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diseases. As a result, the need for a deep understanding of the action of the ANS is emphasized for more accurate
diagnosis, risk stratification, and personalized therapy for arrhythmias of various genesis.
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romodulation.
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Polycystic ovary syndrome is becoming increasingly common nowadays, with one in ten women worldwide fac-
ing this problem. Detecting this endocrinopathy is considered a difficult task, but this field is currently undergoing
intensive development due to the percentage increase in prevalence and the danger of development, as the disease
provokes the appearance of concomitant pathologies, including infertility, metabolic syndrome, obesity, impaired
glucose tolerance, type 2 diabetes mellitus, cardiovascular risk, depression, obstructive sleep apnoea, endometrial
cancer, etc. The aim of this study is to substantiate the influence of central and peripheral obesity on the onset of
the disease. Adipose tissue secretes several biologically active substances — adipokines, for example, leptin, which
has an inhibitory effect on insulin-induced ovarian steroidogenesis; adiponectin, which plays an essential role in the
production of progesterone and oestrogen, ovulation and reduction of gonadotropin-releasing hormone secretion,
including affects the secretion of luteinising hormone by the pituitary gland and triggers the secretion of oestradiol;
chemerin, which can disrupt follicle-stimulating hormone-induced follicular steroidogenesis, and others. As we can
see, tissue secretion has a direct impact on a woman's reproductive function. The lipid profile of adipose tissue can
also change, affecting PCOS symptoms (primarily by acting on the hypothalamic-pituitary-ovarian axis) and the fur-
ther development of the pathology. Understanding these changes, as well as the relationship between excess weight
and ovarian dysfunction, will allow for a comprehensive approach to the creation of screening programmes and
treatment standards, as well as preventive measures for patients with polycystic ovary syndrome.
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Connection of the publication with planned re-
search works.

The article is part of the research project “Com-
pensatory and adaptive reactions of the central and
peripheral nervous system in normal and pathological
conditions”, state registration number 0123U100034.

Introduction.

Polycystic ovary syndrome (PCOS) is a common en-
docrinopathy that occurs in women of reproductive
age and is characterised by hyperandrogenism, poly-

cystic ovaries, chronic anovulation and metabolic ab-
normalities [1, 2].

A large questionnaire survey of 26,638 women
showed that menstrual irregularities and anovulation
correlated with overweight or obesity. In women with
significant obesity, the frequency of menstrual disor-
ders was 3.1 times higher than in women of normal
weight [3].

PCOS is the leading cause of female reproductive
and metabolic dysfunction, diagnosed in more than
1 in 10 women worldwide. However, despite its high
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prevalence, it takes an average of more than two years
and consultations with three doctors before women
are diagnosed. The above allows us to conclude that
the problem of understanding the influence of various
factors on the onset of this nosology remains quite rel-
evant today [4].

PCOS is diagnosed when at least two of the follow-
ing three criteria are present: chronic anovulation, hy-
perandrogenism (clinical or biological), and polycystic
ovaries.

Delayed diagnosis can lead to the progression of
concomitant diseases, which will complicate the imple-
mentation of lifestyle interventions that are crucial for
improving PCOS characteristics and quality of life. Nu-
merous diseases are associated with this endocrinopa-
thy, including infertility, metabolic syndrome, obesity,
impaired glucose tolerance, type 2 diabetes mellitus,
cardiovascular risk, depression, obstructive sleep ap-
noea, endometrial cancer, non-alcoholic fatty liver
disease/non-alcoholic steatohepatitis, and neurologi-
cal disorders. Specifically, within the nervous system,
these conditions include sleep disorders, depression,
mood swings, periodic limb spasms, skin sensitivity dis-
orders, paresthesia, finger numbness, and decreased
skeletal muscle strength and tone, among others [5, 6,
71.

The aim of the study.

Review of scientific materials summarising the influ-
ence of adipose tissue and its derivatives on the devel-
opment of polycystic ovary syndrome and its compo-
nents, such as endocrine disorders and modifications in
the functioning of the hypothalamic-pituitary-ovarian
axis, which potentially has a modulating effect on el-
ements of the peripheral and central nervous system,
where various types of estrogen and progesterone re-
ceptors are located.

Object and research methods.

Analysis of the results of scientific works over the
past 10 years, databases PubMed, ScienceDirect, Re-
searchGate, and Google Scholar.

Main part.

The complex interaction between obesity and PCOS
affects both the aetiology of the latter and its treat-
ment. Obesity, especially central obesity, exacerbates
the metabolic and reproductive abnormalities associ-
ated with PCOS (fig. 1) [8, 9, 10].

Obesity plays a role in the development of hyper-
insulinemia and insulin resistance (IR), which is one of
the causes of PCOS. Visceral obesity causes an increase
in the level of non-esterified fatty acids (NEFA) in the
blood. Skeletal muscles absorb NEFA as an energy
source instead of glucose. This leads to hyperglycae-
mia, rapid pancreatic response and hyperinsulinemia.
Additionally, the lipolytic response of visceral adipose
tissue to catecholamines leads to lipotoxicity and im-
paired insulin clearance and activity.

An increase in higher fatty acids reduces the sen-
sitivity of intracellular lipids to insulin and glucose. It
should be noted that visceral fat has a greater weight in
IR than abdominal and subcutaneous fat since the lipo-
lytic response of visceral fat to catecholamines is more
significant. The reason for this is the increased function
of B3 and higher expression of B1 and B2 receptors.
In addition, type 1 11B-hydroxysteroid dehydrogenase
(11B-HSD) isoenzyme is involved in the conversion of

cortisone to active cortisol, which is highly expressed
in adipose tissue, especially in visceral adipose tissue.
Glucocorticoids reduce glucose uptake and insulin sig-
nalling in adipocytes.

In addition to the functions of adipose tissue men-
tioned above, this tissue also performs an endocrine
function, secreting adipokines [11, 12, 13]. Many adi-
pokines affect insulin sensitivity and overall cardiomet-
abolic risk [14].

Excess adipose tissue in women exacerbates poly-
cystic ovary syndrome (PCOS) and anovulation and can
cause hypothalamic hypogonadism. In patients with
PCOS, the levels of adipokines, such as tumour necro-
sis factor-alpha (TNF-a), increase, while others, such as
adiponectin, decrease due to adipose tissue dysfunc-
tion (fig. 2).

Abnormal adipokine levels have also been linked to
insulin resistance and type 2 diabetes mellitus. Studies
have shown that as body mass index increases, leptin
levels increase in both blood and follicular fluid. Leptin
has a stimulating effect on the hypothalamic-pitu-
itary-ovarian axis, signalling the hypothalamus to initi-
ate reproductive maturation.

