ aneuploidy rates in groups of patients
with different levels of ROS in sperm [10].

The aim of the study.

To investigate the effect of the level of reactive
oxygen species in ejaculate on the standard microscopic
parameters of the spermogram in men with decreased
reproductive function indicators. To determine the effect
of the level of reactive oxygen species in semen on early
embryo development in vitro and on blastocyst ploidy,
as well as to analyze the influence of paternal age on
male reproductive function and embryo development in
in vitro fertilization cycles.

Object and research methods.

The collection of primary information and labora-
tory studies were conducted at the “Clinic of Professor
Feskov O.M.” (Kharkiv). The study was approved by the
Ethics Committee of “Sana-Med” Ltd. (Center for Human
Reproduction “Clinic of Professor Feskov O.M.”) in ac-
cordance with Protocol No. 3 dated December 20, 2024.
Each patient has signed an informed consent form re-
garding the use and processing of data.

During the period of January-August 2025, the devel-
opment of the embryos from 26 married couples with
combined factors of infertility was analyzed. Egg dona-
tion was used for all mentioned patients. The average
paternal age in infertile group was 39.1+4.1 years old.
Donor oocytes were fertilized by the method of intracy-
toplasmic sperm injection (ICSl) because of poor sperm
parameters in men in mentioned group. The control
group was considered separately: embryos were re-
ceived using donor gametes.

A microscopic analysis of the ejaculate and the level
of ROS in sperm were studied both for patients with
spermatogenesis failures and for 25 sperm donors with
average age 32.2+3.5 years old. The effect of the reac-
tive oxygen species level in semen on fertilization rates
and blastocyst formation rates and blastocyst aneuploi-
dy rates was studied in infertile group.

Microscopic analysis of ejaculate was performed ac-
cording to WHO recommendations from 2021 [11]. The
level of ROS in ejaculate was analyzed using Oxisperm
kits (Halotech DNA, Spain). The assay is based on the
ability of nitro blue tetrazolium and other molecules as-
sociated with oxidative stress to be converted by super-
oxide anions into a water-insoluble blue formazan crys-
tal, which changes the color intensity in the reactive gel
(from yellow to various levels of violet-blue). The result
of the assay was determined by the color scale according
to the color intensity. According to the manufacturer’s
grading, 4 levels of ROS were distinguished (levels 1 and
2 are low ROS exposure; level 3 is medium ROS expo-
sure; level 4 is high ROS exposure) [12]. The principle of
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Figure 1 — Scheme for determining the level of ROS in the ejaculate using Oxisperm kits
(Halotech DNA, Spain): N1, N2 — low exposure to ROS; N3 — average exposure to ROS;

N4 - high exposure to ROS.

determining the level of ROS in ejaculate is schematical-
ly shown in figure 1.

Controlled ovulation stimulation (COS) of egg donors
was performed using the ant-GnRH protocol. Fertiliza-
tion of the obtained oocytes was done by ICSI technique.
Embryo culture to the blastocyst stage was performed
in GAIN medium Single-step (Austria) at a temperature
of 36.92C-37.12C and a CO2 content of 5.5%-5.7% [13].
Embryos that reached the blastocyst stage were evaluat-
ed by morphological characteristics of the intracellular
mass (ICM) and trophectoderm (TE), according to the
criteria of D. Gardner [14]. Preimplantation genetic test-
ing of blastocysts for aneuploidy was performed using
the next-generation sequencing method [15].

Comparison of average arithmetic means
was carried out using the Student’s t-test. To
study the relationships between the features,

In the Control Group with using of
donor male and female gametes, 93
mature MIl oocytes were fertilized by
ICSI. The fertilization rate in this group
was 80.6% (75 zygotes with two pro-
nuclei). The total BFR was 76.0% (57
blastocysts) respectively. There was
no statistically significant difference
between the fertilization rates in the
infertile group and in a Control Group.
On the other hand, the total blasto-
cyst formation rate was significantly
higher in the Control Group, com-
paring with the mentioned index for
infertile patients (76.0% vs. 50.2%,
df=1, x2, ,=15.3173, p=0.000157, re-
spectively). Such result confirmed the fact that the pro-
cess of blastocyst formation depends on general quality
of sperm [17]. Nevertheless, no correlation was found
between microscopic sperm parameters and blastocyst
formation rate in infertile group (p>0.05).

The relationship between reactive oxygen species in
semen and the oocyte fertilization rate, total blastocysts
formation rate (BFR) and euploid blastocyst formation
rate (eBFR) was investigated in couples with male factor
of infertility when the donor eggs were used. In total,
preimplantation genetic testing was performed for 105
blastocysts. Biopsy was performed on the fifth day of
culture for 63 embryos, and on the sixth day for 42 blas-

N4

Table 1 - The correlation between paternal age and
classical parameters of the spermogram in men with low

reproductive function

the method of Spearman correlation analysis

S =2

Sperm parameter

was used. Statistical hypotheses were tested
using the t, chi-square and r_criteria at signifi-
cance levels of 0.05 and 0.01 [16]. The Apache

Name of parameter

Paternal
age, years
=
o

Average mean,
X+tm

Number
patient

Open Office 4.0.0 software package (Sana-Light

Ltd., Sana-Med Ltd.) was used for calculation.

Research results and their discussion.
When studying the effect of paternal age on

Motility, % 46.5¢11.2 | 26 |39.1%4.1|-0.54|0.01795
Concentration, min./mL 49.9+24.2 26 |39.1+4.1| 0.06 | p>0.05
Normal sperm 7.345.0 26 |39.14.1|-0.16| p>0.05

morphology, %

microscopic sperm parameters, a statistically sig- Notes: p — significance level, r,— Spearman coefficient.

nificant negative correlation was found between

sperm motility and the age of the patients (r_ = -0.54,
p=0.01795). There was no correlation between paternal
age and sperm concentration and a part of spermatozoa
with normal morphology in ejaculate in studied group
of infertile men (table 1). Their effect of paternal age on
the ROS-level in ejaculate was not proved in examined
group of infertile men. The study did not prove the ef-
fect of the level of reactive oxygen species in the ejacu-
late on sperm motility, concentration, and morphology
in infertile patients (p>0.05). Nevertheless, it was found
out that the ROS-level in ejaculate in infertile patients
is significantly higher comparing with the ROS-value for
sperm donors (2.4+0.8 vs. 1.610.6; tempiric.=3'3’ t .« =2-797
p<0.05, respectively).

Totally 317 mature MIl donor oocytes were fertilized
by the method of ICSI in infertile group of patients. In
average there were 10.1+2.1 Mll donor eggs per patient.
The fertilization rate in these patients was 72.9% (231
zygotes with two pronuclei). The total blastocysts forma-
tion rate (BFR) was 50.2% (116 blastocysts) in examined
infertile group.

