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Abstract. The study aimed to evaluate the impact of antioxidants on the morphological and functional properties of
oocytes in rats under conditions of systemic inflammation, focusing on their potential to reduce oxidative stress and
improve reproductive health. A female rats at three weeks of age were used as experimental models and divided into three
groups: control, systemic inflammation-induced, and antioxidant-treated groups. Human chorionic gonadotropin was
administered to stimulate superovulation, and oocytes were isolated for analysis. Morphological changes in oocytes were
assessed using immunofluorescence staining, while mitochondrial function and oxidative stress were evaluated using JC-1
dye detection kit. Fertilisation rates and oocyte maturation stages were compared among the groups. All experiments
adhered to international ethical standards for animal research. Systemic inflammation led to ovarian atrophy, decreasing
ovarian weight to 0.3 g, which reflects a reduction in follicle number and oocyte quality. This resulted in a 30% reduction
in fertilisation rates. Antioxidant therapy helped restore ovarian weight to 0.4 g, improving oocyte morphology and
increasing the proportion of oocytes achieving metaphase to 75%, demonstrating the protective effect of antioxidants.
The fertilisation rate improved to 65% in the antioxidant-treated group, indicating a protective effect against oxidative
damage and inflammation. The findings highlight the potential of antioxidants in modulating apoptosis pathways,
reducing oxidative stress, and enhancing mitochondrial function, which collectively improved oocyte quality and
reproductive outcomes. Antioxidant therapy demonstrated substantial benefits in mitigating the effects of oxidative stress
and inflammation on oocytes, promoting normal maturation and increasing fertilisation success. These results underscore
the therapeutic potential of antioxidants for treating infertility associated with inflammatory conditions
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Intfroduction

The need to investigate the effect of antioxidants on oo-
cyte quality is due to the growing problem of infertility in
modern society. Among the factors that negatively affect
reproductive function, special attention is drawn to pos-
tovulatory ageing of oocytes which is caused by a decrease
in their quality after ovulation. Recent trends show that
women are increasingly delaying the time when they will
become mothers. This has led to an increase in the number
of women whose oocytes undergo quality changes due to
age factors. The ageing of oocytes after ovulation is an im-
portant factor limiting the success of assisted reproductive
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technologies. The quality of an oocyte directly affects its
ability to fertilise and further develop the embryo. A study
by B. Bibak et al. [1] showed that long-term storage of oo-
cytes without fertilisation leads to their progressive deteri-
oration, which is described as postovulatory ageing. This
phenomenon is accompanied by a number of pathological
changes that negatively affect fertility. These changes in-
clude mitotic spindle abnormalities, chromosome integrity
disorders, mitochondrial dysfunction, and changes in ion
concentration that affect normal oocyte function. Oxida-
tive stress is one of the key causes of reduced oocyte quality
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during ageing. In particular, as pointed out by B. Bibak et
al. [1], the accumulation of reactive oxygen species that
negatively affect the structure and function of oocytes
causes an oxidative imbalance, which substantially reduc-
es female fertility. A paper of V.R. Askari et al. [2] show
that reactive oxygen species cause oxidative damage, which
leads to the destruction of cell membranes, a decrease in
the energy potential of mitochondria, and changes in the
genetic material of oocytes. The discrepancy between the
production of reactive oxygen species and the mechanisms
of antioxidant protection is an important factor leading to
the development of oxidative stress. This can cause various
defects in germ cells, such as mitotic spindle abnormalities
and chromosomal aberrations, as stated by V.R. Askari et
al. [3]. Postovulatory ageing of oocytes is an inevitable pro-
cess associated with the duration of their stay in culture af-
ter ovulation. A study by S. Fiorito [4] demonstrates that
the duration of oocyte storage without fertilisation sub-
stantially affects their quality and potential for fertilisation.
Recent studies confirm that oxidative stress negatively
affects the metabolic processes that affect the functioning of
oocytes, and further research is needed to protect them [5].
As noted by Z. Tayarani-Najaran et al. [6], in assisted repro-
ductive technologies actively used for infertility treatment,
oocyte manipulation is critical, as the technical aspects of
the procedure can expose oocytes to additional stress and
increase oxidative damage. This highlights the importance
of using antioxidants that reduce reactive oxygen species
levels, protect oocytes from oxidative stress, and improve
their survival and quality, as indicated by H. Kobayashi et
al. [7]. The results of such studies can substantially affect
clinical practice in the field of reproductive medicine and
open up new prospects for improving the quality of germ
cells and the prognosis of reproduction, as emphasised by
M. Igase et al. [8]. S. Galluzzi et al. [9] demonstrated that
the examination of the effects of aurapten is an important
step in the search for new therapeutic approaches to im-
prove the success of assisted reproductive technologies.
Assisted reproductive technologies in vitro can lead to
an increase in oxidative stress due to the technical features
of manipulations and the lack of endogenous protection
systems. Oxidative damage can cause oocyte apoptosis,
which negatively affects the fertilisation process and em-
bryo development. In this context, the use of antioxidants
can be a safe and effective strategy for slowing or preventing
oocyte ageing by reducing oxidative stress. Understanding
the mechanisms by which antioxidants act may provide
new insights into their potential to improve germ cell qual-
ity. Among the many antioxidants examined for their ef-
fects on oocytes, aurapten (7-geranyloxycoumarin) stands
out as a promising candidate. This naturally occurring bio-
logically active compound, derived from citrus fruits, has a
wide range of pharmacological properties, including anti-
oxidant, anti-inflammatory, antitumour and neuroprotec-
tive effects. Aurapten can protect cells from oxidative stress
by reducing reactive oxygen species and restoring normal
mitochondrial function. However, despite these promising

