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The use of melatonin as a multifunctional drug has been substantiated by the work of many research groups.
The abundance of information on melatonin as a hormone and its various preparations demonstrates the interest
of the scientific community in this topic. Over the past decades, the properties of melatonin have been well studied.
Every year, new possibilities for its use are revealed and its natural functions for various functional systems of the
human body are determined. Many mechanisms of melatonin's influence on the development, differentiation and
degradation of nerve cells have been elucidated. Our work examines the possibility of using melatonin as a non-drug
adjunct in neurodegeneration with impaired brain function. Low melatonin levels have been found in people with
neurological diseases. The preventive and therapeutic effects of melatonin are used in diseases such as Alzheimer's
disease, Parkinson's disease, multiple sclerosis, amyotrophic lateral sclerosis, Huntington's disease, epilepsy, head-
ache, etc. Clinical trials of melatonin have been conducted and successful results have been reported. According to
positive results obtained in experimental and clinical studies, melatonin may have preventive and therapeutic effects
in neurological diseases. All major neurodegenerative diseases are also associated with oxidative stress, which is
widely recognized as a potential target for protective therapy. Oxidative stress and microRNA regulatory networks
also influence other processes associated with neurodegeneration, such as mitochondrial dysfunction, dysregulation

of proteostasis, and increased neuroinflammation, ultimately leading to neuronal death.
Key words: melatonin, neurodegeneration, oxidative stress.

Connection of the publication with planned re-
search works.

The work was carried out within the framework of
the state budget topic «The influence of endogenous
and exogenous factors on the course of the body’s adap-
tive reactions to physical exertion of various intensities»
(state registration number 0121U108187).

Introduction.

Knowledge regarding the biological regulatory prop-
erties of melatonin is increasing every year. The aim of
this literature review is to show that the physiological
role of melatonin is being intensively studied in our time.
There are still many questions, the answers to which
may be obtained in the near future.

Melanin, as a food additive or as part of pharma-
ceuticals, is widely used to regulate circadian rhythms,
improve sleep [1, 2], reduce oxidative stress [3, 4], and
correct immune reactions [5, 6]. But new data on the ef-
fect of this substance on various physiological processes
give hope for the prevention of premature age-related
neurodegeneration by melatonin, the correction of con-
ditions caused by damage to neurons by reactive oxygen
species and other harmful factors of oxidative stress [3,
7]. So now we hope to use information about the effects
of melatonin on physiological processes to correct and
restore people who have suffered from sports or war in-
juries [6, 8].

The aim of the study.

To summarize information regarding the physio-
logical role of melatonin under normal conditions and
during the development of various pathological process-
es in the body, including neurodegeneration.

Object and research methods.

The following methods were used in the literature
review: searching for information in the scientometric
databases PubMed, Google Scholar and others using the

keywords: “melatonin”, “neurodegeneration”, “oxidative

stress” and analysis of the obtained data. The review in-
cluded articles published between 2019 and 2023, and
fundamental works dating back to 2007, which con-
tained information on the most important data highlight-
ing the physiological role of melatonin, its applications in
biology and medicine, the synthesis and metabolism of
melatonin in the body, its role as an antioxidant, etc. The
obtained data were analyzed and summarized to assess
both the role of melatonin in the body and the possibili-
ty of its use in medical practice.

Main part.

Melatonin is a small, highly conserved indole with
numerous receptor-mediated and receptor-indepen-
dent actions. Receptor-dependent functions include
regulation of circadian rhythms, sleep, and cancer sup-
pression. Receptor-independent actions are associated
with melatonin’s ability to function in free radical detox-
ification, thereby protecting critical molecules from the
damaging effects of oxidative stress under conditions of
ischemia/reperfusion (stroke, infarction), ionizing radia-
tion, and drug toxicity [9].

The tryptophan molecule is transformed, which gives
melatonin pleiotropic activity. It is present in everyone
and in all organisms. Let this synthesis lie in the sight that
creates it. For example, the conversion of tryptophan to
melatonin is observed in plants and animals [10]. It is
believed that the mechanism of melatonin synthesis in
eukaryotes is lost to bacteria as a result of endosymbi-
osis. The mechanisms of melatonin synthesis in micro-
organisms are still unknown. The metabolism of mel-
atonin is even more complex due to the production of
cytochrome C. Cream of enzymatic cleavage, melatonin
is metabolized through pseudo-enzymatic and radical
processes. During oxidative stress, interactions between
strong radicals can outweigh others. Through the com-
plexity of the degradation processes of melatonin, it is
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expected that additional new metabolites of melatonin
will be identified in the future [3].

In humans, the synthesis of melatonin in the body
occurs in the pineal gland and results in a hormonal in-
flux in physiological processes. Currently, the synthesis
and release of melatonin is found in the cells of the ep-
ithelium of the small intestine, in platelets [7, 11]. This
discovery made it possible to examine the influx of mela-
tonin on the physiological functions of not only the cen-
tral hormone, but also the local hormone, which influxes
onto the organ in which it is synthesized. Injecting mela-
tonin into the adenohypophysis and causing changes in
the release of tropic hormones for its regulation of the
effects of melatonin as a neurotransmitter [12, 13, 14].

Many authors regard melatonin as a substance that
ensures the formation of a good sleep rhythm and health
[1, 2, 15]. A direct regulatory connection between night-
time darkness and the accelerated synthesis and release
of melatonin by the pineal body cells — the epiphysis —
was revealed. On the contrary, daily lightening of the
eye retina and skin leads to increased synthesis and lib-
eration of melatonin. The process of falling asleep, sleep
loss and alternating sleep phases is also regulated by
melatonin [11, 15]. The use of melatonin by the authori-
ties throughout the world has become the result of such
methods of treatment as stagnation of exogenous mel-
atonin and treatment with bright light. A gate regulato-
ry mechanism was also revealed. Additional changes in
lightening, as well as sleep stimulation and stimulation,
influence the rhythm of melatonin secretion [12].

In the midst of scientific fervor, there is a growing
idea about the antioxidant and anti-inflammatory prop-
erties of melatonin. Antioxidant and anti-inflammatory
influx is especially useful for preserving the functions of
the body and homeostasis in the mind and the develop-
ment of oxidative stress, providing a great influx during
different periods of life [1, 8, 12]. The anti-inflammatory
and antioxidant effects of melatonin have been studied
as interconnected and are evident throughout pregnan-
cy, as well as later in development and aging [16]. The
main function of melatonin in early forms of life, for ex-
ample, in single-celled organisms, was in the presence of
free radicals and antioxidants. In the course of evolution,
melatonin is used as a signal molecule for the reversal
of photoperiodic information in the endocrine system in
rich-celled organisms, as well as for other purposes. As
an antioxidant, melatonin has a number of unique pow-
ers that differ from classic antioxidants. Before them,
there is a cascade reaction with free radicals that is in-
duced by mild oxidative stress [4, 7, 17, 18].

The evolutionary age of melatonin is even older [8,
10, 13, 19]. After the development of germs in bacteria,
veins were preserved throughout the entire evolution,
so that they may be present or may be present in all
species that originated. After the development of germs
in bacteria, veins were preserved throughout the entire
evolution, so that they may be present or may be pres-
ent in all species that originated. Although the chemical
structure of melatonin has been preserved throughout
evolution and diversity of species, it has never changed;
Thus, melatonin, present in people who do not live, is
identical to that present in cyanobacteria that lived on
the Earth of billions of years. Melatonin in the system-
ic circulation of mammals rapidly disappears from the
blood, presumably due to its uptake by cells, especially
when they are under conditions of high oxidative stress
[3, 4, 18].

All the mechanisms by which melatonin protects
such a wide variety of molecules, i.e. lipids, proteins,
DNA and others, in such diverse areas of the cell and
different organs are probably not yet all identified. Iden-
tified actions of melatonin include its ability to directly
neutralize a number of toxic reagents and stimulate anti-
oxidant enzymes. Moreover, several metabolites that are
formed when melatonin neutralizes damaging reagents
are themselves scavengers, suggesting that there is a
cascade of reactions that greatly enhance melatonin’s
effectiveness in curbing oxidative damage [4, 13].

Putative, but less well-defined, processes that may
contribute to melatonin’s ability to reduce oxidative
stress include stimulation of the synthesis of glutathi-
one, an important antioxidant found in high concentra-
tions inside cells, reducing electron leakage from the
mitochondrial electron transport chain, which reduces
the number of free radicals), limiting the production of
cytokines and inflammatory processes (actions that also
reduce the formation of toxic reagents and a synergistic
effect with other classic antioxidants (e.g. vitamins C, E
and glutathione) [3, 5].

Measurements of the subcellular distribution of mel-
atonin have shown that the concentration of this indole
in mitochondria is significantly higher than that in blood
[4, 20]. Melatonin probably enters mitochondria via oli-
gopeptide transporters. Thus, melatonin specifically tar-
gets mitochondria, where it appears to act as a major
antioxidant. In addition to being derived from the blood-
stream, melatonin may also be produced in mitochon-
dria. During evolution, mitochondria likely arose when
melatonin-producing bacteria were ingested as food
by ancestral prokaryotes. The ingested bacteria sub-
sequently evolved into mitochondria; this is known as
the endosymbiotic theory of mitochondrial origin. The
ingested bacteria eventually evolved into mitochondria;
this is known as the endosymbiotic theory of the origin
of mitochondria. When they did this, the mitochondria
retained the ability to synthesize melatonin. Thus, not
only is melatonin taken up by mitochondria, but these
organelles, in addition to many other functions, proba-
bly also produce melatonin. High concentrations of mel-
atonin and its numerous antioxidant properties provide
powerful antioxidant protection for these organelles,
which are exposed to a large number of free radicals
[20, 21].

Among its most studied functions are the regula-
tion of the sleep-wake rhythm and body temperature.
In addition, melatonin has pleiotropic effects, affecting,
for example, the modulation of the immune and cardio-
vascular systems, as well as neuroprotection. This action
is achieved by scavenging free radicals. Melatonin pro-
motes neuronal survival, proliferation, and differenti-
ation, such as dendritogenesis and axogenesis, and its
processes are similar to those induced by nerve growth
factor, brain-derived neurotrophic factor, neurotroph-
in-3, and neurotrophin-4. In addition, this indoleamine
has anti-apoptotic and anti-inflammatory effects in cer-
tain brain regions [5, 11].

The relationship between melatonin secretion and
release, on the one hand, and human reproduction, on
the other, has also been studied extensively by biologists
and medical professionals for over half a century [10, 22].
The hormone melatonin is associated with vertebrate
reproduction, particularly in the context of seasonal re-
production. This association is due to the fact that mela-
tonin secretion from the pineal gland into the peripheral
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circulation is a nocturnal phenomenon, the duration of
which reflects the length of the night, which naturally
becomes longer in the winter months and, accordingly,
shorter in the summer months. The nocturnal plasma
melatonin signal is conserved in virtually all vertebrates
and is available not only for reproductive rhythms but
also for seasonal cycles of metabolic activity, immune
functions, and behavioral expression. Although modern
humans in the industrial world appear to have generally
retained little reproductive seasonality, the relationship
between melatonin and human reproduction continues
to attract widespread scientific attention [22]. Mela-
tonin supplementation during pregnancy may reduce
ischemia-induced oxidative damage to the fetal brain,
increase offspring survival in inflammatory conditions,
and reduce blood pressure in adult offspring.