Figure 2 — Blastocyst 5AA according to the D. K. Gardner
classification in vitro, before the procedure of biopsy.
Maghnification: x250.
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tocysts. A photo of a blastocyst before the bi-
opsy procedure is shown in figure 2. The strong
negative correlation between the ROS-level in

Table 2 — Correlation between the level of reactive
oxygen species in semen and standard in vitro fertilization

sperm and both total blastocysts formation rate
and euploid blastocyst formation rate was found

out (r5=-0.66, p=0.00247 and r=-0.65,
p=0.04034, respectively). In examined group a
high ROS-level did not lead to fertilization failure

in ICSI. The results obtained are mentioned in

table 2.
In this study, we analyzed the fertilization

rate, total blastocysts formation rate, and eu-

ploid blastulation rate to assess the effects of
ROS on embryo development. As there was not

parameters
In vitro fertilization parameters 6=
E 2 |ROS-level, . o
Name of parameter ARELRWEE, | =8| JE e, :
X tm S ©
x Za
Total number of donor 10.142.1 2 2.4+0.8 ) )
Mil-oocytes, N
Fertilization rate, % 72.9+7.1 26 2.4+0.8 | 0.05 |p>0.05
Total blastocyst 50.2¢14.9 | 26 | 2.4t0.8 |-0.66 |0.00247
formation rate, %
Euploid blastocyst 11.647.7 26 | 2.410.8 |-0.65 |0.04034
formation rate, %

any correlation between high levels of reactive
oxygen species in the ejaculate on sperm motil-
ity, concentration, and morphology in infertile patients,
there could be suggested that there are some more deep
mechanisms of the ROS-effects on male reproductive
function resulted in early embryo development failures
(total blastulation rate and euploid blastocyst formation
rate). For example, some authors suggested that high
amounts of ROS may impair mitochondrial function po-
tentially causing sperm dysfunction and, consequently,
infertility [18]. The next possible explanation for such a
decreased developmental potential could involve sperm
DNA integrity [19]. So further investigation to under-
stand the influence of the mechanisms of reactive oxy-
gen species in semen on male reproductive function are
perspective.

Conclusions.

The influence of the reactive oxygen species level
in semen on the early embryo development in vitro is
proved. It was demonstrated a strong negative effect
of high level of reactive oxygen species in ejaculate on
total blastocysts formation rate (r=-0.66, p=0.00247)
and euploid blastocyst formation rate (r=-0.65,
p=0.04034) in couples with male factor of infertility. An
excess of ROS-level in semen does not lead to fertilization
failure in ICSI. No correlation was found between
microscopic sperm parameters and early embryo
development in vitro (p>0.05).The ROS-level in ejacu-

DOI 10.29254/2077-4214-2026-1-180-380-388
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Notes: p — significance level, r_— Spearman coefficient.

late in infertile patients is significantly higher comparing
with the ROS-value for men with normal microscopic
sperm parameters (2.4+0.8 vs. 1.6%0.6; tempiric.=3.3,
t ..=2.797, p<0.05). Paternal age negatively affects
sperm motility (r =-0.54, p=0.01795). The study did not
prove the effect of high levels of reactive oxygen species
in the ejaculate on sperm motility, concentration, and
morphology in infertile patients (p>0.05). In perspective
ROS concentrations might become a preconception
diagnostic test in infertile men.

Prospects for further research.

Currently, research data about the role of
male reproductive function parameters in embryo
development and the formation of aneuploid embryos
are ambiguous. Among the various etiological factors
contributing to male infertility, oxidative stress is pres-
perctive to study as a major player, profoundly impacting
sperm function and overall reproductive outcomes.
Among the physiological factors, oxidative stress could
be considered as a key determinant of sperm dysfunc-
tion. Excessive ROS production damages the sperm
membrane, proteins, and DNA, impairing sperm motili-
ty, viability, and the ability to fertilize an oocyte. Further-
more, oxidative stress could be linked to DNA fragmenta-
tion, which has been associated with a higher incidence
of infertility and poor pregnancy outcomes.

®Pecbkos 0. M., Kunkoesa E. C., Yymakoea H. 0., PecbKosa A. O., EzyHbKosa O. B.

PEAKTUBHI ®OPMU KUCHIO B EAKYNIATI BNJINBAIOTb HA PO3BUTOK EMBPIOHA

IN VITRO NPU BUKOPUCTAHHI AONOMIXHUX PEMPOAYKTUBHUX TEXHONOTIN
LieHTp Penpoaykuii ltoguuun «Kninika npodecopa ®ecbkosa 0.M.» (m. Xapkis, YKkpaiHa)
zhilkova@feskov.ua

AKMUBHI ¢hopMu KUCHIO € He0bxiOHO ymMoBoto 014 003piBaHHS, iCHY8AHHA ma 30amHocmi criepmamo30idis
3annioHoeamu ooyum. HadauwoK aKMUBHUX (hOPM KUCHIO 8 CriepMi MOXe iHiyitoeamu namoso2ivyHi 3miHu 6
crepmamo30i0ax, CMPU4UHAYU OKCUOAMUBHE MOWKOOMEHHs KAIMUHHUX MembpaH, 6inkie ma AHK. Hapasi
pAO HayKoBUX 00CNiOHeHb MOoKA3yloms, Wo 36i1bWeHHA PiBHA AKMUBHUX (POPM KUCHIO 8 eAKYAami € 00HIE 3
MPUYUH 3HUXCEHHA MOKA3HUKI8 40s108i40i pernpoOyKmusHOi (pyHKUii. 3 iHWo20 6OKY, 8UMIPIOBAHHA GKMUBHUX
hOPM KUCHIO YCKAAOHIOEMbCA 4Yepe3 8i0cymHicms cmaHoapmu3ayii nposedeHHs OaHO020 QHAI3Y, BK/AHYAYU
s8ubip KoHmMposnie ma 8i0bip 3paskis. OnybnikosaHi OaHI NPo 8MAUE OKCUOAMUBHO20 CMpecy HA CMAHOAPMHI
napamempu criepMo2pamu (pyxausicms, KOHUEHMpPAyia ma Mmopgosozis cnepmamo3soidie) ma Ha yinicHicme HK
crnepmamo30idie 8 esKyaami € cynepedausumu.