In @ mouse model, increased dietary fat intake in
male and female DBA/2J mice led to insulin resistance
and glucose intolerance, but only female rats devel-
oped diet-induced obesity and hyperleptinaemia, re-
sulting in a 60% reduction in spontaneous pregnancy
rates. Normal ovulatory response and pregnancy rates
in these rats after stimulation with exogenous gonad-
otropin indicate a central effect associated with in-
creased leptin levels. Leptin inhibits insulin-induced
ovarian steroidogenesis by acting on the receptors of
theca and granulosa cells [15]. High leptin concentra-
tions inhibit aromatase mMRNA expression in granulosa
cells, thereby interrupting the conversion of androgens
to oestrogen [11, 16, 17]. Leptin also inhibits LH-stimu-
lated oestradiol production by granulosa cells. Another
effect of leptin on reproductive function is the regula-
tion of early cleavage and embryo development. This
may explain the poor reproductive outcomes in obese
women.

Adiponectin is the most abundant circulating pro-
tein synthesized by adipose tissue. In obese women,
unlike other adipose tissue hormones, adiponectin lev-
els decrease and increase with weight loss. Adiponec-
tin stimulates glucose uptake in the liver and muscles
and reduces gluconeogenesis in the liver. As a result,
insulin sensitivity is impaired. Among other things, this
protein affects lipid synthesis, energy homeostasis, va-
sodilation, and atherogenic activity [15, 18].

Adiponectin also has insulin-sensitising, anti-diabet-
ic and anti-inflammatory effects. It plays an important
role in the production of progesterone and oestrogen,
ovulation and the reduction of gonadotropin-releasing
hormone secretion. In addition, adiponectin reduces
the secretion of luteinising hormone (LH) by the pitu-
itary gland, triggers the secretion of oestradiol in the
granulosa and is associated with the production of an-
drogens in the ovaries. Adiponectin secretion in viscer-
al fat is lower than in subcutaneous adipose tissue, and
this phenomenon leads to a decrease in adiponectin
secretion in obesity [11, 19].

Visfatin is secreted from several types of cells and
tissues, including adipose tissue and adipocytes, bone
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Figure 1 — Mechanisms linking obesity and polycystic ovary syndrome.

marrow, lymphocytes, muscles, liver, trophoblast, and
foetal membranes. The relationship between visfatin,
obesity, and insulin action is not fully understood, but
serum levels are higher in women with PCOS than in
control women [14, 15]. Visfatin has been reported to
exhibit insulin mimetic effects, increase glucose uptake
in adipocytes and muscle cells, and decrease glucose
release from hepatocytes [15, 20]. Thus, elevated
serum visfatin levels in PCOS may contribute to insulin
resistance and metabolic dysfunction [14].

The mechanism of action of other adipokines on re-
productive functions, such as resistin and ghrelin, has
not been fully studied. Resistin is a protein secreted by
adipose tissue. In a study, after a 48-hour fasting period
in mice, resistin levels decreased and increased after
refeeding. They analysed resistin levels in the blood

Epigenetic changes
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2.DNA hypemethylation
3. Histone modifications

—_—

serum of mice that were made obese and insulin-resis-
tant on a high-fat diet. In obese mice, resistin caused
insulin resistance, and injection of antibodies to resistin
increased insulin sensitivity. As a result, increased re-
sistin levels in obesity lead to insulin resistance, which
in turn causes decreased insulin sensitivity [15].

Omentin-1, another chemical secreted by adipose
tissue, enhances IGF-1-induced secretion of progester-
one and oestradiol in various ways, including increas-
ing steroidogenic acute regulatory protein and CYP450
aromatase expression and enhancing IGF-1 receptor
signalling [11].

Chemerin is another adipokine that affects adipo-
cyte and glucose metabolism. Chemerin levels have
been shown to be elevated in metabolic syndrome;
therefore, it is associated with obesity, metabolic syn-
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drome, and type 2 diabetes mellitus. Chemerin can
also disrupt follicle-stimulating hormone (FSH)-induced
follicular steroidogenesis and thus may play a role in
the pathogenesis of PCOS [15, 21].

Adipose tissue also has several enzymes respon-
sible for converting androstenedione to testosterone
and testosterone to dihydrotestosterone, including
type 3 17beta-HSD (17beta-hydroxysteroid dehydroge-
nase), which is co-expressed with aromatase in female
abdominal preadipocytes [11, 22].

In a recent meta-analysis, triglyceride and low-den-
sity lipoprotein (LDL) cholesterol levels were 26 mg/
dL and 12 mg/dL higher, respectively, and high-densi-
ty lipoprotein cholesterol concentration was 6 mg/dL
lower in women with PCOS compared to the control
group. Changes in LDL quality in women with PCOS are
also known: women with PCOS have an increased pro-
portion of atherogenic small dense LDL or a reduced
average LDL particle size. However, in another study,
Korean women without obesity and with PCOS did not
have significant quantitative or qualitative changes in
their LDL cholesterol profile. Lipoprotein (a) has been
identified as an independent risk factor for coronary
heart disease, and its elevation in patients with PCOS
has been consistently reported in various studies, in-
cluding in the Korean population without obesity.

Some studies have examined the levels of apolipo-
protein (Apo) A-l1 and ApoC-l in women with PCOS. The
level of ApoA-I, which has a cardioprotective effect,
was significantly lower in women with PCOS than in the
control group. ApoC-I is known to increase postpran-
dial serum lipid levels, which are common in patients
with ischaemic heart disease, and one study has shown
that this increase may be the earliest variation in lipid
abnormalities in women with PCOS [23].

In polycystic ovary syndrome, abnormal ste-
roidogenesis primarily manifests as increased produc-
tion of androgens and estradiol, while dysfunction of
the hypothalamic-pituitary-ovarian axis is characterised
by elevated secretion of LH, anti-Miillerian hormone
(AMH), high GnRH pulse frequency, and decreased fol-
licle-stimulating hormone (FSH) concentration. These
correlations, most notably the involvement of andro-
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gens, are associated with lipid profile abnormalities:
an increase in very low-density lipoproteins (VLDL),
low-density lipoproteins (LDL), and triglycerides (TG),
as well as a decrease in high-density lipoproteins (HDL)
and LDL, regardless of body weight. Dyslipidaemia,
blood clotting disorders, increased levels of plasmin-
ogen activator inhibitor 1 (PAI1), and other metabolic
consequences, as well as elevated calcium levels in the
coronary arteries, result in an increased intima-media
thickness of the carotid artery, leading to an increased
risk of cardiovascular disorders.

Obesity accompanied by PCOS can lead to iron defi-
ciency (due to increased production of pro-inflammato-
ry cytokines, oxidative stress and, as a result, increased
levels of hepcidin, which inhibits iron absorption from
enterocytes) and, consequently, signs of anaemia in
these women [24].

The opposite situation also occurs, and excessive
iron overload in obese women with PCOS, as measured
by ferritin, soluble transferrin receptor (sTfR), hepcidin,
and haem iron levels, is also a risk factor for insulin re-
sistance, type 2 diabetes, and heart disease. Reducing
red meat consumption and using iron and zinc chela-
tors may be beneficial [25].

Conclusions.