In adulthood, impaired melatonin production nega-
tively affects the progression of cardiovascular risk fac-
tors and contributes to cardiovascular and neurodegen-
erative diseases. The most studied cardiovascular effects
of melatonin are related to hypertension and myocardial
ischemia/reperfusion injury, while the most promising
ones are related to restoring control over components
of the metabolic syndrome [15]. The immunomodulato-
ry role of melatonin in the treatment algorithm for the
2019 coronavirus disease has been studied [5].

Melatonin has been found to interact with different
types of stem cells in various ways, including stimulation
of proliferation, support of stemness and self-renewal,
protection of survival, and programming of functional-
ly distinct cell lineages [23]. These different properties
are often intertwined, but cannot be present together.
Melatonin usually stimulates proliferation and transition
to a mature cell type. For all well-studied stem cells or
progenitor cells, melatonin signaling pathways leading
to the expression of relevant morphogenetic factors
are discussed. The main focus of the research is on the
aspect of programming, especially in pluripotent cells.
This applies especially, but not exclusively, to neural
stem cells and mesenchymal stem cells. Regarding de-
velopmental bifurcations, decisions are not made sole-
ly by melatonin. In mesenchymal stem cells, melatonin
promotes adipogenesis in a Wnt-independent manner
(Wingless-Integration-1), but chondrogenesis and osteo-
genesis in a Wnt-dependent manner. Melatonin upregu-
lates Wnt, but not the adipogenic lineage. This decision
appears to depend on the microenvironment and epi-
genetic memory. Evidence is provided for stem cell-spe-
cific differences in melatonin and Wnt receptors, as well
as the role of transcription factors and non-coding RNAs
[18].

There is strong evidence that melatonin inhibits can-
cer initiation, progression, and metastasis [9]. In many
cases, molecular mechanisms underlying this inhibitory
effect have been proposed. What is surprising, howev-
er, is the large number of processes by which melatonin
is reported to inhibit cancer development and growth.
These diverse actions suggest that what is observed is
merely an epiphenomenon of a more fundamental ac-
tion of melatonin that remains to be elucidated.

Some of melatonin’s cancer-stopping actions are
clearly mediated by membrane receptors, while others
are independent of membrane receptors and involve di-
rect intracellular actions of this ubiquitous molecule. Al-
though the focus of melatonin/cancer research has been
on the role of indoleamine in suppressing breast cancer,
this is rapidly changing: many types of cancer have been

shown to be susceptible to melatonin inhibition. There
are several aspects of the research that may have imme-
diate clinical application [17, 24].

Many studies have shown that the simultaneous
use of melatonin increases the sensitivity of cancer to
suppression by conventional drugs. Even more import-
ant is the evidence that melatonin makes cancers that
were previously completely resistant to treatment sen-
sitive to these treatments. Melatonin also inhibits mo-
lecular processes associated with metastasis, limiting
the penetration of cancer cells into the vascular system
and preventing them from forming secondary growths
at distant sites. This is of particular importance because
cancer metastases often contribute significantly to pa-
tient death. Another area that deserves further consid-
eration relates to the ability of melatonin to reduce the
toxic effects of anticancer drugs while simultaneously
enhancing their efficacy [17]. Although this information
has been available for over a decade, it has been inade-
quately utilized at the clinical level. Even if the only ben-
eficial effect of melatonin in cancer patients is its ability
to attenuate acute and long-term drug toxicity, mela-
tonin should be used to improve the physical well-being
of patients. However, experimental results show that
the benefits of using melatonin as a co-treatment with
traditional cancer treatments far outweigh the improve-
ment in patients’ well-being [9, 17, 21].

Since melatonin is a biomarker of the central circadi-
an clock, and its chronobiotic action, which includes cir-
cadian rhythms in the light-dark cycle, is well known, de-
creased melatonin levels and altered circadian rhythms
are associated with a higher risk of breast cancer. Mel-
atonin has also been shown to have antiproliferative
effects on breast cancer growth and proliferation. As-
sessing changes in the circadian rhythm of melatonin in
breast cancer patients may have interesting prognostic
and therapeutic applications [9, 21].

The role of melatonin in reducing oxidative stress
under a wide range of circumstances has been noted by
many scientific groups. This action is achieved in differ-
ent ways: directly by detoxifying reactive oxygen and re-
active nitrogen species, and indirectly by stimulating an-
tioxidant enzymes while simultaneously suppressing the
activity of prooxidant enzymes [5, 12, 13]. In addition to
these well-described actions, melatonin is also reported
to chelate transition metals involved in Fenton/Haber-
Weiss reactions; melatonin also reduces the formation
of the destructively toxic hydroxyl radical, leading to
reduced oxidative stress. The ubiquitous but uneven in-
tracellular distribution of melatonin, including its high
concentrations in mitochondria, likely contributes to its
ability to resist oxidative stress and cellular apoptosis.
There is compelling evidence that melatonin should be
classified as a mitochondrial-targeted antioxidant. The
ability of melatonin to prevent oxidative damage and
the associated physiological exhaustion has been well
documented in numerous experimental ischemia/reper-
fusion studies, particularly in the brain and heart [12].

Melatonin, through its anti-radical mechanisms, also
reduces the toxicity of harmful prescription drugs and
methamphetamine, a drug of abuse [3]. Experimental
results also show that melatonin renders treatment-re-
sistant cancers sensitive to various therapeutic agents
and may be useful due to its multiple antioxidant ef-
fects, especially for slowing and possibly treating vari-
ous age-related diseases and dehumanizing conditions.
Melatonin has been used effectively to combat oxidative
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stress, inflammation, and cellular apoptosis, as well as
to restore tissue function in a number of human studies;
its efficacy supports its broader use in a broader range
of human studies [17]. The extremely high safety profile
of melatonin also supports this conclusion. The authors
now believe that, given the wide variety of beneficial
functions reported for melatonin, they may simply be
epiphenomena of more fundamental, yet undiscovered,
underlying actions of this ancient molecule [24].

The aging process is not uniform for both the body
and the brain. Neurological disorders are a leading cause
of disability and mortality worldwide [16, 25, 26]. Accord-
ing to a 2015 study, neurological diseases are the second
most common cause of death, and 16.8% of all deaths
are caused by neurological diseases worldwide. Global
mortality from neurological diseases has increased by
36% in the past 25 years. Melatonin properties may play
a role in the pathophysiological mechanisms of neuro-
logical diseases [11, 27]. Studies have shown that mela-
tonin levels are low in people with neurological diseases.
Both preventive and therapeutic effects of melatonin are
known for many diseases, including, for example, Alz-
heimer’s disease, Parkinson’s disease, multiple sclero-
sis, amyotrophic lateral sclerosis, Huntington’s disease,
epilepsy, headache, etc. [7, 16, 19]. Melatonin has been
shown to have a positive effect on behavior in autism
spectrum disorder in humans [14]. Clinical trials of mela-
tonin have been conducted and reported to be success-
ful. According to positive results obtained in experimen-
tal and clinical studies, melatonin may have a preventive
and therapeutic effect in neurological diseases.

In the last 3-4 decades, significant progress has been
made in the search for and study of a possible link be-
tween epilepsy and melatonin [28]. The results of stud-
ies on experimental animal models conducted so far in
search of a correlation between melatonin and epilep-
togenesis mainly confirm the hypothesis of its anticon-
vulsant effect [4, 28]. Melatonin has also been found to
have an effect on human behavior [7, 29].

Among the mechanisms of melatonin’s delay in
aging, ways of protecting photosynthetic systems and
related subcellular structures and processes have been
discovered [10]. Its role in fruit ripening and postharvest
processes as a gene regulator of ethylene-related factors
is relevant. Melatonin appears to act as a key molecule
in the plant immune response, along with other well-
known molecules such as nitric oxide and hormones
such as jasmonic acid and salicylic acid. The discovery of
elevated melatonin levels in plant-associated endophyt-
ic organisms indicates a possible new form of communi-
cation between beneficial endophytes and host plants
via melatonin.

Neurodegenerative diseases are the second leading
cause of death and are characterized by progressive im-
pairment of motor or mental functions of the central or
peripheral nervous system [30]. Prevention of neurode-
generative disorders has become a new public health
issue for our society. Melatonin, a pineal gland hormone,
performs various physiological functions in the brain,
including regulating circadian rhythms, scavenging free
radicals, inhibiting biomolecular oxidation, and increas-
ing neuroinflammation. Cumulative evidence suggests
that melatonin exerts a wide range of neuroprotective
functions by regulating pathophysiological mechanisms
and signaling pathways. Moreover, melatonin levels are
reduced in patients with neurodegenerative diseases
[14, 29].

With age, the nervous system gradually degenerates
[11, 16, 25]. Increased oxidative stress, endoplasmic re-
ticulum stress, mitochondrial dysfunction, and cell death
are considered common pathophysiological mecha-
nisms of various neurodegenerative diseases, such as
Alzheimer’s disease, Parkinson’s disease, Huntington’s
disease, organophosphorus compound-induced delayed
neuropathy, and amyotrophic lateral sclerosis. Autopha-
gy is a fundamental cellular metabolic process that de-
stroys aggregated or misfolded proteins and abnormal
organelles in cells. Abnormal regulation of neuronal au-
tophagy is accompanied by the accumulation and depo-
sition of irregular proteins, leading to altered neuronal
homeostasis and neurodegeneration. Autophagy exhib-
its both a protective mechanism and a damage pathway
associated with programmed cell death [16].

All major neurodegenerative diseases are also asso-
ciated with oxidative stress, which is widely recognized
as a potential target for protective therapy. Although
miRNA networks and oxidative stress are often consid-
ered separately, they are inextricably linked to neuro-
degenerative processes [18]. Oxidative stress affects
the expression levels of a multitude of miRNAs and,
conversely, miRNAs regulate many genes involved in the
oxidative stress response [4, 18]. Oxidative stress and
microRNA regulatory networks also influence other pro-
cesses associated with neurodegeneration, such as mi-
tochondrial dysfunction, dysregulation of proteostasis,
and increased neuroinflammation, ultimately leading to
neuronal death. Thus, modulating the level of a relative-
ly small number of miRNAs can alleviate pathological ox-
idative damage and confer neuroprotective activity [11,
18].

Conclusions.

1. The presence of melatonin in the cells of organ-
isms of various biological species indicates that the reg-
ulatory value of melatonin is very large in living nature
and is capable of providing cross-regulation between
different biological species and gives hope for the cre-
ation of drugs and treatment methods based on modern
physiological knowledge.