Memor JdaHoi pobomu 6yno docaidumu 8rau8 AKMUBHUX (POPM KUCHIO 8 eAKyAAmi Ha CmaHOapmHi
MIKpOCKoONi4YHi napamempu criepMmo2pamu ma Ha PaHHil po3sumok embpioHa in vitro 0as noopyxHix nap 3
4o108iYum ¢hpakmopom 6e3rnnioos.
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Byno npoaHanizo8aHo po3sumoK eMbpioHie in vitro 0s9 26 nodpymHix nap 3 KoMbIHOBAHUMU ¢haKkmopamu
6e3nni0os. MikpockoniyHuli aHAni3 eaxkyanamy nposedeHo 8idnosioHo 0o pekomeHOayili BOO3 8id 2021 poKy. PiseHb
aKmueHux ¢popm KucHio (ADK) e edrynsami eusHayeHo 3a donomozoto Habopis Oxisperm (Halotech DNA, IcnaHis).
3anniOHeHHs OOHOPCLKUX 00UUMI8 BUKOHAHO MemoOOM IHMPAyuMonaa3mamu4Hoi iH'ekyii cnepmamo3soidie
(IKCl). EmbpioHu, wjo docszau cmadii baacmoyucmu, oyiH08aAU 3a MOPEHOA02IYHUMU XaPAKMEPUCMUKAMU 32i0HO
MemoOOM CeK8eHYy8AaHHA HACMYMHO20 MOKoAIHHA. CmamucmudyHi einrome3u nepesipeHri 3a pigHie 3Havyujocmi 0,05
ma 0,01.

JlosedeHo HezamueHuli 8raU8 HAGAUWKY AKMUBHUX (POPM KUCHIO 8 CriepMi Ha PAHHIl po38UumoK embpioHis in
vitro. BMmicm akmueHUX hOpM KUCHIO 8 esKynamiy 6e3nnioHuUx nayieHmie 3Ha4Ho suwyuli nopieHAHO 3i 3Ha4eHHAM ADOK
Y Y0s108iKi8 3 HOPMAAbHUMU MIKPOCKOMIYHUMU napamempamu crnepmu (2,4+0,8 npomu 1,6+0,6, p<0,05). lNokazaHo
HeaamusHuli 81U 8iIKOBO20 (haKMOpY HA pyxsusicme cepmamo3oidie (rs=-0,54, p=0,01795). 3aeaneHa Yyacmoma
hopmysaHHs baacmouyucm in vitro 3HaQYHO HuM4a ceped 6e3nAiOHUX NAYiEHMI8 y MOPIBHAHHI i3 3a3HAYeHUM
MOKA3HUKOM 0718 eMbpioHie, ompumaHux 8i0 0oHopcbKux eamem (50,2% npomu 76,0%, df=1, x2¢pakm.=15,3173,
p=0,000157). [podemMOHCMPOBAHO He2amusHy KOpenayito Mixt pisBHemM aKmMu8HUX (hOPM KUCHIO 8 eAKyaASAmi ma aK
3 3020/16HOK YACMOMOK hopMy8aHHA baacmoyucm, Mak i 3 Yyacmomoro popMysaHHaA eynaoidHUx baacmoyucm
Y 40/108iKi8 3i 3HUMCEeHHAM MOKA3HUKi8 hepmusbHocmi (rs=-0,66, p=0,00247 ma rs=-0,65, p=0,04034 8idnogioHo).

Knwo4voei cnosa: akmusHi (hopmMu KUCHIO, 4ososive 6e3nnidds, ¢opmysaHHA Gaacmoyucm, aHeyrisoiois,

po38UMOK embpioHis in vitro.

38’A30K nyb6aiKauii 3 n1aHOBMMM HAayKOBO-AOCAIg-
HUMMK poboTamu.

JaHa poboTta € yactuHoto HAP «BusHauyeHHs poni
nonepeaHboi 06pobKMN ANA NiABULLEHHSA ePEeKTUBHOCTI
KPiOKOHCEPBYBAHHSA i rinoTepmiyHoro 3bepiraHHA Kii-
TUHHUX CTPYKTYP Pi3HOro piBHA opraHisauii» (Homep
OeprkaBHOT peecTpauii 0121U113329).

Bcryn.

3rigHO 3 niTepaTypHUMU AAHUMW, Y EBPONENCHKUX
KpaiHax Ta B YKpaiHi 4o/i10BiuMin GpaKTop € NPUYNHOLO He-
HACTaHHA BAriTHOCTI NpPakKTUYHO y 50% noAapy»KHix nap,
O CTUKalTbcA 3 npobnemoto 6esnnigas [1]. Hapasi
pAA HAayKOBWUX [OCNIAMKEHb BKA3ye Ha Te, WO BUCOKMUM
piBeHb aKTUBHUX dopM KUCHIO (ADK) B eakynaTi € oaHi-
€10 3 MPUYMH 3HUKEHHA MOKa3HMKIB YOM0BIYOi penpo-
OYKTUBHOI PYHKLiT. AKTUBHI pOpMU KUCHIO € Heobxia-
HOI YMOBOI A/19 [03PiBaHHA, iICHYBAaHHA Ta 34aTHOCTI
CcnepmaTtos0iais 3annigHoBaTM oount [2, 3]. Bmict AOK
Ha ONTMMaNbHOMY PiBHI MiATPUMYETLCA aHTUOKCUAAHT-
HOM cucTemoto. OKUCNIOBANbHUI CTPEC BUHUKAE Yepes
aucbanaHc mixk npoaykuieto AOK Ta mexaHismamu aH-
TMOKCMAAHTHOMO 3axucTy. 3 iHWoro 60Ky, BUMiptOBaH-
HA PiBHA aKTUBHUX GOPM KUCHIO B eARYNATI YCKNAZ4HIO-
€TbCA Yepes3 BiACYTHICTb CTaHAAPTM3aLii, BKAKOYAKOUM
BMbip KOHTponiB Ta Biabip 3paskis [4]. OnybnikoBaHi
[aHi Npo BN/MB OKCMAATMBHOIO CTPECy Ha CTaHAAPTHI
napameTpu cnepmorpamm (pyxameicTb, KOHLEHTpaLin
Ta Mopdosoria cnepmaTtosoiais) Ta Ha uinicHicte AHK
CNepMaTo30iaiB B eAKyAATI € cynepeynmsumm. [incHo,
6inblUiCTb AOCNiAMKEHb CBiaYaTb NPO Te, WO HaA/NMLIOK
aKTMBHUX GOPM KUCHIO B CNMepmi MoXKe iHiujtoBath na-
TOJNIOTiIYHI 3MiHM B CNepmMaTo30igax, CNPUYMHAIOUYN OKUC-
He MOLIKOAMKEHHA KAITUHHUX membpaH, 6inkis Ta AHK
[5]. IHWi gocnig)KeHHs He MoKasanu BNAMBY aKTUBHUX
$OpM KMCHIO Ha sIKicTb cnepmu [6]. MUTaHHA Npo Te, YK
BnAMBae piBeHb ADK y cnepmi Ha po3BUTOK embpioHa
NOOMHM in Vitro, 3anUWaEeTbCA BigKPUTUM. Y pesynbTa-
Tax, HaBeAeHUMU y CBOIX poboTax psaaom aBTopis, Byno
MOKa3aHo, WO 36iNblIeHHA aKTUBHUX GOPM KUCHIO B
eAKYNATI BeAe A0 3HUMKEHHS 4YaCTKM embpioHiB BUCO-
Koi mopdonoriyHoi AKoCTi Ha cTaaii 4pobneHHs Ha 3-i
[EeHb KyNbTUBYBAHHA T HEFATUBHO BM/IMBAE Ha YacToTy
bopmyBaHHA 61acToLMCT 3 HOpManbHO Mopdonorieto
[7]. 3 iHworo 60Ky, Kuroda S. (2020) npoaeMoHCTpyBas,