The systemic consequences of obesity, from hor-
monal imbalance to inflammation, disrupt the complex
processes of female fertility. Molecular mechanisms,
including disturbances in the hypothalamic-pitu-
itary-ovarian axis and insulin resistance, further explain
the problems faced by obese women in the areas of
reproductive health and extragenital health, particular-
ly disorders in the functioning of the central and pe-
ripheral nervous systems, as well as the neuromuscular
complex. Therefore, the relationship between excess
weight and PCOS should be considered much more
broadly, beyond reproductive function and metabolic
imbalance.

Prospects for further research.

Detailed analysis of the relationship between the
onset and development of neurological disorders of
the central and peripheral nervous systems in the pres-
ence of polycystic ovary syndrome.
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MEXAHI3MW B3AEMO3B’A3KY OXKUPIHHA TA BUHUKHEHHA
W PO3BUTKY CUHAPOMY MONIKICTO3HUX AEYHUKIB

[OHiNnpoBCbKMit pep:kaBHUI MeaudHMii yHiBepcuTeT (M. [Hinpo, YKpaiHa)
dr.Tkachenkoss@gmail.com

CuHOpPOM MOAIKICMO3HUX AEYHUKI8 HABUPAE NMOWUPEHOCMI 8 HAW YAC, KOXHA 0ecama #iHKa y C8imi CmUKaemMbcA
3 makoto npobnemoro. Bussumu OaHy eHOOKPUHOMAMI 88AHAEMbLCA HEMNe2KUM 3a800HHAM, npome 3apas ys
2asny3b iHMEHCUBHO pPO3BUBAEMbCA, Yepe3 8i0COMKO8E 3POCMAHHA PO3noscodxeHocmi ma Hebe3rneyHicmo
PO38UMKY, a0M(e 30X80PHOBAHHSA MPOBOKYE MOABY CynymHix namosoeiti, eKawo4yarouu 6e3nniods, memaboniyHuli
CUHOPOM, OMCUPIHHA, MOPYWeEHHA MmoaepaHmHocmi 00 2atoKo3uU, yykposuli diabem 2 muny, cepyeso-cyOuHHul
pu3uk, Oenpecito, o6cmpyKmueHe arnHoe CcHy, pak eHOomempito mowo. Memoto pobomu € 06rpyHmMy8aHHs
8ra1usy UyeHmpasnbHO20 Ma nepugepuyHo20 OHUPIHHA HO BUHUKHEHHSA 30X80Pt08AHHA. Upos8a MKAHUHA 8udinAe
HU3Ky 6i0/102iYHO GKMUBHUX Pe408UH — QOUMOKIHI8, HAMNPUKAAO0, AeNMUH, WO MAE npuzHivysanbHUl 8rnaus Ha
iHCyniH-iHOYyKoBaHUll AeYHUKoBUll cmepoidozeHe3; adUNoOHEKMUH, WO 8idiepae e8axciusy posb y 8UpobreHH|
rpo2ecmepoHy ma ecmpozeHy, 08yAAUiil ma 3HUXEHHI ceKpeyil 20HadomponiH-punizuHa-2o0pMOHY, 8 MOMY YUC/I,
MQE 8r1/1U8 HA CEeKPeuito MoMeiHi3y4Y020 20pMOHY 2inogi3zom, 3anyCcKae ceKkpeyito ecmpadiony; YemepuH, AKul
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MOXe rnopyulyeamu iHOYKo8aHUl (honiKynocmumyao4YuUM 20pMOHOM (PoniKyadapHuli cmepoidozeHe3s mi iHWiI.
Ak Mu 6a4umo, cekpeuyis MKAHUHU Mae b6e3nocepedHili 8naue Ha PenpooyKmMueHy (YHKYio HiHKU. /linidHul
npoginb HuUpPosoi MKAHUHU MAKOM MOX(e 3MIiHI08amMucs i enaueamu Ha cumnmomamuky CITKA (Hacamnepeo,
ditovu Ha eimomanamo-nimyimapHo-aeYHUKOBY 8icb) i mooanbwuli po38UMOK namosnoeii. PO3ymiHHA yux 3miH, a
MAaKOX 830EMO38’3KY HAOMIPHOI 8a2u ma OUCQYHKUYii AEYHUKIB 00380AUMb CMBOPUMU KOMIIAeKcHUl nioxio 0o
CMBOpPeHHsA Npozpam obcmexeHHa ma cmaHOapmie MiKy8aHHS, AK | MPoginakmuyHux 3axo0ie, 0718 NAYiEHMOK 3

CUHOPOMOM MOAMIKICMO3HUX AEYHUKIB.

Knwuosi  cnoea:  0xUPIHHA,
iHCyniHope3ucmeHmMHicme.

oucninioemis,

38’A30K nybnikauii 3 nnaHoBMMM HayKoBO-goCNig-
HUMM poboTamu.

CratTa € yactuHoto HAP «KomneHcaTtopHO-aganTme-
Hi peakuii LeHTpanbHOI i NnepndepuyHOi HepBOBOI CUC-
TEMM B HOPMI Ta B NATO/IOFYHMUX YMOBAX», AEPKABHUM
peecTpauiliHmii Homep 0123U100034.

Bcryn.

C/HAPOM NONIKICTO3HMX fieuHKKiB (CMKA) — ue no-
WMpeHa eHOOKPMHOMATIA, AKA 3yCTPIYAETbCA Y KIiHOK
pPenpoAyKTUBHOIO BiKy Ta XapaKTepW3yeTbCA rinepax-
OPOreHieto, NOJiKICTO30M AEYHUKIB, XPOHIYHOKO aHOBY-
nAujero Ta metaboniuHmm abepauiamu [1, 2].

Benunke aHKeTHe gocnigeHHs 26638 XiHOK npo-
OEMOHCTPYBano, WO HeperyiAapHiCTb MEHCTPYanbHOro
LMKy T aHOBYNALIA KOPENtoBanu 3 HAAMIpPHOK Barot
260 OXKMPIHHAM — Y XKIHOK i3 3HAYHUM OXKMPIHHAM Yac-
TOTa NoOpyLIeHb MEeHCTPYasbHOro Uukay 6yna B 3,1 pasu
BULLLOHO, HiX Y *KIHOK i3 HOpManbHoto Baroto [3].

CIMNKA — ronoBHa NpMYMHA KiHOYOi penpoayKTUBHOI
Ta meTabonivyHoi AncdyHKLi, AiarHOCTYETbCA BiNbLU HixK
y 1 3 10 xiHOK y BCbomy cBIiTi. OAHaK, He3BaXalun Ha
BMCOKY MOLUMPEHICTb, Y CepeaHbOMy MUHAE NoHafg 2
POKM Ta KOHCyAbTalji 3 nikapis, nepuw HixK *KiHKam byae
BCTAHOB/IEHO ZiarHo3. BuiesasHayeHe [03BONAE CTBEP-
AKYBaTK, WO Npobiema po3ymiHHA BNAMBY Pi3HMX dak-
TOPiB Ha BUHMKHEHHA AaHOi HO30A0rii 1 CborogHi 3anu-
LLIAETHCA AOCTAaTHLO aKTyabHOtO [4].