data, there are not enough studies evaluating the effect of
aurapten on postovulatory ageing of oocytes and embryo
development in vitro. The study aimed to investigate the
effect of antioxidants on the morphological and functional
properties of oocytes in rats under conditions of systemic
inflammation.

Literature Review

Oxidative stress is an important aspect in reproductive
medicine research because it directly affects the quality of
germ cells. V. Di Nisio et al. [10] note that postovulatory
ageing of oocytes can impair their quality, making it dif-
ficult to fertilise and develop embryos both in vivo and in
vitro. C. Yu & J.-H. Xiao [11] draw attention to the Keapl-
Nrf2 system, which may be a target for therapy that increas-
es antioxidant protection in older women. K.-H. Kim et
al. [12] established that GAS6 improves mitochondrial
function in old oocytes by reducing meiotic defects, poten-
tially improving germ cell quality. A. Almansa-Ordonez et
al. [13] focus on the effect of oxidative stress on the energy
metabolism of oocytes, which negatively affects their via-
bility. M. Khazaei & F. Aghaz [14] showed that antioxidants
during in vitro oocyte maturation reduce oxidative stress,
improving their quality, which is critical for the success
of reproductive technologies. A. Cecchele et al. [15] con-
sider the cellular and molecular nature of fragmentation
of human embryos. Their study highlights that fragmen-
tation may be the result of oxidative stress affecting both
oocytes and embryos, suggesting the need to develop new
approaches to improve their quality.