2. The discovered effect of melatonin on cell prolif-
eration and differentiation indicates its potential use for
correcting cell growth and tissue repair at various stages
of ontogenesis.

3. The diverse effects of endogenous and exogenous
melatonin on nerve cells indicate the possibility and ne-
cessity of further research into the effects of melatonin
on the behavior, development, and degradation of ner-
vous tissue.

4. The presence of regulatory feedback loops regard-
ing the synthesis and release of melatonin on the one
hand and circadian rhythms, cell proliferation, and anti-
oxidant protection during the development of oxidative
stress makes it possible to use available and obtained
during the research information to develop new non-
drug methods of influencing physiological conditions to
prevent the development of neurodegenerative diseas-
es.

Prospects for further research.

It is important for us to direct our previous research
on the development and administration of melatonin
supplementation and the mechanisms of its infusion
into the body in people who have suffered from sports
or military injuries, as well as physiological antiquity. In
this manner, we hope to suppress the development of
neurodegenerative processes.

ISSN 2077-4214. Bicuuk npo6nem 6ionorii i meauuunu — 2025 — Bun. 2 (177) / Bulletin of problems in biology and medicine — 2025 - Issue 2 (177) 11

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



OornAaaun NITEPATYPU / LITERATURE REVIEWS

DOI 10.29254/2077-4214-2025-2-177-8-18
YOK 612.018.2:612.017.2
'6enuxkoea M. B., *Po3oea K. B., 2BauwjeHKo H. M.

MEJIATOHIH TA HEViPO,D,EI'EHEPALI,IFI (AHAIIITW-IHVM NITEPATYPHUN ornan)
HauioHanbHMii yHiBepcuteT ¢pisMuHOro BUXOBaHHA i cnopTty YKpaiHu (m. Kuis, YKpaiHa)
2lHcTuTyT Qisionorii im. 0.0. boromonbusa HAH Ykpaidu (m. Kuie, YkpaiHa)
belikova.maria@gmail.com

BuKopucmaHHA mMenamoHiHy y Aakocmi 6a2amogyHKUioOHAAbHO20 fiKapcbKo2o rpenapamy obrpyHmosaHe
pobomamu b6azameox 00CAiIOHUUbKUX Konekmusis. [locmamok iHgopmayii w000 MenamoHiHy AK 20pMOHY
ma pisHux (oeo npenapamis 0eMOHCMpPYE iHMepec Haykosozo cnismosapucmea 0o uiei memu. pomazom
0CMaHHix 8ecamunime eanacmugocmi mesnamoHiHy bynu sugdyeHumMu 0obpe. KoxHoO20 poKy pO3KpUBAOMbCA HO8I
MOXMU8oCMI (1020 BUKOPUCMAHHA Ma 8U3HAYAOMb (i020 NPUPOOHI hyHKYIT 004 pi3HUX PYHKYIOHAAbHUX cucmem
op2aHi3my arOUHU. 3’AcosaHi 6azamo mexaHiamie 8rnausy mMesnamoHiHy HaO Po38UMOK, OucbiepeHyitosaHHA Mma
Oezpadayito HepsosUX KAimuH. B Hawili pobomi po32100emMbCA MOMIUBICMb BUKOPUCMAHHA MEAAMOHIHY 8
AKocmi dornomincHo2o be3 medukameHmMo3H020 3acoby npu HelipodezeHepayii 3 NOpyuwieHHA M032080i hyHKUYiT.
Hapasi suasneHoHU3bKUl piseHb MesnamoHiHy y atoodel i3 Heapono2iYHUMU 3aX80PHBAHHAMU. [TpoginakmuyHull ma
mepanesmuyHuUl 8MaU8 MesAamMOHIHY 8UKOPUCMOBYEMbLCA MPU MAKUX 30X80PIOBAHHAX, AK X8opoba Anbyzelimepa,
xeopoba [MapkKiHcoHa, po3ciaHull cknepos, 6iyHuli amiompogiyHuli cKnepos, xeopoba XaHmiH2moHa, erninencis,
207108HUl 6inb ma iH.. [lposedeHi KniHiYHi 8unpobysaHHA MesnamoHiHy ma 30A8neHi ycniwHi pesyansmamu.
32i0HO 3 NO3UMUBHUMU pe3ysnbmamamu, OMPUMAHUMU 8 X00i eKCriepuMeHmanbHUX Ma KAiHiYHUX 00CsioHceHs,
MesIaMOHIH MOX(e Mamu npoginakmuyHy ma meparnesmu4Hy 0ito NPU HE8POs102iYHUX 3aX80PHOBAHHAX. YCi OCHOBHI
Helipode2eHepPamMUuUBHIi 30X80PHOBAHHA MAKOMC 08°A3GHI 3 OKUCAHBAAbHUM CMPecom, AKUU WUPOKO B8U3HAHUU
rnomeHyitiHoro MiweHHto 08 Oii 3axucHoi mepanii. OKucarosanvHUlli cmpec i pe2ynamopHi mepexci mikpoPHK
MAKOX 8MaAUBaOMb HA iHWI npouyecu, nos'a3aHi 3 HelipodezeHepayieto, MaKi AK MiMOXOHOPianeHa OUCyHKYif,
rnopyweHHA peaynauii npomeocmasy i ycuneHHA Helipo3arnaneHHs, Wo 8 KiHyesomy nidcymky rnpu3godums 00

3aeaubeni HelipoHie.

Knrovosi cnoea: menamoHiH, HelipodeaeHepauis, okcudamusHul cmpec.

38’A30K ny6niKauii 3 Nn1aHOBMMMU HayKOBO-J0CNIg-
HUMMK poboTamu.

Pob6oTa BMKOHaHa B MeKax AeprkaBHOI OOAMKETHOT
TeMu «BnavB eHAOreHHUX Ta eK30reHHUX GpaKTopiB Ha
nepebir aganTauiMHUX peakuin opraHiamy o ¢isnyHmx
HaBaHTa)KeHb Pi3HOI IHTEHCUBHOCTI» (AeprKaBHUI pee-
CTpauiiHui Homep 0121U108187).

Bcryn.

3HaHHA BiAHOCHO 6i0NOrYHO pPeryatoYmnX BIACTU-
BOCTEW MENATOHIHY MOMOBHIOKOTLCA KOMHOMO POKY.
MeToto LbOro niTepaTypHOro ornagy € nokasatu, wo ¢i-
3i0N10riYHa PONb MENATOHiIHY HaMNoOMEer/IMBO BUBYAETLCA
B Halll Yac. 3a/MLWaETbcA e 6araTo nuTaHb, Bianosiai
Ha AKi MOXKYTb 6yTM 3406yTUMM NPOTATOM HaNBANKUOTO
yacy.

MenaHiH y AKOCTi Xap4yoBOi AOMIWKKM abo y cKnagi
NiKapCbKMX NpenapaTis LWWMPOKO BUKOPUCTOBYHOTb 33415
peryntoBaHHA A060BUX PUTMIB, HanarogyKeHHa cHy [1,
2], 3MeHLUEHHs NPoABY OKcuaaTMBHOro cTpecy [3, 4] Ta
KOpeKL,jii iMyHHUX peakKuii [5, 6]. Ane HOBI gaHi WoaAo
BM/IMBY LEI PEYOBMHM HaA pPi3HOMaHITHI disionoriyHi
npoLecu HaJaloTb Hafilo Ha 3anobiraHHA 3a paxyHOK
MEeNaToHiHy nepeayacHoi BiKOBOI HelpoaereHepadji,
KOPEKL,it0 CTaHiB, BUKINKAHUX MOLIKOAMKEHHAM HEMpo-
HiB aKTUBHMMM GOPMaM KMCHIO Ta IHLWIMMW WKIAINBUMUK
daKkTopamm okcmaaTMBHoro ctpecy [3, 7]. Tak Hapasi mu
CNoAiBAaEMOCH BUKOPUCTATH iHGOPMALLito NPo BMNAUB Me-
NaToHiHY Ha isionoriyHi npouecn aAna KopekLii Ta Bia-
HOB/NIEHHSA NtoAEN, AKI NOCTPaXKaanm Big cnopTnsHoOI abo
BOEHHOI TpaBmu [6, 8].

Merta gocnigKeHHs.

Y3aranbHeHHs iHdopmaLii BiAHOCHO oisionoriyHoi
po/li MeNaToHiHY Yy HOPMaJIbHUX YMOBaXx Ta Npu po3BUT-
Ky B OpraHiami pisHUX NaToNOriyHMX NpoLecis, B TOMY
yncni HepoaereHepadii.

O6’eKT i meTOAM AOCNIAXKEHHA.

B ornagi nitepatypyn 6ynm BMKOPWUCTAHi Taki meTo-
Am: nowyk iHbopMauii B HAyKOMeTPUYHNX Basax AaHUX
PubMed, Google Scholar Ta iHWwMxX 3a KAtOYOBUMK CO-
Bamu: «melatonin», «neurodegeneration» «oxidative
stress» Ta aHani3 oTpMmaHux gaHux. [o ornagy 6ynu
BK/IOYEHI CTaTTi, onybnikoBaHi B nepiog 3 2019 no 2023
pik, Ta dyHAAMEHTabHI po60TH WO Hanexxanun ao 2007
POKY, AKi mictTunun iHbopmauio Npo Halbinbll BaxKAMBI
OaHHI, KOoTpi BUCBITNIOIOTL $i3ioN0riyHy posib MenaToHi-
HYy, MOro 3acTocyBaHHA y 6ionorii Ta MeguUMHI, CUHTE3
Ta mMeTaboniam MenaToHiHy B opraHisami, Koro ponb AK
AHTMOKCMAAHTY Towo. OTpuMaHi gaHi bynu nigaaHi aHa-
Ni3y Ta y3araJibHEHHIO OA OLiHKM AK PO MeNaToHiHy
B OpraHi3ami, Tak i MOXK/IMBOCTi MOrO 3aCTOCYBAHHA y Me-
OVYHIV NpaKTUL.

OcCHOBHa YacTuHa.

MenaToHiH € HEeBEIMKMM BUCOKO KOHCEPBATUBHUM
iHO0/I0M 3 YNC/IEHHMMM peLEenTop-onocepeaKoBaHUMM
Ta peuenTop-HesanexXHUMK aiamu. PeLentopHo-3anex-
Hi OYHKLUIT BKAOYAOTb perynauiio LMpKagHUX PUTMIB,
COH Ta NPUTHiIYeHHA paKy. He3anexHi Big peuenTopis Aii
noBs’sA3aHi 3i 34aTHICTIO MeNnaToHiHy GpYHKLIOHYBaTK B Je-
TOKCMKaU,ii BINbHUX pagMKanis, TMM CAaMMUM 3axXMULLLAIOUYU
KPUTUYHO BaXK/IMBI MONEKYIN Bif, PYWHIBHOT Aii OKMCAtO-
Ba/IbHOrO CTpecy B ymoBax iwemii/penepoysii (iHcynbT,
iHbapKT), ioHi3ytouy pagiaLito Ta NiKapCbKy TOKCUYHICTb
[9].

