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synchronization of the body's biological rhythms with the rhythms of the environment. The link
between melatonin and body weight control appeared to be mediated by beige fat. Beige fat is a
recently discovered type of adipose tissue. It has a thermogenic effect: chronic intake of melatonin
sensitizes the thermogenic effect in cold, increases the thermogenic effect of physical exercises and
is a component of obesity therapy. Small amounts of melatonin are found in fruits and vegetables:
mustard, Tibetan goji berries, almonds, sunflower seeds, cardamom, fennel, coriander, and cherries,
which may be a beneficial dietary factor in the treatment of obesity. In particular, there is evidence
that melatonin has an antioxidant effect, which consists in binding free radicals, increasing the
activity of antioxidant enzymes and potentiating the action of other endogenous antioxidants.
Existing drugs used in the treatment of obesity are not effective enough and have many serious side
effects. In connection with this, the search for means of prevention and treatment of obesity is an
extremely urgent task, which dictates the need to create and use adequate experimental models on
animals. In metabolic syndrome, a statistically significant decrease in the level and disruption of the
rhythm of melatonin production was found, and a decrease in the night peak was observed. An
inverse relationship between the content of melatonin sulfate in urine and components of the
metabolic syndrome was revealed: the main marker was abdominal obesity. The lower the
concentration of melatonin sulfate in the urine, the greater the frequency and severity of
components of the metabolic syndrome. The accumulated knowledge about the metabolic processes
of various nutrients in obesity speaks of the polyetiological and polypathogenetic nature of their
disorders. An important role is given to the processes of free radical oxidation.

Conclusions. In connection with this, further in-depth studies focused on understanding the
complex associations between obesity, the circadian rhythms system, and the development of
metabolic complications are promising and extremely necessary for the development of science-
based principles for early prevention and timely correction of such disorders.

Yasinska O.V.

THE SIGNIFICANCE OF EPIGENETIC MECHANISMS OF PHYSIOLOGICAL
ADAPTATION TO HYPOXIA IN THE SEARCH FOR KEY POINTS OF INFLUENCE ON
HYPOXIA-DEPENDENT PATHOLOGICAL PROCESSES
Ya.D. Kirshenblat Department of Physiology
Bukovinian State Medical University

Introduction. Epigenetics is a term in biology referring to heritable traits that do not involve
changes in the underlying DNA sequence of the organism. Cancer and stem cell research have
gradually focused attention on these genome modifications. The molecular basis of epigenetics
involves modifications of DNA and the chromatin proteins associated with it. Recent data suggests
that epigenetics plays a crucial role in the development of many processes, including physiological
reactions. Increasingly, researchers are detecting links between epigenetics and a number of
diseases. Epigenomic modifications are reversible chromatin rearrangements that modulate gene
expression without changing DNA sequences and provide variability in the transcriptional activity
of individual genes, the course of the cell cycle, DNA replication and repair, and imprinting
phenomena. Despite significant progress in the identification of adaptive genomic signals that are
closely related to the physiological characteristics of “hypoxia tolerance” in high-altitude
populations, many questions regarding the fundamental biological processes underlying such
adaptation remain unanswered. The study of the mechanisms of adaptation to hypoxia in the
ontogeny process acquires special importance in the view of the potential therapeutic and
preventive effect of natural environmental factors. The well-known preconditioning effect of
interval hypoxic training on many hypoxia-dependent or hypoxia-induced pathological processes
was confirmed by numerous studies at the level of systemic and tissue reactions. Our studies proved
the effect of intermittent hypobaric hypoxia on the course of lipid and protein peroxidation, tissue
fibrinolysis and proteolysis, including the modifying effect of the changed duration of the
photoperiod on these reactions. However, possible epigenomic changes in the body of animals or
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humans to which interval hypobaric hypoxia is applied, in the dynamics of adaptation formation,
remain unexplored.

The aim of the study. The purpose was to analyze the state of study of the mentioned
aspects of the problem of adaptation to hypoxia and to formulate prospects for further research.

Material and methods. The analysis of the modern scientific data (83 sources of scientific
literature) illustrating the state of research on mechanisms of adaptation to hypoxia.

Results. The analysis of the data in this area allows to state that scientists are actively
researching subcellular epigenomic mechanisms of genome expression regulation, in particular,
hypoxia-induced modifications of enzyme systems of intracellular ribonucleases, histone code,
DNA methylation, etc. It is proved that epigenetic events and hypoxia-inducible transcription
factors (HIF) work in coordination to elicit a robust transcriptional response to hypoxia. Under
conditions of reduced oxygen availability, hypoxia-inducible factor 1 (HIF-1) regulates the
expression of genes that mediate adaptive responses. Epigenetic containment of genes involved in
HIF stabilization, including vHL and EPASI, the gene encoding HIF2a, are integral for regulating
the HIF transcriptional program and results in a wide range of subcellular effects that can be
outlined by the term “programming of adaptive reactions to hypoxia”. However, despite the
numerous studies, there are many unexplored mechanisms of mutual influence of signaling
cascades that are triggered simultaneously under the influence of the various environmental factors.