Oxidative stress substantially affects the quality of oo-
cytes and, in general, the reproductive health of women,
especially in the context of polycystic ovary syndrome.
M. Abizadeh et al. [16] investigated the possibility of us-
ing aurapten to improve oocyte maturation, increase fer-
tilisation, and reduce inflammatory processes in a mouse
model of polycystic ovary syndrome. The results of their
study suggest the potential use of aurapten as a therapeutic
agent to improve reproductive function. Y. Jang et al. [17]
analysed the effect of aurapten on behavioural aspects in
experimental models of Parkinson’s disease, emphasising
its ability to protect mitochondrial respiration from in-
hibition and reduce the level of reactive oxygen species.
This opens up prospects for the use of aurapten not only in
neurological disorders but also in the field of reproductive
medicine because mitochondrial stress substantially af-
fects the quality of oocytes. M.]. Lee et al. [18] established
that aurapten promotes the activation of antioxidant en-
zymes and improves connectivity in brain endothelial cells,
which helps reduce mitochondrial stress and enhance cel-
lular function. This may be an important mechanism for
improving oocyte maturity and functionality in the con-
text of ageing. E.H. Hassanein et al. [19] examined the role
of coumarins, such as aurapten, in regulating the Keap1/
Nrf2/ARE pathway, emphasising the ability to stimulate
antioxidant protection in cells, which can positively affect
oocyte quality.
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N. Akino et al. [20] investigate the effect of dimethyl
fumarate on the activation of the Nrf2/Keapl pathway,
evaluating its ability to reduce oxidative stress and delay
the development of age-related infertility in the ovaries of
mice, emphasising the importance of antioxidant mech-
anisms for maintaining reproductive function with age.
E. Fonseca et al. [21] investigate the effect of urolithin A
on slowing the ageing of bovine oocytes in vitro, which can
improve the quality of oocytes and increase reproductive
efficiency in animal husbandry. Y. Furukawa et al. [22]
show that aurapten stimulates the expression of brain
neurotrophic factor in Neuro2a cells, indicating a possi-
ble neuroprotective effect and protection of oocytes from
oxidative stress. G. Shimoi et al. [23] state that spindle
destabilisation can cause aneuploidy in senescent oocytes,
which is important for ensuring the quality of germ cells.
D. Zhang et al. [24] emphasise the role of mitochondrial
changes in oocyte ageing, which requires further research
to understand these processes.

J. van der Reest et al. [25] emphasise the important
role of mitochondria in oocyte ageing, noting that main-
taining their activity is key to preventing age-related
defects in oocytes. Oxidative stress substantially affects
women’s reproductive function. J. Lu et al. [26] consid-
er the mechanisms of its negative effects, focusing on the
violation of the balance between reactive oxygen species
and antioxidant protection, which can lead to a deterio-
ration in the quality of oocytes. A.T. Perkins et al. [27]
investigate the role of superoxide dismutase in reducing
meiotic errors in senescent oocytes, which highlights the
prospects for antioxidant therapy for genetic stability.
S. Armstrong et al. [28] discuss the importance of tech-
nologies such as time laps systems for monitoring em-
bryos in reproductive procedures, which can increase the
chances of successful fertilisation. C. Lagalla et al. [29]
highlight the importance of atypical patterns of partial
embryo compression, paying attention to their prevalence
and possible influence on the results of reproduction. This
study highlights the importance of analysing the mor-
phokinetic features of embryo development in improving
assisted reproductive technology protocols. The results
of these studies confirm the importance of antioxidant
therapy and the latest technologies in assisted reproduc-
tive procedures for improving the quality of oocytes and
the overall effectiveness of infertility treatment. Given the
role of oxidative stress, such approaches can be substan-
tial components in preventing age-related changes in the
female reproductive system.

Materials and Methods

The study was conducted by an author affiliated with
Ukraine, with experimental work performed in collabo-
ration with facilities in the Republic of Korea. The study
used the female rats at three weeks of age purchased from
Koatech, which is located in Phentek, Gyeonggi Province,
Republic of Korea. The animals were kept in appropri-
ate conditions at the Cha University Laboratory Animal

Research Centre, where a standard temperature regime
and humidity level were maintained. The rats were in con-
ditions that mimic the natural rhythm, in particular, the
12-hour cycle of light and dark, which contributes to the
normalisation of physiological processes in the animals. 10
IU of human chorionic gonadotropin was administered to
stimulate superovulation, which was purchased from Sig-
ma-Aldrich, St. Louis, Missouri, USA. After the preparato-
ry stage, which included anaesthesia, an abdominal autopsy
was performed and oocytes were removed from the ovaries
and isolated from follicular cells using the hyaluronidase
enzyme (Sigma-Aldrich). Isolation ensured the purity of
the samples for further analysis, eliminating follicular cells
that could affect the results of the study.