TpaHchopmoBaHa monekyna TpuntodaHy, AKOK €
MEeNIaTOHIH Ma€ NeMoTPONHY aKTUBHICTb. BiH NnpucyTHil
MaliXKe y BCiX UM y BCix opraHiamax. LLnax rioro cuHTesy
3aNeXnTb Bif BUAY, AKMI Moro yTeBoptoe. Hanpuknag,
LWNAX NepeTBOPeHHA TpunToPaHy Ha MENaTOHIH Biapi3-
HAETbCA Y POC/AMH Ta TBapuH [10]. MNepeabavaeTtbes, WO
MEeXaHi3M CMHTe3y MenaToHiHY y eyKapioTiB 6yB ycnaa-
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KOBaHUI Bif, 6aKTepili BHAcNigoK eHgocumbiosy. MNpoTe
MEeXaHi3MM CUMHTE3Y MeNaToHIHY Y MIKPOOpPraHi3amiB HUHI
HeBigomi. MeTaboniam MmenaToHiHY AyKe CKAagHWUi
3 3anyyeHHAM umToxpomy C. Kpim depmeHTaTUBHOrO
pO3LLEN/IEHHs, MeNaToHiH MeTabonisyeTbcs 3a [0oMo-
Moroto ncesfodepMeHTaTUBHUX TA BiZIbHOPAANKANbHUX
npouecis. py OKUCIOBaNbHOMY CTPECi LWAAX B3aEMO-
AiT BINbHUX paguKaniB MOXKe nepeBarkaTh Hag, iHWKUMU.
Yepes cknagHiCTb NpoLeciB AerpagaLii MenaToHiHy oui-
KYETbCA, WO Y ManbyTHbomy byae ineHTMdiKOBaHO A0-
OAaTKOBiI HOBI MeTaboniT menaToHiHy [3].

Y N0OWHU CUMHTE3 MeNlaToHiHYy B opraHiami Biaby-
BAETbCA B LUMLLIKOMNOAiIOHIM 3a103i Ta 3yMOBAIOE rop-
MOHA/IbHUI BNAMB Ha ¢isionoriyHi npouyecn. BogHouac
CWHTE3 TA BMBIIbHEHHA MENaTOHIHY 3HAWAEHO B KNiTU-
Hax eniTenito TOHKOI KULWKK, B TpombouwmTax [7, 11]. LA
3HaxigKa Hagana MOXKJIMBOCTI PO3rALATH BMNJIMB Mena-
TOHiHY Ha ¢isionoriyHi PyHKLIT He TiNbKM AK LeHTpab-
HOTO FOPMOHY, a/ie M MiCLLeBOro rOPMOHY, AKUIN Hapas3i
BM/IMBAE Ha OpraH, B AKOMY CiHTe3yeTbCA. Bnane mena-
TOHiHY Ha ageHorinodi3 Ta CyTTEBi 3MiHW Y BUBIZIbHEHHI
TPOMHUX FOPMOHIB 32 MOro perynsLieto Npm3eis 40 BU-
BYEHHA BNACTMBOCTEN MenaToHiHYy AK HelipomepgiaTopa
[12, 13, 14].

barato aBTOpiB NpMAiINAIOTb yBary MenaToHiHy AK pe-
YOBWHI, WO 3abe3neyye GopmMmyBaHHsA LOOOBOro pUTMY
cHy Ta 6agpopocrTi [1, 2, 15]. BuasneHo npamuii pery-
JIIOI0YMIA 3B'A30K MiXK HIYHOI TEMPABOIO Ta MPUCKOPEH-
HAM CWMHTE3y Ta BWBIIbHEHHA MENATOHIHY KAiTUHaMu
WwnwKonoaibHoro Tina —enigisy. HaBnpoTn AeHHe ocBiT-
JIEHHA CiTKIBKM OKa Ta LWKipM Npu3BOAMTb A0 YNOBi/b-
HEHHA CWHTe3y Ta BUBIZIbHEHHA MenaToHiHy. lMpouec
3aCMHaHHA, Nepebir cHy 3 YepeayBaHHAM da3 CHy TaKOXK
peryntooTbca menatoHiHom [11, 15]. 3aBAAKM BUBYEH-
HIO BNACTMBOCTEN MENATOHIHY Y BCbOMY CBiTi BUHUKAM
TaKi MeToau NiKyBaHHA, AK 3aCTOCYBAHHA €K30reHHOro
MENATOHIHY Ta NliKyBaHHA ACKPaBMM CBiTIOM. Buasne-
HO TaKOX 3BOPOTHMUI peryntorumnii mexaHiam. [Jo6oBi
3MiHW OCBIT/IEHHA, @ TAKOX YepryBaHHsA cHy Ta 6agbopo-
CTi BN/INBAKOTb HAa PUTM CeKpeLii menatoHiHy [12].

Cepes, HayKOBOI CMiIbHOTM NOLLMPIOETLCA AyMKa NPo
QHTMOKCMAAHTHI Ta NPOTM3anasbHi BACTMBOCTI MenaTo-
HiHY. AHTUOKCMAAHTHWUI Ta NPOTM3anasbHUI BMN/IMB MAE
0cob11MBO KOPUCHY Aito LWoao 36epexeHHA PyHKLi op-
raHiamy Ta romeocTtasy B YMOBaXx PO3BUTKY OKCMAATMB-
HOro CTpecy, HaZatoumn BEIMKUI BNMB Y Pi3Hi nepiogm
*utta [1, 8, 12]. MNpoTu3ananbHa Ta aHTMOKCMAAHTHA
Aia MenaToHiHy AocnigyKyBanacb B3aEMOMNOB’A3aHa Ta
NPOABNAETLCA MPOTArOM YCI€l BariTHOCTi, @ TaKOX Ha-
Oani B nepiog po3BUTKY Ta cTapiHHA [16]. NoyaTKoBa Ta
OCHOBHa QYHKLIA MeNaToHiHy B paHHIX GopMmax KuTTs,
HanNpuKAag, B OAHOKAITUHHWX OpraHiamax, nonarana
B MOMMWHAYi BiILHUX PaAMKaniB Ta aHTUOKCUAAHTI. Y
XOA4i eBoJIoLii MenaToHiH 6yB 06paHWMit AK CUTHaNbHA
MOJIEKyNa ANA NepeTBOpPeHHs (OTonepioanyHol iH-
dbopmaLii HaBKONIULWHBOIO cepesoBULLA B €HOOKPUHHE
noBigoOMAEHHA Yy 6araToOKNITUHHUX OPraHi3amiB, a TaKoX
ONA HWKX uinen. AK aHTMOKCUMAAHT MENATOHIH Ma€e
KiZIbKa YHiKa/IbHWX BNACTUBOCTEMN, AKI BiAPi3HAIOTLCA Bif,
KNAaCUYHUX aHTUOKCMAAHTIB. O HUX BigHOCATbCA MOro
KackagHa peakuis 3 BilbHMMW pagukanamm Ta MOro
3[4aTHICTb iHAYLIOBATMCb NPU MOMIPHOMY OKMC/IHOBA/b-
Homy cTpeci [4, 7,17, 18].

EBo/IlOLiMHMI BiK MenaToHiHY € AyKe aasHim [8, 10,
13, 19]. MicnAa no4yaTKOBOro po3BUTKY Yy bakTepii BiH

36epiraBca NpPOTArOM YCi€l eBONOLIi, TaK WO Mmir 6yTu
NPUCYTHIM abo Mir 6yTM MPUCYTHIM y BCiX BMAaAX, WO
icHyBasin. Xoya XiMmiuHa CTpyKTypa menaToHiHy 36epira-
Jlaca NpOTAroMm yCi€i eBONOLT Ta PiSHOMAHITHOCTI BUAIB,
BOHA HiKOMM He 3MiHIOBanacA; TakMM YMHOM, MenaTo-
HiH, NPUCYTHI B Nt0AAX, LLO HWUHI XXUBYTb, iAEHTUYHUN
TOMY, AKWI NPUCYTHIM B LiaHOBaKTepiAXx, Wo iCHyBa M Ha
3emni minbapan pokis. MenaToHiH y CUCTEMHOMY KpO-
BOODiry ccaBuiB LWBMAKO 3HMKAE 3 KPOBi, iIMOBIpHO, 3a
paxyHOK MOro MoriMHaHHA KAiTMHaMK, 0cOBANBO KoM
BOHM 3HAXOAATHCA B YMOBAX BUCOKOIrO OKMUC/IHOBA/IbHOTO
cTpecy [3, 4, 18].

Bci mexaHi3mun, 3a JONOMOrot AKMX MeNaToHIH 3a-
XMLLAE TAKy BE/INKY Pi3HOMAHITHICTb MOneKyA, TO6TO ni-
niais, 6inkis, AHK Ta iHWKX, B TaKMX Pi3HOMAHITHMX 06-
acTAX KNITUHW Ta Pi3HMX OpraHis, MMOBIPHO, LWWe He BCi
ineHTNdiKoBaHI. |aeHTUdIKOBaHI Aii MmenaToHiHy BKAtO-
YaloTb MOro 34aTHICTb 6e3nocepefHbO HEMTPani3yBaTu
pAL TOKCUYHWX peareHTiB Ta CTUMY/IOBATU aHTUOKCU-
OaHTHI depmeHTU. binblie Toro, KinbKa metaboniTis, AKi
YTBOPIOIOTLCA, KOIM MENaTOHIH HEeNTpani3ye peareHTwy,
WO YLKOAXKYIOTb, CaMi € NOMMHAYaMM, WO A03BONAE
NPUNYCTUTK, WO iICHYE KacKag peakLii, AKi 3Ha4YHo nig-
BULLYIOTb e(dEKTUBHICTb MeNIaTOHIHY Yy CTPUMYBAHHI
OKWCHWX NMOLWKOAMKEHb [4, 13].

MepenbavyBaHi, afie MeHLW YiTKO BM3HA4YeHi npoue-
CU1, AKI MOXYTb CNPUATU 34aTHOCTI MENATOHIHY 3HUXKY-
BaTWM OKMCHOBAJIbHUIA CTPEC, BKAOYAIOTb CTUMYAALL O
CUHTE3Y NyTaTiOHY, BaK/IMBOFO aHTUOKCUAAHTY, AKWM
3HAXOAMTLCA Y BUCOKUX KOHLEHTpALiAX ycepeauHi Kni-
TUH, 3MEHLUEHHA BUTOKY €/1eKTPOHIB 3 MITOXOHApiaNb-
HOTO NaHLOra NepeHeceHHA EeNEeKTPOHIB, L0 3HUXKYE
KiNIbKICTb BiIbHWUX YyTBOPEHHA), 0BMEKEHHA BUPOONEHHSA
LMTOKIHIB Ta 3ananbHMUX NPOLECIB (Ail, AKi TaKOXK 3HUXKY-
I0Tb YTBOPEHHA TOKCUYHUX peareHTiB Ta CUHEPreTUYHUN
edeKT 3 iHWUMM KNAaCUYHUMW aHTUOKCUAAHTaMK (Ha-
npuknag, sitramiHamu C, E Ta rnytaTioHom) [3, 5].