O piBEHb AaKTUBHUX GOPM KUCHIO B CMEPMIi He 3HUKYE
piBeHb 3an/igHEHHA B LWMKNAX EKCTPaKoprnopasbHOro
3annigHeHHs (EK3), 3a ymMOBM BMKOPUCTaHHA MeToAa
IKCI gnsa 3annigHeHHA oouuTiB [8]. 3anvwaeTbca ak-
TYaZlbHUM BUBYEHHS MUTAHHS NPO Te, YM MPU3BOAUTD
OKCUMAATUBHUIM CTpec CnepmaTto30ifiB A0 YTBOPEHHA
aHeynnoigHMX eMbpioHiB NPU BUKOPUCTAHHI AOMOMIXK-
HUX PenpoayKTMBHMX TexHonorii (4PT). Hanpuknag,
Burruel V. (2014) nokasas, WO BUCOKMI piBeHb ADPK y
cnepmi moke NpusBecTr Ao GopmyBaHHA aHeyn10igHO-
ro embpioHa Ta A0 He34aTHOCTI emMbpPioHIB HOPMaJIbHO
po3BuMBaTUCA A0 CTagii 6nactoumctu [9]. 3 iHWoro 6oky,
Yunghua Fu (2025) BusiBuB, o He 6yn0 CyTTEBOI Pi3HML
y YyacTtoTi popmyBaHHA aHeyna0igHMUX BAacToumCT y rpy-
nax naLieHTiB 3 pisHUM piBHem ADK B eakynaTi [10].

MeTta gocnigyKeHHs.

Jocniantn BNAMB PiBHA aKTUBHUX GOPM KUCHIO B
eAKYNATI HA CTaHA4APTHI MIKPOCKONIYHI NnapameTpu cnep-
MOTpPaMM y YO/OBIKiB 3i 3HUXKEHHAM MOKa3HMKIB penpo-
OYKTUBHOT YHKLIT. BU3HAUMTU BNAMB PiBHA aKTUBHUX
$OpPM KMCHIO B CMEpMi Ha paHHili pO3BMTOK eMbpioHa in
vitro Ta Ha NAOIgHICTb BNACTOUMCT, @ TaKOXK MpoaHani-
3yBaTW BMMB BiKy BaTbKa Ha Y0/10BiYy PenpPOAYKTUBHY
byHKLit0 Ta po3BMTOK eMBpioHa B LIMKIAX eKCTpaKopno-
panbHOro 3annigHeHHS.

O6’eKT i meTOAU AOCNIAKEHHA.

36ip nepsBuHHOI iHbopMmauii Ta nabopaTopHi pocni-
OKeHHA nposoaunmnca B «KniHiui npodecopa PecbkoBa
O.M.» (M. XapkiB). [locnigxeHHsa 6yno cxsaneHo ETuu-
HUM KomiTeTom TOB «CaHa-Meg» (LleHTp penpoaykuii
nopgnHn «KniHika npodecopa decbkosa O.M.») Bigno-
BiaHO no MNpotokony Ne 3 Big 20 rpyaHa 2024 poKy. Kox-
HMM nauieHTOM nignucaHa IHGopmoBaHa 3roga LWOAO
BMKOPUCTAaHHA Ta 06POOKM JaHUX.

MpoTtarom nepioay cidyeHb-cepneHb 2025 poky 6yno
NpoaHani3oBaHO PO3BUTOK eMOpIoHIB 26 nNogpyKHixX
nap 3 KombiHoBaHMMU dakTopamu besnnigas. JoHop-
CbKi ooUMTU BYAM BMKOPWCTaHI y 3a3HaueHil rpyni na-
uieHTiB. CepeAHii BiK YONOBIKIB Y AaHil rpyni cTaHOBMB
39,1+4,1 pokis. [JOHOPCbKi 0OUMTM 3annigHIOBaAN Me-
TOAOM iHTPaALMTONIAa3MaTUYHOI iH €KL cnepmaTosoiais
(IKCI), 6epyumn oo yBarn 3HayHe 3HUMKEHHA NapameTpis
cnepmorpamu y nauieHTiB. KOHTponbHY rpyny posrns-

384

ISSN 2077-4214. BicHuk npo6nem 6ionorii i meguumunm — 2026 — Bun. 1(180) / Bulletin of problems in biology and medicine — 2026 — Issue 1(180)

https://www.pdmu.edu.ua/ 1a https://vpbim.com.ua/



KNIHIYHA TA EKCMEPUMEHTA/IbHA MEAULMHA / CLINICAL AND EXPERIMENTAL MEDICINE

Oanu oKpemo: eMbpioHM 6ynM OTpUMaHi BUKAKOYHO i3
BMKOPUCTAHHAM JOHOPCbKUX raMeT.

MiKpPOCKONIYHWNIA aHanNi3 eAKyNATy Ta piBeHb aKTUB-
HUX GOPM KUCHIO Y crepMi A0oCAigKyBann AK A1 nai-
€HTIB 3 NOPYLEHHAMM cnepmaToreHesy, Tak iy 25 AoHO-
piB cnepmun cepeaHim Bikom 32,2+3,5 pokis. [na rpynu
3 6e3nnigaam 6yno npoaHanisoBaHo BnMB piBHA ADK
B eAKY/NATI Ha 4acToTy 3anfifHeHHA, 3arajibHy 4acToTy
bopmyBaHHA HMacTOLMCT Ta YacToTy GpopmMyBaHHA ey-
naoigHMx baacToumncr.