CMKA piarHOCTYeTbCA 3@ HAAABHOCTI NPUHAWMMHI 2 3
3 HaCTYMHKUX KpUTEPIiB: XPOHIYHA aHOBYANALiA, rinepaH-
AporeHis (KniHiyHa abo 6ionoriyHa) i monikicTo3 AeYHn-
KiB.

3ani3HeHHA 3 AiarHOCTUKOK MOXKe NpU3BEeCTUM [0
nporpecyBaHHA CyNyTHIX 3aXBOPOBaHb, WO YCKAAAHNUTb
BMPOBAAMKEHHA BTPYYAHHA Yy CNOCI6 KUTTA, WO Ma€e
BUpIlla/ibHE 3HAYEHHA A1A MOKPALLEHHA XapakTepu-
ctuk CMKA Ta AKOCTI XKUTTA. 3 4aHOK0 eHA0KPMHONATIED
noB’A3aHi YMCNeHHi 3axXBOPIOBaHHA, BKAOYalOuM 6es-
nnipan, metaboniyHMn CUHAPOM, OXMPIHHA, NOPYLUEH-
HSl TOI@PAHTHOCTI 4,0 [OKO3M, LLYKPOBWIA AiabeT 2 Tuny,
CepLeBO-CYAUHHUIN pPU3MK, Aenpecito, 0B6CTPYKTMBHE
anHoe CHy, pak eHAOMEeTPiA Ta Hea/KOroJibHy KMPOBY
XBOPOOY MeyiHKM / HeaNKoro/ibHMIN CTeaTorenaTut, He-
BPO/OTiYHI po3nagun. 3oKpema, 3 60Ky HEPBOBOI cuCTe-
MM Ue NOPYLUEHHSA CHY, AeNnpecia, pi3Ki 3MiHW HacTpoIo,
nepiogMYHO BUHMKAOYi CyAoMU M'A3IB KiHLIBOK, nopy-
LWEeHHA LWKiIPHOI YyTAMBOCTI, NnapecTtesii, OHIMIHHA Nanb-
LLiB, 3HUKEHHA CUAW Ta TOHYCY CKeJIeTHUX M’A3iB, TOLWO
[5,6,7].

Merta gocnig)eHHs.

Ornag HayKoBMX MmaTepianiB 3  y3aralibHEHHAM
BM/INBY KMPOBOI TKAHWHU Ta il MOXiAHWUX HQ BUHUKHEH-
HA CMHAPOMY MOAIKICTO3HMX AEYHMKIB Ta MOro CKNagdo-
BUX, TAaKMUX AK EHOOKPUHHI nopyweHHA Ta mogudikauii
dYHKUiOHYBaHHA Bici rinoTanamyc-rinodis-ae4yHmnKm, Wwo

CUHOpOM

nonikicmo3y  AEYHUKIB,  AOUMOUUMOKIHU,

NOTEHLiMHO Ma€E MOAYNOYNIN eDEeKT Ha eNeMeHTU ne-
pudepunyHOi Ta LeHTpaNbHOI HEPBOBOI CUCTEMU, A€ N0-
Kani3oBaHi pi3Hi TMNW eCTPOreHOBMX Ta NPOrecTepoHO-
BMX peLenTopiB.

O6’eKT i meTOAM AOCNiAXKeHHA.

AHani3 pe3ynbTaTiB HayKOBMX Mpaub 3a OcCTaHHi 10
pokis, 6asn gaHux PubMed, ScienceDirect, Research-
Gate, Google Scholar.

OCHOBHa YacTuHa.

CKknagHa B3aeMoAifA MixK oxkupiHHAM i CMKA BnanBae
AK Ha eTioNorito OCTaHHbOrO, TaK i Ha NiKyBaHHA. OXu-
piHHA, 0COBANBO LLEHTPANbHE OXMPIHHA, MOCUIIOE Me-
TaboniyHi Ta penpoayKTMBHI aHomanii, nos’s3aHi 3 CMKA
(puc. 1) [8, 9, 10].

OKMpiHHA Bigirpae neBHy posib Y BUHMKHEHHI rine-
piHcyniHemii, iHcyniHope3sucTeHTHocTi (IP), wo € oaHi-
€to 3 npuumH CMKA. BicuepanbHe OXUPIHHA BUKANKAE
NiABULLEHHA PiBHA HeeTepUdiKOBAHUX KUPHUX KUCNOT
(HEXK) y Kposi. CkeneTHi m’a3u nornuHatotTb HEXK sk
J)Kepeno eHeprii 3amicTb mtokosu. Lle npussogutb Ao
rinepraikemii, WBWAKOI peakLii NigWwayHKOBOI 3a103u
Ta rinepiHcyniHemii. Kpim Toro, ninonitmyHa Bignosigb
BiCLLepaNibHOI XMPOBOi TKAHMHM HA KaTexofaMiHW BU-
K/IMKAE NiMOTOKCUYHICTb i MOripLWeHHA KNipeHCcy Ta ak-
TUBHOCTI iHCYNiHY.

36iNbWEHHA BMICTY BULLUX KUPHUX KUCNOT 3HUKYE
YYTAMBICTb A0 iHCYNiIHY Ta OKO3M BHYTPiLWHbOMIOLLEe-
nonapHumn ninigamu. Cnig, 3a3HaumTy, WO Bicuepanb-
HUI KMP Mae 6inbly Bary B IP, HixX abgomiHanbHUi i
NiAWKIPHWI, OCKINbKM ninoniTMYHa Bignosigb Bicue-
PanbHOrO KMPY Ha KaTexonamiHW € Binblw CyTTEBOLO.
MpuumHoto € nigsuieHa GpyHKLia B3 i 6inbll BUCOKa eKc-
npecisa B1i B2 peuentopis. Kpim Toro, isopepmeHT TUny
1 11B-rinpoKkcuctepoiaaerigporeHasm (11B-HSD) 6epe
Yy4acTb Y NepeTBOPEHHI KOPTM30HY Ha aKTUBHWUWN KOp-
TW30/1, AKUIA BUCOKO EKCNPECYETbCA Y XKUPOBIlA TKAHWHI,
0c0b6MBO Yy BicLepanbHii XKUPOBil TKAHWHI. [NHOKOKOpP-
TUKOIAN 3HUXKYIOTb 3aCBOEHHA [JIIOKO3M Ta nepegady
CUrHaNIB iHCYNiHY B CAa/IbHUKOBUX agMMNoOLUTaX.

Ha fofaToK o BCiX QYHKLiM XKMPOBOi TKAHWMHM, 3ra-
AaHUX BULLE, UA TKAHWHA BUKOHYE eHAOKPUHHY OYHK-
uito Ta BuAinse agmunokinm [11, 12, 13]. baraTo agunoki-
HiB BNAMBAOTb HA YYTAMUBICTb A0 iHCYAiHY Ta 3araibHUMI
KapaiomeTaboniyHuit pusmk [14].