BumiptoBaHHA CcybKNITMHHOrO po3noainy menato-
HiHY MOKa3ano, WO KOHUEHTPaLiA LbOro iHAONY B Mi-
TOXOHAPIAX 3HAYHO NepeBULLYE Taky B Kposi [4, 20].
MenaToHiH, MMOBIpHO, NOTPANAAE B MITOXOHAPIT Yepes
onironenTUAHi TpaHCNopTeEPU. TAKMM YNHOM, MENATOHIH
cneujasbHO OPIEHTOBAHUIM Ha MITOXOHAPII, Ae BiH, mMa-
6YyTb, [li€ AIK TO/IOBHUIA aHTUOKCUAAHT. KpiMm HaaxoasKeH-
HA 3 KPOBOOGIry, MeNnaToHiH MOe TaKoX BUpobnaTuca
B MITOXOHApIAX. Y xo4i eBontoLii MiToxoHApii, NmoBip-
HO, BUHWK/IN, KO MEeNaTOoHIHYTBOpOtoYi bakTepii byan
NOMMHEHI AK XXa NpeAKOBMMK NpoKapioTamu. 3rogom
norfiMHeHi bakTepii NnepeTBopUANCA Ha MITOXOHAPIT; Le
BilOMO K eHAOCMMOBIOTMYHA Teopis MOXOAMKEHHA Mi-
TOXOHAPIN. Konn BOHM ue 3pobunn, mitoxoHapii 36e-
pernv 34aTHICTb CMHTE3YBaTU MEeNaTOHIH. TaKUM YMHOM,
MENIAaTOHIH He TiIbKM NOIIMHAETHCA MITOXOHAPIAMM, ane
i Ui opraHenu, kpim 6aratbox iHWKUX GYHKLiNA, TMOBIPHO,
TAKOX BMPOOGNAIOTb MENaToHiH. BUCOKI KoHLUeHTpauii
MeNaToHiIHY Ta MOro YNCNEHHi aHTUOKCUAAHTHI BAacTu-
BOCTi 3abe3neyvytoTb MOTY)KHUIN AHTUOKCUAAHTHUI 3a-
XUCT UMX OpraHen, AKi 3a3HatoTb BMNJIMBY BEAMKOI KiflbKO-
CTi BinbHUX pagumKanis [20, 21].

Cepep, Moro Halbinbl BUBYEHUX DYHKLLA MenaToHi-
HY — perynauia puTMy HecnaHHA Ta CHy Ta TemnepaTypu
Tina. Kpim TOoro, menaToHiH Mae NAeNoTPONHY Aito, AKa
BM/IMBAE, HAaNPWKAAL, HAa MOAYNALIO0 iIMyHHOI Ta cepLie-
BO-CYAMHHOT CUCTEM, @ TAaKOXK Ha HEMpoONpPOTeKL,ito. Taka
AiA [OCAraeTbCA 3@ PaXyHOK BUAANEHHSA BiIbHUX paau-
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KaniB. MenaToHiH cnpuse BUXKMBaHHIO, nponidepauii Ta
AnbepeHLitoBaHHA HEMPOHIB, TaKMM AK AeHApPUTOreHes
Ta aKcoreHes, Ta MOro MPOLLECK aHANOrYHI npouecam,
BMKIMKAHMM GAKTOPOM POCTY HEPBIB, HEMPOTPOdIYHMM
baKTOpOM rosI0BHOrO MO3KY, HeMpoTpodiHOM-3 Ta Hen-
poTpodiHom-4. Kpim Toro, uen iHgonamiH mae anonTuy-
HY Ta NPOTM3ananbHy Aito y NeBHWUX 0baacTax Mo3ky [5,
11].

B3aEMO3B’30K MiXK CEKpeLi€ed Ta BMBIIbHEHHAM
Me/NlaToHiHY 3 opHoro 60Ky Ta penpoAyKTUBHICTIO
NtoAel TaKoXK BMBYAETbCA peTenbHo daxiBuamm 3 6i-
onorii Ta MeguuUMHU NPOTATOM MNoHag, nisctonitra [10,
22]. TopMOH MeNnaToHiH € NOB’A3aHMM i3 PO3MHOMEH-
HAM XpebeTHUX, 0CO6IMBO Yy KOHTEKCTi CE30HHOTO PO3-
MHOXeHHA. Llei 38’A30K 3ymoBAeHUIt TUM $aKToM, WO
CceKpeLia MenatoHiHy 3 WWLWKOBMAHOI 331031 B nepu-
bepnyHMin KPoBOOBIr € HIYHMM ABULLEM, TPUBANICTb
AKOro BigoOparkae TpMBaNICTb HOUiI, AKA, 3BUYAIHO, CTAE
Aepani AOBLIOK B 3MMOBI MicAu,i i, BiANoBigHO, KOPOT-
we B NiTHI micAuj. HiYHMIA cMrHan menaToHiHy B Naasmi
36epiraeTbCA NPAKTUYHO Y BCIX XPebeTHUX i AOCTYNHUI
He TiNbKM ANA penpOoAYKTUBHUX PUTMIB, ane i ANA Ce30H-
HUX LMKNIB MeTaboNiuHOI aKTUBHOCTI, IMyHHMX QYHKLIN
Ta NOBEZiHKOBOro BMpasy. Xo4a y Cy4yacHUX togei B iH-
AycTpianbHOMy cBiTi, MabyTb, 3arasiom 3bepernaca He-
3HaYyHa PEnpPOAYKTMBHA CE30HHICTb, B3AEMO3B’A30K MiXK
MENATOHIHOM Ta PenpoayKLIiE NHOANHU MNPOAOBXKYE
NpPUBEPTaTH LUMPOKY HayKoBy yBary [22]. [lomiwKu me-
NaTOHIHY Nif, Yac BariTHOCTI MOXYTb 3MEHLINTU BUKAU-
KaHe iLueMi€r0 OKMCHE MOLUKOAMKEHHA FOIOBHOTO MO3KY
nnoaa, 36iNbWUTU BUKMBAHHA NOTOMCTBA NPW 3anasib-
HWX CTaHax Ta 3HU3UTW apTepiasibHUIN TUCK Y AOPOCAOro
NoTOMCTBa.

Y 3pinomy BiLj NopyLIeHHA BUPOBNEHHA MeNaToHiHy
HEeraTMBHO BMJIMBAOTb HAa NPOrpecyBaHHA CepLeBO-Cy-
OVHHUX GaKTOpiB PU3KUKY Ta CMPUAIOTb CepLLEeBO-CYANH-
HMM Ta HelpoaereHepaTUBHMM 3aXBOPIOBAaHHAM. Hali-
6inbWw BUBYEHi cepLEeBO-CYAUHHI edeKT MenaToHiHy
nos’asaHi 3 rinepToHielo Ta iwemiero/penepdysiiHmum
NOLLKOAMEHHAM MiOKapAaa, ToAj AK Halbinblw nepcnek-
TUBHI 3 HMX NOB’A3aHi 3 Bi4HOBNEHHAM KOHTPOJIO Haz
KOMMOHeHTamMKn meTtaboniyHoro cuHapomy [15]. Busua-
naca iIMyHOMOZYNIOKYa PO/ib MENATOHIHY B anropuTmi
NiKyBaHHA KOPOHOBipyCcHOi xBopobu 2019 poky [5].

3HaliAeHO B3AEMOLI0 MeNaToHiHY 3 pPisHMMK TUna-
MW CTOBOYPOBUX KAITUH Pi3HUMM cnocobamum, BKIOYat0-
un cTUMyANsAUio nponidpepadii, NiATPUMKY cTOBOYPOBOCTI
Ta CaMOOHOBJIEHHA, 3aXWUCT BUXMBAHHA Ta Mporpamy-
BaHHA QYHKLiOHANbHO Pi3HUX KNITUHHMX NiHin [23]. Ui
pi3Hi BNACTMBOCTI YacTO NepenniTatoTbCA, ane He MOo-
KyTb OYTW MPUCYTHIMM cninbHO. MenaToHiH 3a3Buyait
CTUMY/IOE Nponidepauito Ta nepexig Ao 3pinoro Tmny
KNiTUH. [1na BCiX AOCUTb BUBYEHUX CTOBOYPOBUX KAITUH
abo KNiTMH nonepeaHUKiB 0BroBOPHOOTLCA CUTHANbHI
LWAXM MEeNaToHiHyY, WO BeAyTb A0 eKcnpecii Bignosig-
HUX mopdoreHeTUYHUX dakTopie. OCHOBHA yBara B Ui
cTatTi 6yae npuAaineHa acnekTy nporpamysBaHHA, OCO-
611BO y KNiTMHaX NAOpUNOTEHTHUX. Lle ocobamso, ane
He BWK/YHO, BI4HOCUTBLCA 4O HEPBOBUX CTOBOYPOBMX
KNITUH | Me3eHXiManbHUX CTOBOYpOBUX KAiTUH. oo
6idypKaLii PO3BUTKY, pilLEHHA NPUIAMAIOTLCA HE NuLle
MesIaTOHIHOM. Y me3eHXiMasibHUX CTOBOYPOBUX KAITUH
MENATOHIH CNPUAE agunoreHesy B PeXKMUMIi, He3aneKHo-
my Big Wnt (Wingless-Integration-1), ane xoHgporeHese
Ta octeoreHesi Wnt-3anexxHum. MenaToHiH nigsuLye

perynauito Wnt, ane He agunoreHHoM niHii. Lle piweHHs,
MabyTb, 3a/1€NTb Bif, MIKPOOTOUYEHHA Ta enireHeTUYHOoI
nam’sTi. HagaHi cBigyeHHs npo cneumdiyHi Ana ctosoby-
POBMX KNITUH BiIAMIHHOCTI B peLenTopax MenaToHiHy Ta
Whnt, a TakoX posib GaKTopiB TPAHCKPUMLIT U HeKoayto-
ymx PHK [18].

€ [OCTOBIpPHI AaHi NPO Te, WO MeNaToHIH 3aTPUMYE
pak Ha CTagiax iHiuiauii, nporpecyBaHHA i meTacTasy-
BaHHA [9]. Y 6aratbox BMnagkax 6yiM 3anponoHOBaHi
MOJIEKYNAPHI MEXaHi3MM, WO NeXKaTb B OCHOBI L€l iH-
ribytouoi aji. OgHaK Wo BMKAMKAE NOAUB, TaK Le BeAMKa
KiNbKiCTb NpoLecis, 3a JOMNOMOrOK AKUX MENIATOHIH, AK
NoBIJOMNAETLCA, CTPMMYE PO3BUTOK Ta 3pOCTaHHA PaKy.
Li pisHOMaHITHI 4ii npunycKatoTb, WO cnocTepexyBaHe
€ vwe enipeHomeHoM b6inbw GyHAAMEHTANbHOI Ail Me-
NATOHiHY, AIKe LLle HANIeXUTb PO3KPUTH.