MiKpOCKONiYHMI aHani3 eskynaty NpoBeAeHOo Bia-
nosigHo oo pekomeHaauin BOO3 Big 2021 poky [11].
PiBeHb aKTUBHUX GOPM KUCHIO B €AKYNATI BUSHAYEHO 33
aonomoroto Habopis Oxisperm (Halotech DNA, Icnais).
AHani3 6asyeTbcA Ha 34aTHOCTI HITPO-CMHbOrO TeTpa-
30/1it0 Ta iHLWMX MOJIEKY/, MOB’A3aHUX 3 OKCUAATUBHUM
CTpecom, NepeTBOPHOBATUCA CYNEepPOKCUAHUMM aHiOHa-
MW Ha HEPO3UYMHHUI Y BOAI KpUCTan cCUHbOro dopmasa-
HY, WO 3MIiHIOE IHTEHCUBHICTb KONbOPY B PEAKTUBHOMY
reni (Big, *KOBTOro Ao pi3HMX piBHIB Gi0NETOBO-CMHBLOTO).
Pe3ynbTaT aHanisy BM3Haya/M 33 KOJIbOPOBOIO LLUKAJIO
Bi4NOBIAHO A0 IHTEHCMBHOCTI KONbOPY. 3riAHO 3 KnacKu-
diKkauieo BUpobHUKa, byno suaineHo 4 pisHi APK (pisHi
1 Ta 2 — HM3bKWI piBeHb BNAMBY ADK;
piBeHb 3 — cepegHin piBeHb BNAK- N1
By A®K; piBeHb 4 — BMCOKUI piBEHb
snansy A®K) [12]. MpuHUMN BU3Ha-
YyeHHA piBHA ADPK B earynaTi cxema-
TMYHO NOKa3aHO Ha PUCYHKY 1.

Y pamKax nporpam ekcTtpakopmo-
panbHOro 3aniigHeHHA A8 KOHTpPO-
NIboBaHoi ctumynauii osynauii (KCO)
[OHOpPIB OOLMTIB 3aCTOCOBYBA/IN NPO-
TOKOA 3 aHT-THPI. 3annigHeHHA oTpu-
MaHMX OOLMTIB NPOBOAWMIN METOLOM
IKCI. KynbTuByBaHHA embpioHiB a0
cTaaii 6aacToumcTv NpoBoaMAun y ce-
peposuwi GAIN Single-step (ABcTpis)
3a TemnepaTtypu 36,92C-37,1°C Ta
Bmicty CO2 5,5%-5,7% [13]. EMbpioHu, Wo gocarnu cTa-
Aii bnacToumcTi, ouiHoBaAM 3a MOPPONOriYHMMM Xa-
PaKTEPUCTUKAMM BHYTPILHBbOKNITUHHOT Mack (BKM) Ta
TpodekTogepmu (TE) 3rigHo 3 Kputepismu [. lapaHepa
[14]. NpeimnnaHTauiMHe reHeTUYHE TeCTyBaHHA HBaacTo-
LMCT Ha aHeyn/IoiAito NPOBOAM/IM 33 METOAOM CEKBEHY-
BaHHSA HACTYMHOro NoKoniHHA [15].

MopiBHAHHA cepeaHiX apuPMeTUYHUX 3HAYEHb NPO-
BOAMIOCA 3@ Aonomoroto t-kputepito CrbiogeHTa. AnAa
BMBYEHHA 3B’A3KIB Mi¥ O3HAaKamMu BMKOPUCTOBYBABCA
MeToZ4 KopenauiiHoro aHanisy CnipmeHa. CtaTtuUcTuy-
Hi rinoTe3n nepesipAnMcA 3a gonomoroto t-kputepito,
KpuTepito X2 Ta r_3a piBHiB 3HavywocTi 0,05 1a 0,01 [16].
[Onsa po3paxyHKy BMKOPWUCTOBYBABCA MpOrpam-
HUI naket Apache Open Office 4.0.0 (TOB «Ca-
Ha-/laiT», TOB «CaHa-Megay).

Pe3ynbTatM pgocnigeHHs Ta ix obroBopeH-

cnigxKyBaHiv rpyni 6e3nnigHux Yonosikie (Tabnuua 1).
3B’A30K BiKy YonoBika 3 piBHem APK B eakynATi y AaHo-
MY AOCNiAKEHHI HE BCTAHOBAEHWI. Y PO3MAAHYTIM rpyni
naLieHTiB He Byn10 0BeAEHO BMNNBY PiBHA aKTUBHWUX
GOpPM KUCHIO B eAKYNATI Ha PYyX/IMBICTb, KOHLLEHTPAL,it0
Ta mopdonorito cnepmatosoigis (p>0,05). TUM He MeHLW,
6yno BMABNEHO, WO piBeHb ADK B eaKynATi y 4o0BIKiB
3 6e3nnigasm 3HAYHO BULLMIA MOPIBHAHO 3i 3HAYEH-
HAm A®K y goHopis cnepmu (2,4+0,8 npotu 1,6+0,6;
t..=3,3 thMW.=2,797, p<0,05 BignosiaHo).

Y pe3synbrati nposeaeHHa KCO, cepepn nauieHTiB 3
6esnnigasam 3aranom metog 3annigHeHHs IKCl byno 3a-
CcTOCOBaHO A4 317 3pinux LOHOPCbKUX OOLUTIB Ha CTaAii
MII.B cepegHbOMY Ha OAHY MALIEHTKY 3 AOCANIAKYBaAHOI
rpynu 6yno sukopmctaHo 10,1+2,1 nOHOPCbKUX ooLMTa
Ha cTaaii MIl. YacTtoTa 3annigHeHHs y rpyni 3 6esnnig-
AAM cTaHoBNa 72,9% (231 3uroTa 3 A4BOMa NPOHYKeyca-
mu). 3aranbHa YactoTa popmysaHHA Baactounct (YPB)
y 3a3HaueHil rpyni ctaHosuna 50,2% (116 6aactoumcT).

Y KOHTPO/bHIN rpyni 3 BUKOPUCTAHHAM AOHOPCbKUX
YO/10BiYMX Ta KiHoumx ramet meTog IKCI 6yno 3actoco-
BaHO 3 MeTO 3annigHeHHA 93 3pinmMx oouuTiB Ha CTa-

vy
=

N2

PUcyHOK 1 — Cxema BM3Ha4YeHHsA PiBHA akKTUBHUX dopm KucHio (APK) B earynsaTi 3a gono-
moroto Ha6opis Oxisperm (Halotech DNA, Icnanis): N1, N2 — HM3bKuit piseHb Bnansy A®K;
N3 — cepegHiii piBeHb BnauBy A®K; N4 — BUCOKMII piBeHb BnauBy ADK.