Conclusions. Thus, in our opinion, the results of the conducted analysis indicate that the
most promising is the search for mechanisms of population heterogeneity of sensitivity to hypoxia
and the search for ways to use these data to increase individual resistance to the development of
hypoxia-induced pathology. At the same time, the genetic and epigenetic mechanisms of the natural
variability of resistance to hypoxia in the general population of the laboratory rats used in the
physiological experiments and the impact of such variability on the research results require a further
study.

Amnoxina C.I.

MEXAHI3MHU 3MIH NIPOTIKAHHS ITPOLHECIB ®IBPUHOJII3Y B TKAHUHI
MIJITYHKOBOI 3AJI03U 3A YMOB JIIi CHCTEMHOI I'ITOBAPUYHOI I'ITOKCII
B LIIYPIB
Kageopa ¢izionocii im. A. J]. Kipwenonama
byxosuncvkuii depaicasnuti meouunul yHisepcumem

Beryn. [Ipobnema rimokcii € akTyanpbHOI y 0araTbox 00JIACTSAX TEOPETUYHOI 1 KIIHIYHOT
MeaunuHu. KucHeBe rofiofyBaHHs OpraHismMy, BUKIMKaHE MaJIHHAM HapLialbHOTO TUCKY KHUCHIO B
HABKOJIMIIIHBOMY CEpPEIOBHILII, € MPIOPUTETHUM 3aBJIaHHS. B yMOBax HecTaui KUCHIO MOPYIIYETHCS
JisUTbHICTh KOMIIEHCATOPHUX MEXaHI3MIB 1 pO3BUBAIOTHCS 3HAYH1 po3Jaau (yHKI[IOHATBHUX CUCTEM
opranismy. ¥ 0aratbox poOOTax HayKOBI[IB BCTAHOBJICHA POJb TPABHOI CHCTEMH, 1 BTOMY YHUCII,
MIANITYHKOBOT 3271031 NP PI3HOMAHITHUX €KOJIOTIUHUX MOPYUICHHSIX 0 SIKUX BIAHOCATHCA 1 3MIHH
ra3oBoro cepenoBuila. Ek3oreHHa Trimokcis wmoxe OyTH pIi3HOIO 32 TMOXOHKEHHSIM Ta
IHTEHCUBHICTIO: HOpPMO- YHM TiMOOApUYHOI, BiJl HE3HAYHOI 3a YMOB BHYTPIIIHBOYTPOOHOTO
PO3BUTKY, JOBUIBHOI 3aTPUMKH JUXaHHS TIPU BUKOHAHHI TOYHMX pPyXiB Ta (HI3UUYHOTO
HaBaHTAXXEHHsI, 10 BUPAKEHOI 32 yMOB MepeOyBaHHS B ropax, BAKOHAHHI BOJOJIA3HUX Ta KECOHHUX
pOOIT, BUCOTHUX MOJIBHOTIB TOIIO.

Mera pocaigxenHsi. BuBueHHs ocoOnuBocTei (iOpHMHOMITHYHOTO MHpOIECY B TKaHMHI
MIANITYHKOBOT 3271034 CTaTEBO3PUIMX CaMIIIB IIypiB 3a Jiii CHCTEMHO1 T1o0apudIHOT TMOKCIi.

Marepian i meromm. ExcrepumenTtn mnpoBeneHi Ha 21 craTeBo3puioMy camii OuUIHX
nabopaTopHHX IIypiB 3 cepeAnboro Macoro Tina 0,167 kr. I'imoOapuuHy TIMOKCII0 CTBOPIOBAIU B
MPOTOYHIN Oapokamepi, MUISIXOM PO3PIMHKEHHsS TOBITPS A0 BEIHYMHU, IO BIAMOBITAE BHUCOTI
4000 M Hag piBHeM Mops 31 mBHAKicTIO “migiomy” 0,4 kM/XB. 3a TIHOKCHMYHHX YMOB TBapHH
yrpuMmyBasin npoTsirom 14 ni6 mo 2 roauH moaHs. KonTponpHuMM Oynu IHTaKTHI UIypi, sKi
nepeOyBalii 32 yMOB MPUPOJHOTO OCBITIEHHS Ta 3BUYAHOTO aTMocdepHOro THCKy. HacTymHoro
JHS TICHS 3aKIHYEHHS TIMOKCUYHOIO BIUIMBY BCIX TBApHH JEKAMiTyBald IiJ JIETKUM eQipHUM
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