JedAki 3 3ynnHAIYMX Ai MenaToHiHy paK ABHO OMo-
cepefKoBaHi MeMbpaHHMMU peLenTopamm, ToA AK iHLWi
He 3anexaTb Big MembpaHHMX peLenTopiB i BKAKOYAOTb
NPAMY BHYTPILWHbOKNITUHHY Ait0 L€l MOBCIOAHO MOLWK-
peHOoi MmoneKynn. Xo4a OCHOBHaA yBara B AOCAIAXKEHHAX
MenaToHiHy/paky npuainanacs poni iH4onNamiHy y cTpu-
MYBaHHI paKy MOJIOYHOI 331031, CUTYaLiA LWBUAKO 3Mi-
HIOETbCA: BYN0 NoKasaHo, Wwo 6araTo TMNiB paKy cnpuii-
HATAMBI [0 iHFiGyBaHHA MeNaTOHIHOM. € KifibKa acnekTis
[OCNIAMXKEHHA, AKI MOXYTb MaTW HeraHe 3acToCyBaHHA
Ha KAniHiYHoMmy piBHi [17, 24].

barato mocnigeHb NOKasanw, WO OAHOYaCHe 3acTo-
CyBaHHA MeNaToHIHY NiABULLYE YYTAMBICTb PaKy A0 Npu-
AyWeHHA 3BMYallHUMK nikamu. Le 6inbw Baxkansumm
€ AaHi Npo Te, WO MenaToHiH pobutb pak, paHiwe nos-
HIiCTIO CTiIMKMIA A0 NiKYBaHHA, YYTIMBUM A0 LUUX METOAIB
NiKyBaHHA. MenaToHiH TaKOoX MPUTHIYYE MONEKYNAPHI
npowuecu, NoB’A3aHi 3 MeTacTasyBaHHAM, OOMeEXyto-
YN MPOHUKHEHHA PAKOBUX KNITUH Y CYAUHHY CUCTEMY i
He [03BO/AKYM iM YTBOPIOBATM BTOPWUHHI PO3POCTaH-
HA Y BigdaneHux ginAaHkax. Lle mae ocobnvse 3HauyeH-
HA, OCKIZIbKM MeTacTasn paKy 4acTto CYTTEBO CMpUATb
cMepTi XxBOoporo. IHwWa o6aacTb, WO 3acayroBye Ha Oo-
OATKOBUI po3riag, nos’s3aHa 3i 34aTHICTIO MeNaToHIHY
3HUKYBATM TOKCMYHI HacnigKM NpOTMPaKoBMX Mpena-
paTiB NpU OAHOYACHOMY MiABULLEHHI iX edeKTUBHOCTI
[17]. Xoya us iHpopmauia gocTynHa BxKe binblie gecatm
pOKiB, BOHa byna afeKBaTHO BUKOPUCTAHA Ha K/iHiYHO-
My piBHi. HaBiTb AKLLO EAMHOIO KOPUCHOIO AiEI0 MenaTo-
HiHY Ha XBOPWX Ha paK € Moro 34aTHicTb nocnabatoBaTn
rocTpy Ta AOBrOCTPOKOBY TOKCUYHICTb NiKiB, MeNaTOHIH
cnif, BMKOPUCTOBYBATM A1 MNOKPALWEHHs ¢i3nyYHOro
6narononyyys nauieHTiB. MpoTe eKcnepMmeHTanbHi pe-
3y/IbTAaTV NOKa3YyHOTb, LLIO MepeBarn BUKOPMUCTAaHHA Mena-
TOHIHY AK CNifibHE NiKyBaHHA 3 TPAAULIMHUMKW MeToaa-
MW NiKyBaHHA paKy HabaraTo nepesepLUaTb NOAIMLLIEHHA
camonouyyTTa naujieHTis [9, 17, 21].

OCKiNlbKM MenaToHiH € HiomapKepom LLEeHTpanbHO-
ro UMpPKa[HOro roAMHHUKA, | MOro XpoHobioTnYHa ain,
LLLO BK/IKOYAE UMPKaAHI PUTMU B LIMKA CBiT/Ia | TEMpPABY,
£obpe Bigoma. 3HMKEHHA PIBHA MeNaToHiHY Ta 3MiHa
LMPKaZHUX PUTMIB MOB’A3aHi 3 BUCOKMM PU3UKOM pPaKy
MOJI04HOT 32/103U. TaKoK By/10 MOKa3aHo, WO MeNaToHiH
Ma€ aHTMnponidepaTMBHY Aito Ha picT Ta nponidpepadu;ito
PaKy MOJIOYHOI 331031, OUiHKA 3MiH LLMPKAZHOrO pUTMY
MEeNaTOHiIHY Y MaL€EHTIB i3 PakKOM MOJIOYHOI 3a/103U
MOXKe MaTU LiKaBi NPOrHOCTUYHI Ta TepaneBTUYHI 3aCTO-
cyBaHHA [9, 21].
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Ponb menaToHiHy y 3HUKEHHiI OKMCNOBAIbHOTO CTpe-
Cy 3a Ay*Ke BeNMKOI KinbKocTi o6cTaBuH BigmivyeHo 6ara-
TbMa HayKOBUMU KonekTnsamu. La aia gocaraetbea pis-
HUMK cnocobamm: NPAMOID AETOKCUMKALLIED aKTUBHOIO
KMUCHIO T aKTUBHUX GOPM a30Ty, a TAaKOXK OMnocepesKo-
BaHO LUNAXOM CTUMYAALT aHTMOKCUAAHTHUX GEepMEHTIB
33 O4HOYACHOTO NPUAYLIEHHA aKTUBHOCTI MPOOKCUAAHT-
Hux ¢epmeHTis [5, 12, 13]. NoBigoMANAETLCA, WO Ha A0-
JaTOK [0 uMx gobpe onucaHUx Aili MenaToHiH TaKoX
XenaTye nepexigHi metanu, aki 6epyTb y4acTb y peakuiax
®deHTOHa/Xabepa-Beiicca; npy LbOMY MeNaTOHIH 3MeH-
LIYE YTBOPEHHA PYWHIBHO-TOKCMYHOIO FifpOKCUIBbHOIO
paauKany, Wo Np1M3BOAUTb A0 3HUKEHHA OKUCHOBasb-
Horo cTpecy. MoBclogHWI, ane HepPiBHOMIPHUI BHYTpILL-
HbOKNITUHHWUIA PO3MOAIN MENaTOHIHY, BKNOYAoUuM Moro
BMCOKi KOHLLeHTpaL,ii B MiTOXOHAPIAX, MMOBIPHO, CNPUAE
MOro 34aTHOCTI NPOTUCTOSATU OKWUC/IOBA/IbHOMY CTpecy
Ta KAITMHHOMY anonTo3y. 3HaWAeHi NepeKoHNMBI fOKa-
3M, LLLO MENATOHIH CNif KnacndikyBaTh AK aHTUOKCUAAHT,
CNPAMOBAHUIN Ha MITOXOHAPI. 34aTHICTb MeNaToHiHy
3anobiraT OKMCHOMY MOLUKOAMKEHHIO Ta MOB’A3aHe 3
HUM isionoriyHe BUCHaKeHHA A06pe JOKYMEHTOBaAHA Y
YUCNEHHUX EKCNEPUMEHTANIbHUX AOCAIAMKEHHAX itemii/
penepoysii, 0co61BO B roNOBHOMY MO3KY Ta cepui [12].

MenaToHiH, 3aBAAKM CBOIM aHTUpPAAMKA/IbHUM Me-
XaHi3MaM, TaKOX 3HWUMKYE TOKCUMYHICTb LWKIAAMBUX pe-
LenTypHMX NiKiB Ta meTamdeTamiHy, HaPKOTUKY, AKUM
3710B}KMBatoTh [3]. EKCnepumeHTanbHi pe3ynbTaTi TakoXK
NOKasyloTb, WO MenaToHiH pobuTb CTiliKi A0 NiKyBaHHA
BUAM PaKy YYTIMBUMW A0 Pi3HUX TepPaneBTUYHUX areH-
TiB i MOXe OyTU KOPUCHUM 3aBAAKU CBOIN MHOMKMHI
AHTMOKCUMAAHTHOI Aii, 0co6/MBO AR YMNOBiINbHEHHA i,
MOM/IMBO, NiKYBAHHA Pi3HMX BiKOBMX 3aXBOPHOBAHb i
CTaHiB, WO AerymaHisytoTb. MenaToHiH epeKTUBHO BU-
KopucToByBaBCA A1 60poTbOM 3 OKUCNIOBANBHUM CTPE-
COM, 3aManeHHAM Ta KAITUHHMM anonTO30M, a TaKOX
ONA BiAHOBAEHHS OYHKLUIT TKAHWH Yy pAAi AoCchiaKeHb Ha
noanx; horo epeKkTUBHICTb NiIATPUMYE MO0 WKpLLe BU-
KOPUCTaHHA Y LUMPLIOMY CNEKTPI AOCAIAKEHb HA NtOAAX
[17]. Hap3BuualiHO BMCOKMIA Npodinb 6e3nekn menarto-
HiHY TaKOX MiATBEpAMKYE Lel BUCHOBOK. HuHI aBTOpM
BBaXKaloTb, WO 3 OINIA4Y Ha LUMPOKE PO3MAITTA KOPUCHUX
dYHKLUIN, Npo AKi noBigomMAAN0CSA ANA MeNaTOHIHY, BOHU
MOXyTb 6yTM npocto enideHomeHamu binbw dyHaa-
MEHTa/IbHUX, e He BUABJIEHUX OCHOBHUX Ail L€l aaB-
HbOI Monekynu [24].