Aii MIl. YactoTta 3annigHeHHs B Uil rpyni cknana 80,6%
(75 3uroT 3 gBOMa NpOHyKAeycamu). 3arasibHa YyacToTa
dopmyBaHHA 6nacToumct ctaHoBuaa 76,0% (57 6nacTo-
umuct), BignosigHo. He 6yno BUSABNEHO CTAaTUCTUYHO
3HAYYLWOI Pi3HULI MiXK 4acTOTOK 3anfigHEHHA cepej,
nauieHTiB 3 6e3nNigaam Ta B KOHTPOAbHIN rpyni. 3 iH-
woro 60Ky, 3arasbHa Yactota GopmMyBaHHs BaacToumnct
6yna 3HaYyHO BULWA Y KOHTPOAbHIM rpyni y NOPIiBHAHHHI
i3 3a3HaYeHUM MOKa3HUKOM Ana 6e3nnigHMX NnaLieHTiB
(76,0% npotn 50,2%, df=1, x2¢aKT.=15,3173, p=0,000157
, BianoBiAHO). Takuit pesynbTaT NigTBEPAKYE TO daKT,
O NPOLEC YTBOPEHHA 61acTOUMUCT 3a/leXuUTb Big 3a-
ranbHoi AkocTi cnepmu [17]. MpoTe, Kopensuii mix mi-

Ta6bnuua 1 — Kopenauis mixk Bikom Ta KnacM4HUMU napa-
MeTpamm cnepmorpamu cepeg, YoN0BiKiB 3i 3HUMKEHHAM

NOKa3HUKIB penpoayKTUBHOI PYHKLiEIO

HA. Sperm parameter 2 CZD s

. . . LE o

) l‘lpw BVI.B‘-I(.EHHI BN/INBY YOJZIOBIYOro BIKY Ha Cepepne 3Ha- fi) = r. p

MIKpOCKONiYHi napameTpu cnepmu 6yno BcTa- Hassanapametpy | lio x+m | S 3| &
HOB/NIEHO CTAaTUCTUYHO 3HaYylly HeraTuBHy Ko- . E
penauilo MiX PyXAMBICTIO cnepmaTo3oigis Ta PyxnusicTb, % 46.5+11.2 26 |39.1+4.1|-0.54|0.01795
BikoMm nauieHTis (r_ = -0.54, p=0.01795). He 6yn0 | KonueHTpauis, MaH./mn|  49.9+24.2 26 |39.1+4.1| 0.06 | p>0.05
BUAB/IEHO KOPEeNALLT MiXK BIKOM Ta KOHUEHTPAU- [ HopmansHa mopdonoria
€10 CNepMaTo30iAiB Ta YaCTKOK CNepmaTo30ifiB | cnepmatosoisis, % 7:3%5.0 26 |39.1#4.1/-0.16| p>0.05
3 HOPMa/ibHOKO MOpd)OﬂOI‘iElO B eﬂKynﬂTi Y A0- MpumiTKK: p — piBeHb 3HAYYLLOCTI, rs—Koecbiu,ieHT CnipmeHa.
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PucyHok 2 — bnactouucra 5AA 3a knacudikauieto [. K. lapgHepa in
vitro, nepeg, npoueaypoto bioncii. 36inbweHHA: x250.

Ta6nuua 2 — Kopenauia mix piBHem aKTUBHUX dpopm
KUCHIO B eAKYNATI Ta CTAaHA4APTHUMM NapameTpamm LUKAY

€KCTPaKopnopanbHOro 3annigHeHHs

PYXMBICTIO, KOHLEHTPaLieto Ta mopdonorieto cnepma-
TO30iAiB y MauieHTiB 3 6e3nnianam, MoXHa NpUNycTu-
TW, WO iCHYIOTb AefAki rmbwi mexaHiamu Bnavey ADK
Ha Y0N0BiYYy PenpoayKTUBHY OYHKLO, WO NPU3BOAATb
[0 PaHHIX NopylueHb PO3BUTKY embpioHa (3aranbHui
piBeHb 6nacTynAuii Ta piBeHb YTBOPEHHA eynioigHUX
6nacTounct). Hanpuknag, Oeaki aBTopu NpuUNycTuau,
LLLO BUCOKA KinbKicTb AOK moxKe HeraTMBHO BMN/IMBATK Ha
dYHKLi0 MITOXOHAPIN, NOTEHUIMHO CNPUYMHAKOYM AUC-
dyHKUjit0 cnepmaTo30iaiB i, AK Hacnigok, 6esnniaaa [18].
HacTynHUM MOKAMBMM NOACHEHHAM TaKOTO 3HUXKEHOTO
NnoTeHLjany PO3BUTKY MOXKe BYTM NOPYLUEHHS LjificHOTI
OHK cnepmatosoigis [19]. Tomy noganblui gOCHIAMXKEH-
HA ANA PO3YMiHHA BNMBY MEXaHi3MiB aKTUBHUX dopm
KMCHIO B CMEPMIi Ha Y0N0BiYYy PENPOAYKTUBHY QYHKL O €
nepcnekTMBHUMM.

BucHoBKM.

JoBeaeHo BNANB PiBHA aKTUBHUX GOPM KUCHIO B en-
KYNATi Ha paHHiIN pPo3BUTOK eMbpioHiB in vitro. Mpoge-
MOHCTPOBAHO, WO MiABULLEHHS PiBHSA aKTUBHUX dopm
KWUCHIO B €AKYNATI BeAe A0 3HUXKEHHA 3ara/ibHoi 4acToTh
dopmysaHHa Bnactoumct (r=-0,66, p=0,00247)
Ta 3MeHWYye 4actoTy ¢opmyBaHHA eynoia-
Hux 6nactouucrt (r =-0,65, p=0,04034) y unknax

€KCTPaKopnopasbHOro 3aniigHeHHs y nap 3

In vitro napameTpu 22 . yonosiuum dakTopom besnnigaa. Hagamwok

2E :;3:" . p | PiBHA aKTMBHNX GOPM KWCHIO B CMepMi He BM/u-

Hassa napamerpy | CCPeAHESHa-| 28 | W0 : Ba€ Ha 4YacTOTy 3an/igHEHHA NPV NPOBEAEHHI

YeHHA, X tm | ¥ 3 = .. .

X c IKCI (p>0,05). He BusBneHO Kopenaujii mixK mi-

3aranbHa KinbKicTb KPOCKOMIYHMMM NapameTpamu crepmorpamu Ta

ﬁ/IO”HOPCbKV_'X \ 10.1¢21 26 | 24208 | - - paHHIM PO3BUTKOM eM6pioHiB in vitro (p>0,05).

-oounTis, PiBeHb aKTUBHUX GOPM KUCHIO B AKYNATI Y Na-

::I:;?AT:%HH y 72.9¢7.1 26 | 2.4+0.8 | 0.05 | p>0.05| LjieHTIB 3 6e3MNiALAM 3HaUHO BULLMI NOPIBHAHO

;s /0 . ..