HapgnvwoK KUpPOBOi TKAHUHM Yy XKIHOK MNOCUJIOE
CMHAPOM nonikicTosy seuHukis (CMKA), aHoBynsLiO Ta
MOXKE CMPUYMHUTKL TinoTanamMiyHUIM rinoroHagusm. Y
nauienTiB i3 CMKA KinbKicTb agMnoKiHiB, Takux sK dak-
TOp HeKposy nyxanHu anbda (TNF-a), nigsuuLyeTbes, a
OEeAKUX, HAMPUKNAL, agUNOHEKTUHY, 3HUXKYETbCA Yepes
ANCchYHKLIIO }KMPOBOT TKAaHUHM (puc. 2).

TaKOXK BUABNEHO, WO aHOMaJIbHI PiBHI aAUMOKIHIB
NoB’sA3aHi 3 PE3UCTEHTHICTIO A0 iHCYNiHY Ta LyKPOBUM
Aiabetom 2 Tuny. [locnigKeHHA NoKasanm, Wo 3i 36i1b-
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Busiisnenns agunokiny

BupobGnesns anaporexis
OGeTpyKTHBHE aItHOE CHY I AEHHAKAMM
y Komnencaropxa *
IncyninopesncrenTHicTs rinepincyninemin AncdyHKUia SEUHMKIB
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Oxupinnsn AnctbyHruin

CIIKA

AHAPOreHooNoCepeaAKoBaHni ninoni3

g

exeTnyHi thakTopn

Butpata eHeprii

Mewxiuke Ta emoyiine 3g0pos’a

PucyHoK 1 — MexaHi3mu B3aEMO3B’I3KY OXKMUPIHHA Ta CUHAPOMY NOANIKICTO3HUX AEYHUKIB.

LWEHHAM iHAEKCY MacK Tina NiaBULLYETLCA PiBEHb NENTU-
HY AIK Y KPOBI, TaK i B poNikynsapHii piguHi. JlenTmH mae
CTUMY/IIOIOYY A0 Ha BiCb rinoTanamyc-rinodis-aeyHmnKmM,
HaJalun CUrHaN ANA NOYaTKy PenpoAyKTUBHOIO A03pi-
BaHHA rinoTanamyca.

Y MmuLadii mogeni nicna 36iNblEHHS CNOXUBAHHA
XapyoBOrO ¥KMPY Y CamLLiB i camoK muwwei DBA/2) possu-
HYNaCb PE3UCTEHTHICTb A0 iHCYNiHY Ta HENEPEHOCUMICTb
TIOKO3M, OOHAK NMLIe y CaMOK LLypiB cnocrepiranoca
OXMUPIHHA Ta rinepaenTMHemia, CNPUYNHEHI AIETOLO, WO
npusseno Ao 60% 3HUMNKEHHA YacTOTU CMOHTAHHOI Ba-
riTHocTi. HopmanbHa oBynAuiiHa Bignosiab i yactoTa
BariTHOCTI Yy LMX LYPiB MiCAA CTUMYAALIT €K30reHHUM
rOHagOTPOMIHOM BKA3ylOTb HA LEHTPasbHUN edeKT,
NnoB’A3aHUI i3 NiABULEHHAM piBHA NenTuHy. JlenTuH
NPUrHIYY€E iHCYNiH-iIHAYKOBAHUI AEYHUKOBUIM CTepoigo-
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2. FNinepmeriwmonanns JIHK
3. lNicronosi Moandyikaii

renis
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A CnoxMBaHHA XMPHOT
i

Cnenem' M A3K

4 Byrnesopm

reHes LWWAAXOM Aji Ha peuenTopu TeKa- Ta rPaHy/IbO3HNUX
KNiTUH [15]. BUCOKa KOHUEHTpaLis NenTUHY MPUrHivye
ekcnpecito MPHK apomaTtasu B rpaHynapHUX KAITUHAX,
TaKMM YMHOM NepepuBaloyM MNepeTBOPeHHA aHgpore-
HiB B ecTporeH [11, 16, 17]. /lenTUH TaKOX MpPUrHidye
NIT-cTMMyNbOBaHe BMPOBAEHHA ecTpagiony rpaHynbos-
HUMM KNITUHAMW. |HWKMM BNAMBOM NIENTUHY Ha penpo-
OYKTUBHI QYHKLIT € perynauia paHHbOro po3LenieHHA
Ta PO3BUTKY embpioHa. Lle moxKe NOACHUTM NoraHi pe-
NPOAYKTUBHI Pe3yNbTaTW Y XKIHOK i3 OXKUPIHHAM.
AZLMNOHEKTUH € HaWMOLWMPEHILIMM LMPKYNIOYUM
6iNKOM, CMHTE30BaHUM XMPOBOK TKAHWHOW. Y XKiHOK
i3 OXKMPIHHAM, Ha BiAMIHY Bif, iHLLIMX TOPMOHIB *XMPOBOI
TKQHWHW, PiBEHb aAMMOHEKTUHY 3HUMKYETbCA i 3pOCTaE
3i BTpaToto Barn. AAUNOHEKTUH CTUMYIOE NOMMHAHHA
TIIOKO3M B MeYiHLi Ta mM’A3ax i 3HUMKYE HOKOHeoreHes

CTPEC
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FHNKYCTHEA KaTaboaiIM, YTROpPEHHA
OOUMNTIB , POIBHTOK 1 IPOCTAHHA

thonikynin

PUCYHOK 2 — Y3aranbHeHa cxema woao natodisionorii CMKA. No3HaueHHa: 1 — nigBuwenni, | —3HnkeHuii, AHK —ae3okcupnboHykneiHo-

Ba KuUcnota, GnRH —roHapaoTponiH-puaisMHr ropmod, IL-6 —

iHTepnelikiH 6, IP —

iHcyniHope3ucTeHTHicTb, LH —ntoTeiHisytounii ropmon, CNKA

— CUHAPOM NONIKICTO3HMX AeUHUKIB, SHBG — rnobyniH, wo 38’sa3ye cratesi ropmoHn, TNF-a — pakTop HEeKpo3y nyxanHu anbda.
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y NeviHyi. B pe3ynbTaTi NOPYLWYETLCA YYTIMBICTb A0 iH-
cyniHy. B Tomy umncni, gaHnin 6inok, BNIMBAE Ha CUHTE3
ninigis, eHepreTMYHMI rOMeocTas, PO3LMPEHHA CYAMUH i
aTeporeHHy akTuBHicTb [15, 18].