Mpouec cTapiHHA He € O4HO3HAYHUM fIK ANA TiNa, TaK
i Ana BiKy MO3Ky. HeBponoriyHi po3fiagm € OCHOBHOO
NPUYMHOK IHBANIAHOCTI Ta CMEPTHOCTI Y BCbOMY CBITi
[16, 25, 26]. 3a maHumu pocnigkeHHa 2015 poKy, He-
BPOJIOriYHI 3aXBOPIOBAHHA € APYrO0 HAMMOLIMPEHILLO
npu4YmMHoto cmepTi, i 16,8% ycix cmepTelt cnpuyYnHeHi He-
BPONOTYHMMM 3aXBOPHOBAHHAMM Y BCbOMY CBITi. CMmepT-
HiCTb BiZ, HEBPONOriYHMX 3aXBOPHOBAHb Y CBITi 3a 25
pOKiB 3pocna Ha 36%. BnacTMBOCTI MenaToHiHY MOXYTb
BigirpaBaTu y natodisionoriyHMx mexaHiamax HeBpO/O-
riyHux 3axsoptoBaHb [11, 27]. JocniaskeHHsA noKasanu,
WO piBeHb MeNaTOHiHY HW3bKUI y Ntoael i3 HeBpPOo-
rMYHUMKM 3axBOPIOBAHHAMM. AK npodinakTuyHa, TaK i
TepaneBTUYHA A4jia MeNaToHiHy Bigoma npwu 6araTbox 3a-
XBOPIOBAHHAX, Y TOMY YACAi HAanpuKnag, xsopobu Anb-
yrenmmepa, xsopobu MNapkiHCOHa, po3ciasHOMY CKeposi,
6iyHOMY amioTpodiyHOMY CKNepo3si, XBOpobyM XaHTiHITo-
Ha, eninencii, ronosHoro 6onto Ta iH. [7, 16, 19]. MNo3un-
TUBHWI BMIMB MEIATOHIHY Ha NOBEAiIHKY NPU CUHAPOMI

ayTM3My 3HaWAEHO MpU AOCNIgNKEHHAX Ha ntogax [14].
MpoBengeHi KNiHiYHI BUNpobyBaHHA MeNaToHiHY Ta 3a-
ABNEHI YCNilWHI pe3ynbTaTth. 3rigHO 3 NO3UTUBHUMM pe-
3y/bTaTaMM, OTPUMAHUMM B XOAi eKCNepuMEHTaIbHUX
Ta KAIHIYHMX AOCAiAXKeHb, MeNATOHIH MOXe MaTK Mpo-
dinakTUYHY Ta TepaneBTUYHY Ail0 NPU HEBPOOTIYHUX
3aXBOPHOBAHHAX.

B ocTaHHi 3-4 gecAaTuniTTa 3pobaeHi 3HaYHiI 3400yTKM
LLLOA0 MOLUYKY Ta BUBYEHHA MOXKIMBOTO 3B’ A3KY MiXK eni-
NIencieto Ta MmenatoHiHom [28]. Pe3ynbTtatv AOCiAMKeHb
Ha eKcrnepuMeHTaNbHUX MOALENAX 3 TBAPUHAMM, NPOBe-
OEHUX A0Ci Yy NOLWyKax Kopenayii mixk menatoHiHOM Ta
eninentoreHe3om, B OCHOBHOMY NiATBEPAKYOTb TiMno-
Tesy Npo MOoro NpoTucyaomHy Aito [4, 28]. 3HaliaeHo
TAKOX BNNB MENATOHIHY HA NOBeAiHKY NtoaunHu 7, 29].

Cepesn, mexaHi3amiB 3aTpMMyBaHHA CTapiHHA mena-
TOHIHOM BWMHAWAEHO LWAAXM 3aXUCTY GOTOCUHTETUYHUX
CMCTEM Ta NOB’A3aHMX 3 HUMWU CYOKNITUHHUX CTPYKTYP
Ta npouecis [10]. AKTyanbHa MOro ponb y A03piBaHHI
naogis Ta Nicna3bMpanbHUX NpoLecax Ak reHHoro pery-
nAatopa $akTopis, NOB’'A3aHUX 3 €TUNEHOM. MenaToHiH,
MabyTb, Aji€ AK KNHOYOBa MONEKY/A B iIMyHHIl Bignosigi
POCNUH pa3om 3 iHWKMMKU Aobpe BiZOMUMU MONEeKyna-
MU, TAKMMU AK OKCKA, @30Ty Ta TOPMOHM, TaKi AK }Kacmo-
HOBA KUCNOTa Ta CaniuunoBa Kucnota. Bigkputta nig-
BULLEHWNX PiBHIB MENaTOHiIHY B eHAO0dITHMX opraHiamax,
NnoB’A3aHUX i3 POCAMHAMM, BKA3yE HA MOXK/MBY HOBY
bopmy 3B’A3KY MiXK KOPUCHUMM eHZodiTaMK Ta pocan-
HaMM-TOCMOAAPAMM 33 AOMOMOIOH MeNATOHIHY.

HelipopereHepaTBHI 3aXBOPIOBAHHA € APYTOK0 NpU-
YMHOK CMePTi | XapaKTepu3ylTbCA MPOrpecyrynmu
NOPYLUEHHAMM PYXOBUX ab0 NCUXiYHUX PYHKLIN LeH-
TpanbHOi abo nepudepuyHoi HepsoBoi cuctemun [30].
MpodinakTnka HelpoaereHepaTUBHUX PO3/1aAiB cTana
HOBOI Npo6EMOIO FPOMAACHKOro 340pOB’A A1A Ha-
Wworo cycninbctea. MenaToHiH, rOpMOH LIMLIKOBUAHOI
3271031, BUKOHYE pi3Hi ¢isionoriyHi GyHKLIT B MO3KY,
BK/IIOYAKOUM PErynfauito UMPKALHUX PUTMIB, BUAANEH-
HA BiIbHUX pagMKanis, iHribyBaHHA GiomonekynApHOro
OKWUC/IeHHA Ta 36inbleHHA Helpo3anasneHHA. CyKynHi
[AaHi BKa3yloTb Ha Te, L0 MEeNaTOHIH BUKOHYE LUIMPOKUIA
CMEeKTP HeMpPONpPOTEKTOPHUX OYHKLiR, peryntoym nato-
disionoriyHi mexaHiamu i cMrHanbHi Wnsxu. binble Toro,
piBeEHb MeNaTOHIHY 3HUMKYETbCA Y NALEHTIB 3 Helpoae-
reHepaTMBHUMM 3aXBOPIOBaHHAMM [14, 29].

3 BiKOM HepBOBa cMcTeMa NOCTynoBo aereHepye [11,
16, 25]. MigBULLEHMIA OKUCNOBANbHUIN CTPEC, cTpecu
eHA0NNa3MaTUYHOrO  PEeTUKYAYMa, MITOXOHApiIanbHa
AMCOYHKLIA Ta ribenb KNiTUH BBAXKAtOTbCA 3arasibHUMM
naTodizioNIOriYHMMM  MexaHismamu pisHUX Helpoge-
reHepaTMBHMX 3aXBOPIOBaHb, TaKMX AK xBopoba AnbLi-
rerimepa, xsopoba MapkiHcoHa, xBopoba XaHTIHITOHA,
dochopopraHiyHi Cnosyku. iHAYKOBaHa BiACTpOYEHa
HeMlponaTia i 6oKoBUI amioTpodiyHUI cknepos. AyTo-
¢daria — ue OCHOBHUIN KNITUHHUIA MeTaboniuHUI Npouec,
AKWIA PYMHYE arperoBaHi abo HenpaBW/IbHO 3TOPHYTI
6iNKN 1 aHOMaNbHI opraHenn B KAiTUHax. AHOManbHa
perynsuia HeMpoHanbHOI ayTodarii cynpoBoAKYETbCA
HAKOMWUYEHHSM i BiZKNaLeHHAM HeperynspHux 6inkis,
O NPU3BOAUTbL A0 3MiHM TOMEOCTasy HeMpoHiB i Helt-
poaereHepauii. Aytodaria 4eMOHCTPYE AK 3aXMCHUIN Me-
XaHi3M, TaK i LWAAX NOLWKOAKEHHA, NOB’A3aHMM i3 3anpo-
rpamoBaHO0 3armbento KNituH [16].

Yci OCHOBHI HelipogereHepaTUBHI 3axBOPIOBAHHSA
TaKOX MOB’A3aHi 3 OKMC/IOBAZIbHUM CTPECOM, AKUIA LLK-
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POKO BM3HAHWUI NOTEHLiMHOK MeTol Ans Ail 3aXMCHOT
Tepanii. Xouya mepexi mikpoPHK i okMcntoBanbHMiA cTpec
4acTo Po3rNAAAITLCA OKPEMO, BOHU HEPO3PUBHO NOB’A-
3aHi 3 HellpogereHepaTUBHMMM npouecamu [18]. OKuc-
NOBa/IbHUI CTPeC BN/AIMBAE Ha piBeHb eKkcnpecii 6e3nidi
MikpoPHK i, HaobopoT, mikpoPHK peryntotote 6arato
reHiB, Wo 6epyTb y4yacTb B peaKLii Ha OKMUCIOBaNbHUMN
cTpec [4, 18]. OKMcNtOBaNbHUI CTPEC i PerynaTopHi me-
pexi MikpoPHK Takox BM/AMBalOTb Ha iHWI npouecw,
noB’A3aHi 3 HellpoaereHepaLi€elo, Taki AK MiTOXOHApI-
anbHa ANCOYHKLiNA, NOpYLWEHHA perynsuii npoteoctasy
i yCMNeHHA Helpo3ananeHHs, Wo B KiHLeBOMY NigCcyMKy
np13BoAUTbL A0 3aribeni HeMpoHiB. TaKUM YMHOM, MO-
OyNAUiA piBHA BIAHOCHO HEBENMKOI KinbKOCTi MikpoPHK
MOXKe MONEerwmnT NaToNoriyHe OKUCNHOBAJIbHE MOLUKO-
OKEeHHA | HajaTW HeMpONpPOTEKTOPHY aKTMBHIcTb [11,
18].

BucHoBKM.

1. HaABHICTb MenaToHiHY B KAITUHAX OpraHiamis pis-
HUX BioNOriYHMX BUAIB rOBOPUTL NPO TE, LLLO PerynaTop-
He 3HaYEeHHS MeJIaTOHIHY € Ay»Ke BEJIMKUM B KUBIl Npu-
poai Ta 34aTHe 3abe3neyyBaTy NepexpecHy peryasauito
MiXK pisHUMM BiONOTIYHUMM BUAAMM Ta HAZAE HAAIO Ha
CTBOPEHHSA JiKiB Ta MeTOAiB /liKyBaHHA Ha 6a3i cyyacHUx
®i3ioNnoriyHnX 3HaHb.

2. BuABNEHWI BMNIMB MENATOHIHY Ha PO3MHOMEH-
HA Ta AMOIpiEHLIOBAHHA KNITUH BKAa3ye Ha MOTEHLiMHY

MOK/IMBICTb BUKOPUCTAHHA MOro A/1A KOpeKLil KNiTuH-
HOrO POCTYy Ta pernapauii TKAHWH Ha PI3HMX eTanax OH-
TOreHesy.

3 Pi3HOMAHITHMA BNAMB €HAOreHHOro Ta EeK30reH-
HOTO MenaToHiHY Ha HepBOBI KAITMHW BKA3ye HA MOX-
NINBICTb Ta HeobXigHiCTb NMornmMbaBaTU A0CAIAMKEHHSA
Al MenaToHiHy Ha NoBeAiHKY, PO3BUTOK Ta Aerpajau,ito
HEepPBOBOI TKAHMHM.