Immunofluorescence staining was used for detailed
analysis of morphological changes in oocytes. Oocytes
were treated with a phosphate buffer with the addition of
0.1% polyvinyl alcohol, which prevented precipitation and
ensured the uniform application of the solution to the sam-
ples. The samples were then fixed in a 4% paraformalde-
hyde solution, which stabilised the cell structures for fur-
ther processing. For the purpose of permeability, a solution
of Triton X-100 (0.2%) was used, which facilitated the pen-
etration of antibodies into intracellular structures. Incuba-
tion with the primary antibody against a-tubulin (Santa
Cruz Biotechnology) was conducted at a concentration of
1:100 at a temperature of 4°C overnight, which provided
high specificity and sensitivity of staining. After thorough
washing of the samples, they were treated with a secondary
antibody obtained from goat anti-mouse IgG, labelled with
Alexa Fluor 488 fluorescent dye at a concentration of 1:100.
The dye 4’6-diamidine-2-phenylindole (Sigma-Aldrich)
was used to visualise the nuclear material, which clearly
stained the nuclei. The image was obtained using a Leica
TCS SP5 II confocal microscope (Germany), which al-
lowed obtaining high-quality images with high resolution
for further analysis.

The functional state of mitochondria was evaluated
using JC-1 dye, which allowed determining the membrane
potential of mitochondria (AWm). Oocytes were incubat-
ed in M16 medium with the addition of JC-1 (1 pg/ml) at
37°C for 30 minutes, which contributed to the maximum
accumulation of dye in mitochondria. After incubation,
fluorescent signals in the red and green channels were ana-
lysed to determine the relative membrane potential. Reac-
tive oxygen and glutathione levels were determined using
the OxiSelect™ kit (STA-342, Cell Biolabs, San Diego, USA)
and CELLTRACKER™ blue CMF2HC dye (Invitrogen),
which provided high sensitivity and specificity in the meas-
urements. Oocytes were cultured in M16 medium with the
addition of dichlorodihydrofluorescein diacetate for 30
minutes, after which detailed analysis was performed using
confocal microscopy to assess the fluorescent signal indi-
cating the level of oxidative stress in the samples.

All experiments were conducted in accordance with
international ethical standards, including the animal re-
search guidelines: Reporting of In Vivo Experiments [30]
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and Recommendations of the Cha University Ethics Com-
mittee [31] aimed at the humane treatment of laboratory
animals and minimising their suffering.

Results and Discussion

Antioxidants were identified to substantially improve re-
productive health by reducing the harmful effects of oxi-
dative stress. Oxidative stress occurs due to an imbalance
between the production of free radicals and antioxidant
protection, which causes damage to cells, including oocytes,
and can negatively affect their quality and ability to fertil-
ise. For example, vitamins C and E, and substances such
as coenzyme Q10, can neutralise free radicals, improving
the functioning of cell membranes and maintaining their
integrity. This is extremely important for oocytes, which
are vulnerable to oxidative damage because they contain
a substantial amount of unsaturated fatty acids and other
components that are subject to oxidation. In addition, this
study examined the effect of antioxidant therapy on oocyte
apoptosis processes. Inflammation can stimulate signalling
pathways that trigger the cell death programme, leading to
the loss of functional oocytes. The use of antioxidants can
have a protective effect, preventing the activation of these
pathways and maintaining cell viability.

Figure 1 shows a comparison of ovarian weight in three
groups: the control group, the group with induced systemic
inflammation, and the group receiving antioxidants. In the
control group, the ovarian mass was 0.45 g, which indicates
anormal state of the reproductive system. In the group with
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induced inflammation, the ovarian mass decreased to 0.3 g,
which indicates ovarian atrophy under the influence of an
inflammatory process that disrupts endocrine regulation,
which is critical for the proper functioning of the ovaries.
This weight loss reflects a decrease in the number of follicles
and a deterioration in their morphology and functionality,
which can substantially affect the quality of oocytes. In the
group that received antioxidant therapy, ovarian weight in-
creased to 0.4 g, which demonstrates the protective effect of
antioxidants. Restoring ovarian weight is vital to maintain-
ing reproductive function, as positive dynamics indicate
the ability of antioxidants to prevent atrophic changes in
the ovaries, maintaining their morphological integrity and
functional state.