SarancHa dacrora 3i 3HaueHHAM APK y 4oNOBIKiB 3 HOPMAbHUMM

dopmyBaHHs 50.2+14.9 26 2.4+0.8 |-0.66 [0.00247| MIKPOCKOMIYHUMUK NapameTpamu cnepmorpamm

6nacrounct, % (2,4+0,8 npotu 1,6%0,6; =33 thMW.=2,797,

L{aCTOIa dopmyBaHHS p<0,05). MNMokKa3aHo, Lo 36inblUeHHA Y0N0BIYOro

eynnoigHnx 11.6x7.7 26 2.4+0.8 |-0.65 (0.04034 BiKY HeraTMBHO BMAMBAE Ha PYX/MBICTb cCriepma-
6nactounct, %

Mpumitku: p — piBeHb 3HadywocTi, r_ — koediuieHT CnipmeHa.
KPOCKOMIYHMMM NapameTpaMmu Cnepmu Ta 4YacTOTOH
bopmyBaHHA 61aCTOLMCT Y JAHOMY AOCNIAXKEHHI He BU-
aBneHo (p>0,05).

JocnigrkeHo 38’A30K Mix piBHem ADPK B eaKkynsTi Ta
YacTOTO 3anNigHEHHA OOLMTIB, 3ara/ibHOK YacTOTOH
bopmyBaHHA 61acTOLMCT Ta YacToTolo GOpMyBaHHS ey-
nAoigHWX 6a1acTOLMCT y Nap 3 Yonosiunum pakTopom b6es-
nAigaa Npyv BUKOPUCTAHHI JOHOPCbKUX ANLEKNITUH. 3a-
rasom, npeimnnaHTauiiHe reHeTUYHe TecTyBaHHs 6yno
nposegeHo gns 105 6nacroumcT. bioncito npoBoanan Ha
n’ATUI AeHb KYNbTUBYBaHHA A1A 63 eMbpioHiB Ta Ha Wo-
CTU aeHb ana 42 bnactounct. doTo 6aacToumncTm nepes,
npoueaypoto bioncii HaBeAeHO Ha PUCYHKY 2. byno Bu-
ABNEHO 3HAYYLLY HeraTMBHY KopenaLito Mixk pisHem APK
y cnepmi Ta siK 3aranbHoto YOB, TaK i yactoToto popmy-
BaHHA eynnoigHux 6nactoumcr (rs=-0,66, p=0,00247 Ta
r=-0,65, p=0,04034, BignoBiaHO). Y AgocniasKysaHil
rpyni He 6yno BWABAEHO BM/MBY MiABULLEHHS PiBEHA
ADK B eAKynATI Ha YacTOTy 3anaigHEHHA NPU NPOBeAeH-
Hi IKCI. OTpumaHi pe3ynbTaTn HaBeaeHo B Tabnuu,i 2.

Y paHomy gocnigKeHHi 6ya1o ouiHeHO BM/IMB PiBHSA
aKTUBHUX GOPM KUCHIO B AKYNATI Ha PaHHIN PO3BUTOK
embpioHa in vitro. OCKinbKM He 6yN0 BUABNEHO KOA-
HOI Kopensauii Mixk BUCOKMM piBHem ADK B eAakynATi Ta

To3oigis (r=-0,54, p=0,01795). Y paHomy pocni-
O)KeHHi He 6yno foBefeHO BN/MBY BUCOKOFO
PiBHA aKTUBHUX GOPM KUCHIO B EAKYNATI Ha PYX/IUBICTD,
KOHLEHTpaujito Ta mop¢onorilo cnepmaTtosoigis y na-
uieHTiB 3 6e3nnigaam (p>0,05). Y nepcnektusi BU3Ha-
YEeHHSA KOHLEeHTpaLi akTUBHMUX GOPM KUCHIO B EAKYAATI
MOMKe CTaTu AjarHOCTUYHMM TEeCTOM nepes 3a4atTam y
YONOBIKiB 3 be3nniaaam.

MepcnekTMBM NOAANBLUNX [OCNIAMKEHD.

Hapasi gaHi gocnigeHb Woa0 posi napameTpiB 4o-
I0BiYOT penpoayKTMBHOT QYHKL,i y paHHbOMY embpiore-
Hesi Ta GopMyBaHHi aHeyn10iAHUX eMbpioHiB € Heopa-
HO3HaYHUMMK. Cepes, pi3HMX eTionoriyHnx dakTopis, WO
CNpuAITbL YON0BIYOMY Be3nAiaAt0, OKCMAATUBHUI CTPeC
€ NepCneKkTUBHMUM AN BUBYEHHA AK OCHOBHWMI daKTop,
AKWI CYTTEBO BMIMBAE Ha OYHKLitO cnepmaTto3oiais Ta
3arasibHi penpoayKTMBHI pesynbtatn. Cepes ¢isionoriu-
HUX GAKTOPIB OKCUAATMBHUIA CTPEC MOXKHA PO3rNALaTH
AK KNH0Y0BUI dakTop aMchyHKLii cnepmaTo3oigis. Haa-
MipHe BUPOBAEHHA aKTUBHUX GOPM KUCHIO NOLLKOANKYE
membpaHy cnepmatosoigis, 6inkn Ta AHK, nopywyoun
PYX/MBICTb, MKMUTTE3AATHICTL CMepmaTo30igis Ta 34at-
HiCTb 3annigHOBaTM oounT. Kpim TOro, BUCOKUI piBEHb
ADK B eskynATi MoxKe 6yTM OAHIEN 3 NPUUNH dparmeH-
Tauieto JHK cnepmaTtos30iais, WO MOXKHa po3rnaaatu, AK
OfHY 3 NPUYMH YonoBivoro besnnigas.
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PEAKTUBHI $OPMU KUCHIO B EAKY/IATI BN/IMBAKOTb HA PO3BUTOK EMBPIOHA IN VITRO NPU BUKOPUC-
TAHHI AONOMIXXHUX PEMPOAYKTUBHUX TEXHONONI

decbkos 0. M., Xunkosa €. C., Yymakosa H. O., decbKoBa A. O., EryHbKosa O. B.