AZVNOHEKTUH TaKOX MaE iHCyNiHOCEeHCUBinisytouy,
aHTMAiabeTUUHy Ta NpoTM3ananbHy Aito. Bigirpae Bak-
NIMBY POnb y BMPOBNEHHI NporectepoHy Ta ecTporexy,
OBYNALIT Ta 3HMMKEHHI cekpeLii roHagoTponiH-pui-
3MHI-ropMoHy. Kpim Toro, afMnoHEeKTUH 3HUXKYE CeKpe-
Lito NtoTUiHI3ytouoro ropmoHy (/1) rinodizom, 3anyckae
CeKpeLjilo ecTpagiony B rpaHynbosi Ta MoB’s3aHuUi 3
BUPOBNEHHAM aHApOreHiB B AeyHMKax. Cekpeuia agu-
NOHEKTUHY Y BiCLLePasbHOMY XKMPi MEHLUA, HiXK y nig-
WKIpHIN XMPOBil TKaHWHI, i Le ABMLLE NPU3BOANUTb A0
3HUKEHHS CeKpeLil agunoHeKTUHY NpU OXUpiHHI [11,
19].

BicdaTuH BUAINAETBCA 3 KiNbKOX TUMIB KAITUH i TKa-
HUWH, BK/IOYAIOYM KUPOBY TKAHMHY Ta aguNoLMTH, KicT-
KOBWI MO30K, NiMpounTh, M’a3u1, NediHky, TpodobnacT i
060/10HKM Nn0aa. 3B'A30K MiXK BichaTMHOM, OXKMPIHHAM
i Ai€to iHCyNiHY He [0 KiHLA BUBYEHWUI, afie piBHi MOro B
CMPOBATLL KPOBi BULLi Y XKiHOK i3 CMKA, HiXK y XKIHOK KOH-
TponbHOI rpynu [14, 15]. Mosigomnsanocs, wo sichaTtuH
AEMOHCTPYE iHCyNniHOMIMeTUYHI edekTn, 36inbluye no-
TIMHAHHA [IIOKO3M B aAMNOLMTaX i M A30BUX KAITUHAX i
3MEHLUYE BUBINIbHEHHSA [1OKO3M 3 renatoumis [15, 20].
TaknMm YMHOM, NigBULLEHI PiBHI BicdaTUHY B cMpoBaTLi
Kpogi npu CMKA MOXKyTb CNPUATKU iIHCYNIHOPE3UCTEHTHO-
CTi Ta MeTaboniyHin ancdyHkuii [14].

MexaHi3m BNAMBY iHWWX aAUNOKIHIB HA penpoayK-
TUBHI OYHKLIi, TaKMX AK PE3UCTUH i rpeniH, Ao KiHUA He
BUBYEHUN. PE3UCTUH — BINOK, AKUIA BUIINAETbCA XKU-
pPOBOO TKAHMHOW. Y AocnigrKeHHi, nicna 48-roamHHO-
ro nepiogy ronofyBaHHA Yy MULIENA PiBEHb PE3UCTUHY
3HM3MBCA Ta NiABULLMBCA NiCAA MOBTOPHOIO roAyBaHHA.
BOHM aHanisyBanun piBeHb pe3nCTUHY B CMPOBATLL KPOBI
MULLIEN, SIKI BUKINKANWN OXUPIHHA Ta PE3UCTEHTHICTb 40
iHCYNiHY Ha AJ€Ti 3 BUCOKMM BMICTOM KUpY. Y muLieln i3
OXUPIHHAM PEe3UCTUH BUK/INKAB PE3UCTEHTHICTb A0 iH-
CyniHy, a iH’eKLia aHTUTIN 40 Pe3UCTMHY niasuulyBana
YYTAMBICTb A0 iHCYAiHY. Y pe3ynbTaTi NiABULLEHHA PiBHA
PE3UNCTUHY NPU OXWUPiIHHI BUHUKAE PE3UCTEHTHICTb A0
iHCYNiHY, WO NPU3BOAUTbL A0 3HWMKEHHA YYTIMBOCTI A0
iHcyniHy [15].

OMeHTMH-1, iHWa XxiMmiyHa peyvyoBMHa, WO Ccekpe-
TYETbCA MPOBOK TKAHMHOK, MOKpPALLYE iHAYKOBaHyY
IGF-1 ceKpeuito NporectepoHy Ta eCcTpagiony pisHMmM
cnocobamu, BKAOYAOYM MiABULLEHHA CTEPOILOreHHOro
roCcTpOro perynsTopHoro 6inka Ta ekcnpecii apomartasm
CYPA450 i nocuneHHa curHanisauii peuentopa IGF-1 [11].

YemepuH — We OAWH aAWMOKiH, AKWI BMNIMBAE Ha
meTaboniam agunoumTis i roKo3n. Byno nokasaHo, Wwo
nig yac metabonivHOro CMHAPOMY NiABULLYETHCA PiBEHD
YeMepuHy; OTXKe, Lie NOB’A3aHO 3 OXMMUPIHHAM, MeTa-
60niYHUM cMHAPOMOM i UyKpoBUM aiabeTom 2 Tuny.
YemepuH TaKOXK MOXKe MopyLyBaTu iHAYKOBaHWI ¢o-
NIKyN0CTUMY/IIOOYUMM ropMoHOM (DPCI) donikynapHnuit
CTepoigoreHes i, TaKMM YNHOM, MOXKe BigirpaBaTv NeBHy
ponb y natoreHesi CMKA [15, 21].

MunpoBa TKAHMHA TaKOX Ma€E Kifibka ¢$epMeHTiB,
Bi4NOBIA4ANIbHNX 33 MepPeTBOPEHHA AHAPOCTEHAIOHY B
TECTOCTEPOH i TECTOCTEPOHY B AMUFiAPOTECTOCTEPOH, a
came, TMn 3 17beta-HSD (176eTa-rigpoKcucTepois, ae-
rifporeHasa), AKMI KOEKCNPEecyeTbca 3 apomMaTasoo B
abaomiHaNbHUX NpeaaunoumnTax KiHok [11, 22].

Y Helwo43aBHbOMY MeTa-aHani3i piBHI TpUriLepuais i
XONIECTEPUHY NiNONPOTEiHIB HU3bKOI WinbHOCTi (JIMHLL)
6ynn Ha 26 mr/an i 12 mr/an BUWMMM, @ KOHLLEHTpaLLn
XONeCTepPUHY NiNONpoTeiHiB BUCOKOI WinbHOCTI byna Ha
6 MI/ANn HUKYOIO Y KIHOK i3 CIMKA, HiX Y KOHTPO/NbHOI
rpynu. TakoX Bigomo npo 3miHm akocti JIMHLL, y KiHOK
i3 CMKA: xiHkm 3 CMKA matoTb NigBuLLEeHy 4acTKy aTe-
poreHHUX Manux winbHux JIMHLL, abo 3meHweHui ce-
peaHin posmip YactuHok JIMHLL. OgHak, y iHwomy go-
CNiayKeHHi KoOpeuncbKi *KiHKM 6e3 oxupiHHA 3 CMKA He
Ma/In 3HAYHMX KiNbKiCHMX abo AKICHUX 3MmiH y npodini
xonectepuHy JINHLL,. linonpoTeiH (a) bys iaeHTUdiKOBa-
HUI SIK HEe3aNeXHUI GaKTop PM3MKY illemivyHOT XBopobun
cepugs, i Moro nigBueHHs y nauienTis i3 CMKA nocTinHo
NoBIAOMANANOCA B Pi3HOMAHITHUX AOCNIAKEHHAX, BKIO-
YakouM KoperncbKke HaceneHHsA 6e3 OXKUPIHHA.