4. HanABHICTb peryntoymx 3BOPOTHUX 3B’A3KIB Bia-
HOCHO CWMHTE3y Ta BUBI/IbHEHHA MENATOHIHY 3 OAHOro
6OKy Ta UMPKAAHUMW PUTMAMMU, PO3MHOMKEHHAM Ki-
TUH, QHTMOKCUAAHTHUM 3aXUCTOM MPOTATOM PO3BUTKY
OKCMAATUBHOTIO CTPECY HaZlaE MOK/MBICTb BUKOPUCTaH-
HA HafABHOI Ta 3406yTOI NPOTArOM AOCAIAKEHHA iHDOP-
MaLii ans BUpobaeHHs HOBUX 6e3 NiKapCbKMX MeToAiB
BMAMBY Ha i3ionoriyHi ctaHM 3ag1s 3anobiraHHs pos-
BUTKY HEMpPOAEreHepaTMBHUX 3aXBOPHOBaHb.

MepcnekTMBM NOAANBLUNX [OCNIAMKEHD.

Mu nparHemo cnpAMyBaTU Hawi AOCAIAHULbKI
MO/IMBOCTi Ha BUBYEHHA Ta BBEAEHHA Y NPAKTUKY BU-
KOPUCTaHHA MeNaToHiHYy Ta MeXaHi3Mu Moro BM/MBY Ha
opraHiam y ntogen, aKki notepninu Big cnopTUBHOI abo
BOEHHOI TPAaBMM, a TAKOXK NpoTArom ¢isionoriyHoro cTa-
PiHHA. TaKNM YUHO YNHOM MM CNOAIBAEMOCH 3aranbMy-
BaTM PO3BMUTOK HellpogereHepaTUBHMX NPOLECIB.
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MENATOHIH TA HEMPOAETEHEPALLIA (AHANNITUMHWUIA NITEPATYPHUM OrNAa)

benunkosa M. B., Po3oBa K. B., BaweHko H. M.

Pe3stome. BUKOPUCTAHHA MenaToHiHY Yy AKOCTi 6araTodyHKLiOHaNbHOrO fikapcbKoro npenapaTta obrpyHToBaHe
poboTamu 6araTbox A0CNIAHULbKNUX KONEKTMBIB. B HaLwi po6OTi PO3KPUTO MOXKAUBICTb BUKOPUCTAHHA MENaTOHIHY
B AKOCTi AOMOMIiKHOro 3acoby npu HelpoaereHepaLii 3 TOpyLWeHHA MO3roBoi GyHKLi.

MeTa — y3aranbHeHHs iHbopMaLii BigHOCHO di3ioNoriyHOT posii MenaToHiHY Y HOPMa/ibHUX YMOBaxX Ta Npu po3-
BUTKY B OPraHi3ami pisHMX NaTo/OMNYHUX NPOLECiB, B TOMY YNCAi HelpoaereHepauii.

B ornagi nitepatypu BMKOPMCTOBYBaBCA MOLWYK iHGOpMaLLii B HAyKOMeTpUYHMX H6asax gaHux PubMed, Google
Scholar ta iHwwx 3a KAOYOBMMM cioBamu: «melatoniny», «neurodegeneration» «oxidative stress» Ta aHanis otpuma-
HUX AaHux. [lo ornaay 6ynu BKAKOUYeHi cTaTTi, onybikoBaHi B nepiog 3 2019 no 2023 pik, Ta pyHAaMeHTaNbHi poboTH
Wo Hanexann no 2007 poky.

MenaToHiH mae 6e3niy 3acTtocyBaHb y disionorii Ta meanumnHi. MenaToHiH € TPaHCHOPMOBAHOD MOJEKY/IOH
TpunTtodaHy 3 NNEOTPONHOK aKTUBHICTIO. BiH NpUCYTHIN MalixKe y BCix opraHiamax. LLnax Moro cuHTesy 3anexuTb
BiZ, BUAY, AKMI MOro yTBOPHOE. IMOBIPHO eXaHi3M CMHTe3y MeNaToHIHY y eyKapioTiB ByB ycnasKoBaHWi Big 6akTepii
BHAC/iAOK eHAoCcMMbio3y. MeTabonizam MenaToHiHy AyXKe CKAagHui 3 3anydyeHHAm uuTtoxpomy C. Kpim pepmeHTa-
TUBHOTIO PO3LLENIEHHA, MeNnaToHiH MeTaboi3yeTbCcA 3a AONOMOroto ncesaodepmMeHTaTUBHUX Ta BiIbHOPAANKab-
HUX npouecis. MNpu OKUCAOBAaNbHOMY CTPECi WAAX B3AEMOAII BibHUX PafMKaniB MOXe MepeBarkaTh Hag, iHWKMMN.
MoWMpPOETHCA AYMKA NPO aHTUMOKCUMAAHTHI Ta NPOTU3ananbHi BNACTUBOCTI MeNaTOHIHY. AHTUOKCMAQHTHUI Ta Npo-
TM3anasbHUI BNAMB MaE Aito oo 36epexeHHA GYHKLiM opraHismy Ta romeocTasy B YyMOBaX PO3BUTKY OKCUMAATUB-
HOTO CTPecy, HaZakouun BEIMKNI BMNJIMB Y Pi3Hi Nepiogm KUTTA.

BnavB eHAOreHHOro Ta eK30reHHOro MeNaToHiHy Ha HepBOBI KAITUHM BKA3ye Ha HeobxigHicTb nornmbatoBaTh
[OCNIAXEHHA Aii MenaToHiHy Ha NOBeAiHKY, PO3BUTOK Ta AerpagaLlito HepBOBOi TKAHMHU. HAaABHICTb peryntooumx
3BOPOTHUX 3B'A3KIB BiAHOCHO CMHTE3Y Ta BMBINIbHEHHA MENATOHIHY Ta LUPKAAHUMM PUTMAMMU, POSMHOMKEHHAM Ki-
TUH, QaHTUOKCUAAHTHUM 3aXMCTOM MPOTATOM PO3BUTKY OKCMAATMBHOIO CTPECY HaZa€ MOK/MBICTb BUKOPUCTAHHA
3006yTOi iHpopmaLii 4ns BUpobieHHA HOBUX 6e3 NiKapCbKMX MeToAiB BNAMBY Ha Gi3ionoriyHi ctaHu 3aans 3anobi-
raHHA PO3BUTKY HelpoaereHepaTUBHMUX 3aXBOPIOBAHb.

KntovoBi cnoBa: menaToHiH, HelpoaereHepalif, OKCUAATUBHUIA CTpec.

MELATONIN AND NEURODEGENEATION (ANALYTICAL LITERATURE REVIEW)

Belykova M. V., Rozova K. V., Vashchenko N. M.

Abstract. Over the past decades, the properties of melatonin have been well studied. Every year, new possibilities
of its use are revealed and its natural functions are determined for various functional systems of the human body.
In our work, the possibility of using melatonin as an adjuvant in neurodegeneration due to impaired brain function
is revealed.

Aim is generalization of information regarding the physiological role of melatonin in normal conditions and
during the development of various pathological processes in the body, including neurodegeneration.

The following methods were used in the literature review: information search in PubMed, Google Scholar, and
other scientometric databases using the keywords: «melatonin,» «neurodegeneration,» «oxidative stress,» and
analysis of the obtained data. The review included articles published between 2019 and 2023 and fundamental
works dating back to 2007.

Melatonin has many applications in physiology and medicine. Melatonin is a transformed molecule of tryptophan
with pleiotropic activity. It is present in almost all organisms. The way of its synthesis depends on the species that
forms it. It is assumed that the melatonin synthesis mechanism in eukaryotes was inherited from bacteria as a result
of endosymbiosis. The metabolism of melatonin is very complex involving cytochrome C. In addition to enzymatic
cleavage, melatonin is metabolized by pseudo-fermentative and free-radical processes. In case of oxidative stress,
the path of interaction of free radicals may prevail over others. Among the scientific community, the opinion about
the antioxidant and anti-inflammatory properties of melatonin is spreading. The antioxidant and anti-inflammatory
effect has a particularly beneficial effect on the preservation of body functions and homeostasis in conditions of the
development of oxidative stress, exerting a great influence in different periods of life.

The various effects of endogenous and exogenous melatonin on nerve cells indicate the possibility and necessity
of deepening the study of the effects of melatonin on the behavior, development and degradation of nervous
tissue. The presence of regulatory feedbacks regarding the synthesis and release of melatonin on the one hand and
circadian rhythms, cell reproduction, antioxidant protection during the development of oxidative stress provides
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an opportunity to use the information available to develop new drug-free methods of influencing physiological
conditions to prevent the development of neurodegenerative diseases diseases.
Key words: melatonin, neurodegeneration, oxidative stress.
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OVERVIEW OF CONTEMPORARY METHODS OF TEMPORARY MECHANICAL

CIRCULATORY SUPPORT IN CARDIOGENIC SHOCK ASSOCIATED WITH HEART FAILURE
Danylo Halytsky Lviv National Medical University (Lviv, Ukraine)
vasyliv.marta@gmail.com

Cardiogenic shock (CS) is a clinical syndrome resulting from a sharp decrease in cardiac output, which leads to
hypoperfusion of vital organs and tissues. Despite the achievements of pharmacological therapy, mortality in CS re-
mains high. In this regard, the role of temporary mechanical circulatory support (TMCS) methods is increasing, which
allows for stabilising hemodynamics, ensuring adequate organ perfusion, and reducing the load on the myocardium.
Such devices can serve as a bridge to restoring heart function, provide long-term mechanical support, or facilitate
transplantation. Over the past decade, significant progress has been noted in the development of TMCS technolo-
gies, among which intraaortic balloon counterpulsation (IABP), microaxial pump systems (Impella), transseptal ven-
tricular assist devices (TandemHeart) and extracorporeal membrane oxygenation (ECMO) are the most widely used.

The purpose of this study is to examine various options for modern methods of temporary mechanical circulatory
support, to compare their availability, advantages, and disadvantages, as documented in modern literature, to opti-
mise the intensive care of patients with acute heart failure.

Bibliosemantic, comparative and systematic analysis methods were used. The results of this study are based on
data from the analysis of modern literature, as well as the results of randomised trials and meta-analyses devoted
to the study of modern methods of temporary mechanical circulatory support.

The use of MCS devices in patients with progressive heart failure unresponsive to conventional intensive care
management provides hemodynamic support and stabilization and increases patient survival. Rather than viewing
these devices as competing technologies, it is essential to understand each device individually to leverage its unique
properties in various clinical situations. Early use of MCS devices in CS is associated with better outcomes because
they mitigate the adverse effects of systemic hypoperfusion on target organs and reduce the need for inotropes/
vasopressors, thereby minimising myocardial oxygen consumption and improving microcirculation.

Key words: cardiogenic shock, temporary mechanical circulatory support, intra-aortic balloon counterpulsation,
Impella, TandemHeart, extracorporeal membrane oxygenation.
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