Pe3stome. AKTUBHI POpPMM KMUCHIO € HEODXiAHO YMOBOIO ANA [03PiBAHHA, ICHYBAHHSA Ta 34aTHOCTI CNepmMaTo30i-
AiB 3annigHoBaTU 0oUMT. HaaIMWOK aKTUBHUX POPM KMCHIO B CNEePMi MOXKe iHiLitoBaTK NaToNorivHi 3MiHM B cnep-
MaTo30i4ax, CNPUYMHAKYN OKCUAATUBHE MOLWKOAKEHHA KAITMHHUX meMbpaH, 6inkis Ta AHK. Ony6nikoBaHi gaHi
Nnpo BMN/IMB OKCMAATUBHOIO CTPECY Ha CTaHAaPTHI NapameTpu GepTUAbHOCTI CnepmaTo30iaiB (PyX1MBICTb, KOHLEH-
Tpauito Ta mopdosorito cnepmaTtos30iais) Ta Ha UinicHicTb JHK cnepmaTto30iais B eakynaTi € cynepeynmsumn. Hapasi
pe3ynbTati 6inbWOoCTi NpoBeAeHMX paHille HaYKOBUX AOCANIAXKEHD BKA3YOTb Ha Te, LLO BUCOKUM pPiBEHb aKTUBHUX
dopm KucHio (ADPK) B eakynaTi € OAHIEID 3 NPUYMH 3HUMKEHHSA NapaMeTpiB YO0BIUYOT PENPOAYKTUBHOIT OYHKLT. Y
OaHil poboTi 6yno gocniaxkeHo edekt pisHa APK B esakynATi Ha cTaHAAPTHI MiKPOCKOMiYHI NapameTpu cnepmorpa-
MW Y YOJIOBIKIB 3i 3HUXKEHHAM pPenpoayKTUBHOI GyHKLji. Byno nepesipeHo BN/MB PiBHA aKTUBHMX GOPM KUCHIO B
crepMmi Ha PaHHill PO3BUTOK eMbBpioHIB in vitro y nogpyHix nap 3 yonosiuum paktopom besnnigaa. MpoaHaniso-
BAHO BM/IMB BiKOBOTo GaKTOpa Ha Y0/10BiYYy PenpoayKTUBHY GYHKLLO Ta PO3BUTOK eMBpPiOHIB Y LiMKAax eKCTpaKop-
nopasnbHOro 3anfigHeHHaA. Bys10 NpoAeMOHCTPOBAHO 3HAYHUIN HEraTUBHWUI BMNJ/IMB BUCOKOIO PiBHA aKTUBHUX GOpM
KMUCHIO B EAKYNATI HA 3arasibHy YactoTy $opmMyBaHHs bracToumct (r5=-0,66, p=0,00247) Ta Ha YacToTy GopmMyBaHHA
eynnoigHnx 6nactoumct (r=-0,65, p=0,04034) y nap 3 4onosiumm daktopom 6e3nniaas. BUCoKniA piseHb aKkT1B-
HUX GOPM KUCHIO He BeAe A0 3HMMKEHHA YacTOoTW 3annigHeHHA nNpu BUKopucTaHHi metoga IKCl. PiBeHb aKTUBHMX
dopM KUCHIO y 6e3nigHMX NALLIEHTIB 3HAYHO BULLMI MOPIBHAHO 3i 3HaueHHAM ADK y 40on0BiKiB 3 HOpManbHUMMU
MiKPOCKOMIYHNUMM NapameTpamm cnepmorpamu (2,4+0,8 npotu 1,6+0,6; t,..=3,3, txwm=2,797, p<0,05). Yonosiuni
BiK HEraTMBHO BM/IMBAE HA PYX/IMBICTb CNEepMaTo30i4iB (rs=-0,54, p=0,01795). Y naHomy AocniaxKeHHi He 6yno go-
BeAEeHO BM/IMBY BUCOKOFO PiBHA aKTUBHMUX GOPM KUCHIO B eAKYNATI Ha PYX/IMBICTb, KOHLEHTPaL,ito Ta Mopdoorito
cnepmartosoiais y 6e3nnigHux nauienTis (p>0,05). Y nepcnekTusi BU3HaueHHA KoHUeHTpaLii APK moxke cTaTtu gia-
FHOCTUYHUM TECTOM A5 YOJIOBIKIB Nepes NpoBeAeHHAM LMKy eKCTPAaKOPNopasibHOro 3annigHeHHA. BUMiptoBaHHA
AKTUBHUX GOPM KUCHIO YCKNAAHIOETBCA 3@ BIACYTHICTIO CTaHAapTU3aL,i, BKAOYAOUYM BUBIp KOHTPONbHUX Tpyn Ta
Biabip 3paskis.

KnouoBi cnoBa: akTMBHI GopMK KUCHIO, Yonosive 6e3nniaas, bopmyBaHHs 61acTOUMCT, aHeynAoigia, pO3BUTOK
embpioHiB in vitro.
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REACTIVE OXYGEN SPECIES IN EJACULATE AFFECT EMBRYO DEVELOPMENT /N VITRO WHEN ASSISTED
REPRODUCTIVE TECHNOLOGIES ARE USED

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

Abstract. Reactive oxygen species are a necessary condition for the maturation, existence and ability of sper-
matozoa to fertilize the oocyte. The excess of reactive oxygen species in semen can initiate pathological changes
in sperm, causing oxidative damage to cell membranes, proteins and DNA. The published data about the effects
of oxidative stress on standard fertility sperm parameters (sperm motility, concentration and morphology) and on
the integrity of sperm DNA in the ejaculate are controversial. Currently, several scientific studies indicate that high
levels of reactive oxygen species (ROS) in the ejaculate are one of the causes of low male reproductive function. In
present study the effect of ROS-level in ejaculate on standard microscopic parameters of the spermogram in men
with low reproductive function was investigated. The influence of the reactive oxygen species level in semen on the
early embryo development in vitro was studied in couples with male factor of infertility. The influence of paternal
age on male reproductive function and embryo development in in vitro fertilization cycles was analyzed. It was
demonstrated a strong negative effect of high level of reactive oxygen species in ejaculate on total blastocysts for-
mation rate (r =-0.66, p=0.00247) and euploid blastocyst formation rate (r =-0.65, p=0.04034) in couples with male
factor of infertility. A high ROS-level does not lead to fertilization failure in ICSI. The ROS-level in infertile patients is
significantly higher comparing with the ROS-value for men with normal microscopic sperm parameters (2.4+0.8 vs.
1.6x0.6;t_  .=3.3,t ..=2.797, p<0.05). Paternal age negatively affects sperm motility (r =-0.54, p=0.01795). The
study did not prove the effect of high levels of reactive oxygen species in the ejaculate on sperm motility, concentra-
tion, and morphology in infertile patients (p>0.05). In perspective ROS concentrations might become a preconcep-
tion diagnostic test in men. The measurement of reactive oxygen species is hampered by the lack of standardization,
including the choice of controls and sample selection.

Key words: reactive oxygen species, male infertility, blastocyst formation, aneuploidy, in vitro embryo develop-
ment.
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