LeAki pocnigKeHHA BMBYAAN PiBHI anoninonpoTeiHy
(Apo) A-I Ta ApoC-1y iHoK i3 CTKA. PiBeHb ApOA-I, aKuii
M€ KapaionpoTeKTopHUI edekT, 6yB 3HAUHO HUKYUM Y
JKIHOK i3 CINKA, HiXK y KOHTPOAbHOI rpynu. Bigomo, wo
ApoC-l nigBuye nocTnpaHAiaibHUIA piBeHb AiNiais y
CMpPOBaTLi KPOBi, AKMI YacTo 3yCTPIYAETbCA Y NALLIEHTIB
i3 ilwemiyHolo xBOpObGOI Ccepus, i ogHe AOCNiAKeHHA
NoKasasno, WO Take NiABULLEHHA MOXe byTu HalpaHi-
WOt BapiaLieto aHoManii ninigis y »KiHok i3 CMKA [23].

Mpn NoNIKiCTO3i AEYHUKIB aHOMANbHUIN CTepoigo-
reHes nNposABAAETbCA B OCHOBHOMY MNiABULLEHUM BUPO-
6/1eHHAM aHApPOreHiB Ta ecTpagiony, a Henpaswu/bHe
dYHKLiOHYBaHHSA rinoTasaMo-niTyiTapHO-A€YHNUKOBOI OCi
NpPoABAAETLCA NigBULLEHOK ceKpeuieto /T, aHTumionne-
poBa ropmoHy (AMT), BUCOKOI YacToT imnynbciB GnRH
i BHMMKEHHSA KOHUEHTpaLii ponikynocTMMyto4oro rop-
MoHy (DCI). Ui kopensuii (HanBaxknMBiwe y4yacTb aH-
[OpOreHiB) NOB’A3aHi 3 NopyLLEeHHAM NinigHoro npodinto:
NigBULLEHHAM NliNONPOTEIAIB AyKe HU3bKOI LWibHOCTI
(MNAHLL), ninonpoTeiHiB HM3bKOI winbHocTi (JIMHLL) i
Tpurniuepuais (Tr), a TakKoX 3HMM»KeHHAM JINBLL i JIMHLL,
He3aneXHo Big, macu Tina. Jucninigemia, nopyleHHA
3ropTaHHs KPOBI, NiABULEHHSA PiBHA iHriGiTOpa akTMBaA-
Topa nniasmiHoreHy 1 (PAI1) Ta iHWi meTaboniyHi Hacnia-
KW, NiABULLEHHA PIBHA KaNbLit0 B KOPOHAPHUX apTepiax
i, AK HacNiAoK, 36iNblUEHHA TOBWMHW iIHTUMKU-Meia COH-
HOI apTepii NpU3BOAATbL 40 NIABULLEHHA PU3MKY cepLe-
BO-CYAUHHUX PO3N1az,is.

OxupiHHA, wWwo cynpoBomKyetbca CIMKA, moxke
npussBecTu Ao 3anisogediunTy (Yepes 36iNblUEHHS BU-
pPO6HMLTBA NPO3ananbHUX LMTOKIHIB, OKMUCAOBANbHUIM
CTpec i, AK HaCNiAOK, NiABULLEHHA PiBHA rencuauHy, Wwo
NPUrHiYye BCMOKTYBaHHA 3a/1i3a 3 eHTEPOUMTIB), i, OTXKe,
03HaKW aHeMil y UMX »KiHOK [24] .

TaKoX Ma€e micue NpoTUAENKHA CMTYaLiA, | HAAMIpHe
HaBaHTAXXEHHA 3aJ1i30M Y XKiHOK i3 OXupiHHAM i3 CMKA,
O BUMIPIOETLCA PIBHAMU GEPUTUHY, PO3UYMHHOIO pe-
uentopa TpaHcdepuHy (sTfR), rencuamHy Ta remoBoro
3a/i3a, TaKoX € PaKTOpPOM PU3MKY iHCYNIHOPE3UCTEHT-
HOCTI, giabeTy 2 TUNY Ta cepueBmnxX 3aXBOPHOBaHb. 3MEH-
LUEHHA CMNOXKMBAHHA YePBOHOrO M'Aca Ta BUKOPUCTAHHSA
XenaTopiB 3ani3a Ta UMHKY MOKe ByTu KopucHum [25].

BucHOBKM.

CUCTEMHI HaCNigKN OXUPIHHA, Big, rOPMOHANbHOrO
AncbanaHcy A0 3ananeHHs, NopyLyoTb CKAafHi npo-
uecn KiHouvoi depTunbHOCTi. MoNeKynapHi MexaHis-
MM, BK/KOYAKOUM MOPYLIEHHA B BiCi rimoTasamyc-rino-
}i3-A€YHMKMN Ta PE3UCTEHTHICTb A0 iHCYNiHY, A0AATKOBO
NOACHIOTb NPO6AEMU, 3 AKUMWU CTUKAIOTLCA ¥KiHKK 3
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OXUPIHHAM Y chepi penpoayKTMBHOIO 340P0OB’A Ta eKc- MepcnekTMBKM NOAANBLUNX AOCNIAMKEHD.
TpareHiTa/IbHOro MAaHy, 30Kpema po3nagamu y GyHK-
LiOHYBaHHA LEHTPasibHOi Ta nepudepuyHoi HepBOBOI
CUCTEMM A TAaKOXK HEPBOBO-M'A30BOro Komnaekcy. OTXKe  PO3BUTKY HEBPOJIOFYHUX PO3/1aAiB LeHTpaabHOI Ta ne-
NMUTaHHA B3aEMO3B'A3KY HagMipHoi Barn Ta CMKA matoTb
6yTM PO3rNAHYTI 3HAYHO LUMPLLE, BUXOAAYM 33 PAMKM pe-
NPOAYKTUBHOI GYHKL,i Ta meTaboniyHoro gmucbanaHcy. NOIKICTO3HUX AEYHMKIB.
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MEXAHI3MMU B3AEMO3B’A3KY OXKUPIHHA TA PO3BUTKY CUHAPOMY MONIKICTO3HUX AEYHUKIB

TkaueHKo C. C., PoguHcbKuii O. I., PeweTHiKosa 0. 0.