Figure 2 describes in detail the process of nuclear
maturation of oocytes, including the stages of metaphase
and anaphase. In the control group, normal organisation
of chromosomes was observed in oocytes that were at the
metaphase stage, indicating readiness for division. The
chromosomes were correctly aligned on the equatorial
plate, which is crucial for the successful division and fur-
ther development of embryos. A substantial number of oo-
cytes with abnormal maturation were found in the group
with induced inflammation. They had an uneven distribu-
tion of chromosomes and a large number of oocytes with
disorders in the organisation of the division spindle. This is
a serious indicator of the negative impact of the inflamma-
tory process on the quality of oocytes, which can lead to a
decrease in their ability to fertilise.
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Figure 1. Comparison of rat ovarian mass by group

Source: compiled by the author
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Figure 2. Comparison of the proportion of oocytes in metaphase between groups

Source: compiled by the author
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In the antioxidant-treated group, there was a sub-
stantial improvement in the morphological and function-
al parameters of oocytes. The proportion of oocytes that
successfully achieved the correct metaphase increased
to 75%. This indicates a positive effect of antioxidants on
the maturation process of oocytes, which is important for
ensuring their ability to fertilise. Reducing the frequency
of abnormal oocytes in this group highlights the effective-
ness of antioxidant therapy in maintaining normal oocyte
maturation, which contributes to the preservation of their
reproductive function. The quality of oocytes that mature
is an important factor for successful fertilisation and fur-
ther development of embryos, so the results of the study
are of great scientific and practical importance. In addi-

tion, a detailed analysis of the ability of oocytes to fertilise
and further develop embryos was conducted as part of the
study. As shown in Figure 3, in the control group of un-
treated rats, the fertilisation rate was relatively high, with
the median rate approaching 80%. This indicates a favour-
able oocyte quality that supported successful fertilisation.
However, in the group of rats with systemic inflamma-
tion, the fertilisation rate was significantly reduced, with
the median rate around 30%, reflecting a marked decrease
in oocyte quality likely due to inflammation-induced ox-
idative stress. In the group receiving antioxidant therapy,
the fertilisation rate improved, with a median rate of ap-
proximately 65%, indicating a protective effect of antioxi-
dants in enhancing oocyte quality and fertilisation success.

Fertilisation, %
= wu [ ~ ®
=} (=] [=] (=} [«

1
=]

Control
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Inflammation
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AntioXidants
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Figure 3. Comparison of fertilisation success between groups

Source: compiled by the author

In the group that received antioxidant therapy, the fer-
tilisation rate increased to 65%. These results indicate that
antioxidants have a pronounced positive effect on repro-
ductive performance, as they contribute to improving the
quality of oocytes and their ability to fertilise. The improve-
ment in this indicator can be explained by an improvement
in the morphological characteristics of oocytes, as well as
an increase in their resistance to stressful conditions caused
by the inflammatory process. It is important to emphasise
that antioxidants not only protect oocytes from oxidative
damage but can also modulate the mechanisms that reg-
ulate apoptosis and inflammation, thereby reducing the
risk of loss of viable oocytes. Thus, the results of the study
point to the important role of antioxidants in maintaining
reproductive health. Antioxidant therapy has demonstrat-
ed the ability not only to improve the quality of oocytes
but also to increase their reproductive properties. This is of
great clinical importance, as it opens up opportunities for
creating new therapeutic strategies aimed at treating infer-
tility associated with inflammatory conditions. The study
highlights the role of antioxidants as possible protectors
of oocytes against damage caused by oxidative stress and
inflammatory processes, which is crucial for maintaining
their structure and functionality.