Pestome. CMHAPOM MONIKICTO3HMX AeUYHMKIB (CTMKA) xapaKTepmnsyeTbeca HAABHICTIO XPOHIYHOI aHOBYAALLI, Tine-
paHAporeHii i NoNiKiCTO30M S€YHMKIB. 3 AaHO HO30/0TIED NOB’A3aHI YNC/IEHHI 3aXBOPIOBAHHSA, BKAOYatoun bes-
nniaaa, MetaboniyHnit CUHAPOM, LlYKPOBUIA AiabeT 2 TUNY, HEBPOJIOFiYHI po3naam. 3oKkpema, 3 60Ky HepBOBOI CUC-
TEMM Le MOPYLUEHHA CHY, AeNpecia, NepiognMYHO BiHiKatoui cyaoMmn M’A3iB KiHLiBOK, NOPYLLUEHHS WKiPHOT YyTANBOCTI,
napecresii, OHiMiHHA NaNbLiB, 3HWUKEHHA CUIN Ta TOHYCY CKeNleTHMX M'A3iB, ToLwo. MeToto poboTu € ornag HayKoBMX
maTepianis 3 y3arasibHEHHAM BMINBY }KMPOBOT TKAHMHWU Ha BUHUKHEHHA CUHAPOMY MOJIKICTO3HUX AEYHMKIB Ta MO0
CK/IQZ0BMX, TAKUX AK €HAOKPUHHI MOPYLUEHHS, WO NOTEHLIMHO MAE MoAayNtolUYnii edeKT Ha enemeHTn nepude-
PUYHOI Ta UEeHTPanbHOI HepBOBOI cucTemn. CKNaZHa B3aEMOAiA MiXK OXuUpiHHAM i CMTKA BnaMBae AK Ha eTionorito
OCTAHHbOrO, TaK i Ha NiKyBaHHA. OXMPiIHHA Bigirpae NeBHy ponb Y BUHMKHEHHI rinepiHcyniHemii Ta iHCyniHopesuc-
TEHTHOCTI, WO € ogHieto 3 NnpuunH CMKA. }nuposa TKaHNMHA BUKOHYE eHAOKPUHHY GYHKLiO, NPOAYKYOUN LiAni pig,
AANNOUMTOKIHIB. OCTaHHI € NaHKaMM NPOLECY BUHUKHEHHA FiNoTanamivyHOro rinoroHagmM3my, iHCyniHOPe3UCTeHT-
HoCTi, ancninigemii i3 3cyBom 6anaHcy B 6iK finonpoTeigis Ay»Ke HM3bKOI LWinbHOCTI, 3ani3o4ediunTHOI aHemii, no-
pylweHHA GOoNiKyNAPHOro Ta NO3aAEYHNUKOBOrO CTEPOILOreHe3y Yepes MoAy ALl aKTUBHOCTI apomaTasu y npea-
aunoumTax Ta GoNiKyAAPHUX KNITUHAX, LLLO NPOABAAETHCA B OCHOBHOMY NiABULLEHUM BUPODOIEHHAM aHAPOreHIB Ta
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ecTpagiony, a Henpasu/bHe GYHKLiOHYBaHHA riNOTaNamo-niTyiTapHO-AEYHUKOBOI OCi MPOSABNAAETHCA MiABULLEHOO
CeKpeLjieto NoTeiHI3yUYOoro Ta 3HUKEHHAM KOHLEHTPaLi GoNiKyN0CTUMYNIOIYOTO FOPMOHY. TaKOXK OXMPIHHA, WO
cynposozarye CMKA, npnssoamTb 40 36inblUeHHA NPOAYKLIT Tpo3anasibHUX LUTOKIHIB Ta CTUMYIFOE OKMC/THOBAsIbHUIN
cTpec. TakKMm YMHOM, HagMipHa Bara Ta B3aeEMornoB’A3aHunii 3 Heto CMKA nopyLwye LWianin pag natonoriyHmMx npouecis
AK PenpoayKTMBHOrO, TaK i 3ara/ibHOr0 eKCTPAreHiTasIbHOro MaHy, WO LWiNKOM MOXKe CNPUUYUHATUA MOAYAIOUYNIA
BN/IMB Ha LLeHTPanbHy Ta nepudepuyHy HEPBOBI CUCTEMM SIK MPAMOTO XapaKTepy, TaK i onocepeaKoBaHoO.

KniouoBi cnoBa: OXKMPiHHA, AUCAINIAEMIA, CUHAPOM MOIKICTO3Y AEYHUKIB, aANNOLMUTOKIHN, IHCYNIHOPE3UCTEHT-
HiCTb.

MECHANISMS OF INTERRELATIONSHIP BETWEEN OBESITY AND DEVELOPMENT OF POLYCYSTIC OVARY
SYNDROME

Tkachenko S. S., Rodynskyi O. G., Reshetnikova Y. Yu.

Abstract. Polycystic ovary syndrome (PCOS) is characterized by chronic anovulation, hyperandrogenism and
polycystic ovary syndrome. Numerous diseases are associated with this nosology, including infertility, metabolic
syndrome, type 2 diabetes, neurological disorders. In particular these are sleep disorders, depression, muscle
cramps of the extremities, impaired skin sensitivity, paresthesias, decreased strength and tone of skeletal muscles,
etc. The aim of the work is to review scientific materials with a generalization of the influence of adipose tissue
on the occurrence of polycystic ovary syndrome and its components, such as endocrine disorders. The complex
interaction between obesity and PCOS affects both the etiology and treatment. Obesity plays a certain role in the
occurrence of hyperinsulinemia and insulin resistance, which is one of the causes of PCOS. Adipose tissue performs
an endocrine function, producing a whole family of adipocytokines. They are links in the process of hypothalamic
hypogonadism, insulin resistance, dyslipidemia with a shift in the balance towards very low density lipoproteins,
iron deficiency anemia, impaired follicular and extraovarian steroidogenesis due to modulation of aromatase
activity in preadipocytes and follicular cells, which is manifested mainly by increased production of androgens and
estradiol, and improper functioning of the hypothalamic-pituitary-ovarian axis is manifested by increased secretion
of luteinizing hormone and a decrease in the concentration of follicle-stimulating hormone. Also, obesity, which
accompanies PCOS, leads to an increase in the production of pro-inflammatory cytokines and stimulates oxidative
stress. Thus, overweight and the associated PCOS disrupt a number of pathological processes of both reproductive
and general extragenital plan, which may well cause a modulatory effect on the central and peripheral nervous
systems both directly and indirectly.

Key words: obesity, dyslipidemia, polycystic ovary syndrome, adipocytokines, insulin resistance.
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Chernikova 0. 0., Osadcha O. I.

RESEARCH TRENDS ON OXIDATIVE STRESS AT YOUNG SWIMMING ATHLETES:
ANALYTICAL ANALYSIS OF DATA FROM INTERNATIONAL SCIENTOMETRIC BASES

National University of Ukraine on Physical Education and Sport (Kyiv, Ukraine)
0205@ukr.net

The paper presents the results of analytical analysis of scientific data placed in the Scopus scientometric data-
base, in accordance with the research question posed to us: the specifics of oxidative stress formation in young ath-
letes specializing in swimming. A review of the scientometric database data made it possible to identify 16 relevant
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