The study by M. Khazaei & F. Aghaz [14] emphasises
the importance of antioxidants during pregnancy, which
correlates with the results obtained, which indicate the
ability of antioxidants to reduce the risk of inflammatory

processes that can negatively affect reproductive health.
The collected data indicate that the use of antioxidants may
have a positive effect on pregnancy outcomes, reducing the
risk of complications, which is confirmed by a decrease in
inflammatory markers in animals treated with antioxidant
therapy. A paper of C. Lagalla et al. [29] indicates that the
parallels with the effects of antioxidants at the cellular lev-
el demonstrate their ability to reduce oxidative stress and
improve the overall health of organisms. This confirms the
effectiveness of antioxidant strategies in improving repro-
ductive health and preventing the negative effects of inflam-
matory processes in various biological systems. A study by
S. Galluzzi et al. [9] shows that citrus phytonutrients have a
positive effect on cognitive and biological processes, espe-
cially in the context of age-related cognitive decline, which
confirms the importance of natural antioxidants in reduc-
ing oxidative stress. K.-H. Kim et al. [12] established that
the GAS6 protein is able to improve mitochondrial func-
tion and prevent meiosis defects in oocytes in older mice,
which indicates the prospects for using antioxidant ther-
apies to improve oocyte quality in the age group. A paper
of Y. Jang et al. [17] emphasises the protective properties
of aurapten, which reduces oxidative stress and prevents
inhibition of mitochondrial respiration, which also con-
firms the positive effect of antioxidants in various biolog-
ical systems. Lastly, N. Akino et al. [20] indicate activa-
tion of the Nrf2/Keapl pathway, which reduces oxidative
stress and may delay age-related infertility in mice after the
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administration of dimethylfumarate. This supports the
conclusion that antioxidant therapy can have a positive ef-
fect on reproductive health by reducing oxidative stress and
improving oocyte quality.

The results of this study highlight the potential of an-
tioxidants as therapeutic agents to improve oocyte quality
and women’s reproductive health. The use of antioxidants
can be an important step in creating new approaches to in-
fertility treatment, especially in women with concomitant
inflammatory diseases. The key aspect is the determination
of optimal doses and methods of administration of antioxi-
dants, which requires further study. Thus, the results of the
study not only deepen understanding of the role of antiox-
idants in reproductive medicine but also open up new op-
portunities for clinical applications in improving women’s
reproductive health.

Conclusions

The results of the study showed that the use of antioxidants
helps to reduce the effects of oxidative stress, which is key
to normalising the process of oocyte maturation, in par-
ticular, in conditions when this process is disrupted due to
inflammation. Under conditions of inflammation, oocyte
maturation is substantially disrupted, particularly the ab-
normal division of chromosomes and the violation of the
organisation of the division spindle. Antioxidants, in turn,
can help reduce the frequency of abnormal oocytes and im-
prove their ability to fertilise. The use of antioxidant therapy
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Effect of antioxidants on oocyte morphology...

BnAMB QHTUOKCUAQHTIB HO MOopdoAorilo Ta OYHKLLiIIO oouuUTIB
Y LLYpPiB NPU CUCTEMHOMY 3ANAABHOMY NPOLLECI

Amnrenina Crioapt

AcCnipaHT

HaLIOHOABHMI meAndHMI yHiBEpCUTET imeHi O. O. BOromoAbLLS
01601, 6yabs. Tapaca LesyeHka, 13, m. Kuis, YkpaiHa
https://orcid.org/0009-0006-5703-4246

AHoTAUifA. JToCmipKeHHs Mano Ha MeTi OLHUTYM BIUIMB aHTMOKCUIAHTIB Ha MOPQOIOriyHi Ta ¢dyHKIiOHATbHI
BJIACTMBOCTI OOLMTIB y IYPiB B yMOBaX CMCTEMHOIO 3alla/IeHHs, 30CEPEIKYIOUMCh Ha IXHbOMY IOTEHIia/li 3SMEHIIYyBaT
OKJCJIIOBa/IBHUIL CTpecC i IOKpalyBaT! penpoAyKTUBHE 30POB’sA. SIK eKcllepyMeHTa/lbHi Mofieni 6y/I0 BUKOPUCTAHO
TPUTVDKHEBUX CaMOK IYPiB, AKMX PO3IiININ Ha TPYU IPYNN: KOHTPOJIbHY; TPYILY, BUK/IMKAHY CUCTEMHUM 3alla/leHHAM;
Ipymy, IO OTpPMMYyBaja aHTMOKCUJAAHTHU. 1A CTUMynALil CynepoBynALil BBOGMBCA XOPiOHIYHMII TOHAJOTPOIIH
JIOAVIHY, TOTIM 6Y/I0 BUAIEHO oOoUWUTU JIA aHauisy. Mopdororiuni sMiHM B 0OIMTaX OLIHIOBAaIMCS 3a JJOIOMOTIOIO
imyHOodnyopecuentHoro QapOyBaHH:A, TOfi fAK (PYHKIiI0 MITOXOHApIl Ta OKMUCIIOBAJIbHUII CTpeC OLHIOBAaIMCA 3a
TOIIOMOTrOI0 Habopy [ BuABIeHH:A 6apBHMKa JC-1. Y rpynax nopiBHIoBasIcs piBeHb 3aIUTiTHEHHA Ta CTafii fo3piBaHHA
0OIMTIiB. YCi eKCIepuMeHTM BifnoBifanmy MDKHApOZHMM €TUYHNUM CTaHAApTaM HOCIiIKeHb Ha TBapmHax. CucteMHe
3armajeHHs Ipu3Beno 4o aTpodil seIHNKIB, 3MeHIIIEHHsI Macu sie4HMKa 10 0,3 T, 10 BifoOpaskae 3MeHIIeHHsI KiTbKOCTi
¢ormikyris i Axkocti oonuTis. e npu3sBeno Ko 3HIDKEHHA HOPMMU BHeCeHH: o6pyuB Ha 30 %. AHTMOKCUJJaHTHA Tepaiisa
TOIIOMOITIa BITHOBUTYU Macy A€YHUKIB 7o 0,4 T, MOKpamyBIIM MOPQOIOrilo 0OUMTIB i 301/IBIIMBIIM YaCTKy OOLMTIB,
AKi gocarmm Meradasi, o 75 %, [JeMOHCTPYI0UN 3aXMCHY Ailo aHTHoKcuaaHTiB. KoedilieHT 3amnigHenna nigsummsca
To 65 % y rpylmi, AKa OTPMMYBaja aHTVOKCUJIAaHTY, III0 BKa3ye Ha 3aXMCHUI e(eKT MPOTY OKVICHOTO IOMIKOMKEHH Ta
3amaneHHA. OTpyUMaHi JaHi MiIKPeCTIOI0Th NOTeHIia/l aHTMOKCUAAHTIB y MOAY/IIOBAHHI IIUIAXIB allONTO3Y, 3HVDKEHHI
OKJICHOTO CTPeCy Ta HOCHIeHH] QYHKIIIT MiTOXOH/IpIiL, [0 pa3oM IIOKpPAIIY€ AKICTb OOLUTIB i pelpOfyKTUBHI pe3y/IbTaT.
AHTVOKCUJIaHTHA Tepamis IpOJEeMOHCTpyBaja 3HA4YHi IlepeBary B IIOM AKIIEHHI BIUIVMBY OKMCTIOBaJIBHOIO CTpecy
Ta 3allaJICHHSA Ha OOLMTY, CHPUAHHI HOpMaJbHOMY I03piBaHHIO Ta 30iNblIEHHIO YCIiXy 3amtifHeHHA. Lli pe3ynbraTn
IiJKPECIIOI0Th TepaleBTUYHUII NOTeHIia]l aHTMOKCUAHTIB WA JIiKyBaHHA Oe3IUTiffs, IOB’S3aHOTO i3 3aIlaTbHUMU
IIpoLecamMmmn

KAIOMOBi CAOBQ: miCISIOBYIATOPHE CTapiHHA; SIILEK/ITUHA; AHTUOKCUJATVBHA DEYOBUMHA; OKMCTIOBAIBHMUI
mucbamaHc; IUTPYCOBi HYTpieHTH

72 International Journal of Medicine and Medical Research, 2024, Vol. 10, No. 2


https://orcid.org/0009-0006-5703-4246

