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Introduction. Polycystic ovary syndrome (PCQOS) is one of the most pressing problems in gynecological
endocrinology.

The aim of the study was to elucidate the morphological changes in the ovaries of rats under various types of
hormonal exposure in experimental modeling of PCOS.

Materials and methods. To study three working experimental models were developed, associated with the
introduction of various hormonal drugs into the body of an animal.

Model I-st consisted of subcutaneous administration of an estrogen-containing drug at a dose of 3 mg for 25 days.
Model Il-d involved the development of PCOS by daily subcutaneous administration of 3 mg of
dehydroandrostenediol sulfate. The Il model - the formation of PCOS in 5 immature rats using dopamine
phytoanalogues at a dose of 3 mg subcutaneously for 25 days. The animals were divided into 3 groups: group 1
- rats that were induced with experimental PCOS and kept in a vivarium at a temperature of +23°C (n=8), group
2 - animals that, against the background of experimental PCOS, were exposed to cold exposure (CE) for 4 hours
in a chamber with a constant light regime and a temperature of + 4 °C for 25 days (n = 8),; group 3 - intact
control (n = 8) - healthy rats without PCOS, which were kept in a vivarium at a temperature of + 23°C.

Results. Histological examination of the ovaries of group 1 rats revealed morphological changes in the ovaries
characteristic of PCOS. The morphological structure of the ovaries corresponded to type Il PCOS. In rats of
group 3, macroscopically, the ovaries were slightly reduced in size compared to the control group. The levels of
adiponectin and leptin as markers of the functional ovarian tissue of PCOS model experiments.When studying the
effect of CE on the body of experimental animals, their effect on the formation of tissue cell hyperplasia as a
characteristic sign of PCOS was determined.

Conclusions. Studies have shown that the formation of PCOS, as well as structural changes in the ovaries,
significantly depend on hormonal regulation disorders.
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Introduction

Polycystic ovary syndrome (PCOS) is one of
the most pressing problems in gynecological
endocrinology. Often, ovarian pathology develops
during puberty and is accompanied by functional
disorders, sometimes turning into severe
morphological changes. In this regard, the
clarification of the etiopathogenesis of the
development of this pathology and the formation
of various types of PCOS remains a topical issue
[1].

Ovulatory dysfunction in PCOS is due to an
increase in the number of follicles that occurs in

the early stages of their development, as well as a
violation of the maturation of the dominant
follicle. The mechanisms underlying the formation
of PCOS are not well understood and debatable,
which indicates a multifactorial etiology and the
lack of a unified view of this pathology, which is
difficult to diagnose and treat. According to
modern concepts, the primary cause of the
formation of PCOS is hyperandrogenism (HA),
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which prevents normal folliculogenesis and
promotes cystic atresia of the follicles. Lack of
growth and maturation of follicles further inhibits
follicle-stimulating hormone (FSH) secretion [2].

Excess androgens in the peripheral tissue
undergo conversion to estrone, an increase in the
level of which leads to hypersensitization of
gonadotrophs to GnRH and stimulation of GnRH
release. In addition, PCOS is characterized by an
increase in the level of total and free testosterone
(M with a normal content of
dehydroepiandrosterone sulfate (DHEAS) and 17-
hydroprogesterone (17-DHP), as well as a
decrease in blood sex steroids [3].

The first clinical symptoms of
hyperandrogenism (HA) are observed at puberty,
however, the increase in androgens is secondary to
a state of immaturity of the reproductive system
and usually becomes reversible with the onset of
regular ovulation. At the same time, the state of
stable HA creates the prerequisites for the early
formation of PCOS. In this connection, the study
of PCOS is extremely important and can be the key
to understanding the problem of pathogenesis and
stages of development of this pathology [4].

In solving the problem of the pathogenesis of
PCOS, biological modeling occupies an important
place, while the commonality of the physiological
processes of regulation of the reproductive system
in humans and rats makes it possible to use these
animals to study the mechanisms of PCOS
development. The creation of a PCOS model is
extremely important, since it allows not only to
study the mechanisms of development of this
pathology in more detail, but also to determine the
prevailing significance of various hormonal
factors in the formation of various types of PCOS.

The aim of the study was to elucidate the
morphological changes in the ovaries of rats under
various types of hormonal exposure in
experimental modeling of PCOS.

Materials and methods

According to the biosynthesis and properties of
gonadotropins and sex hormones, the estrous cycle
of the chris can serve as an experimental model of
the ovarian cycle of a woman and a basis for
studying the mechanisms of the occurrence of
impaired ovarian functions of neuroendocrine
etiology, accompanied by anovulation [5].
Determining the features of the formation of
polycystic ovaries in various variants of biological
modeling is of current importance, since it reveals
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more specific mechanisms of the pathogenesis of
anovulatory disorders and allows obtaining a more
adequate human pathology.

To study the formation of PCOS, three working
experimental models were developed, associated
with the introduction of various hormonal drugs
into the body of an animal, causing stimulation of
cyst formation in the ovaries and having a different
effect on the ovarian tissue.

Model I-st consisted of subcutaneous
administration of an estrogen-containing drug
(17B-estradiol) at a dose of 3 mg for 25 days to 5
immature Vistar rats (Group 1).

Model 1I-d involved the development of PCOS
by daily subcutaneous administration of 3 mg of
dehydroandrostenediol sulfate (DHA sulfate) to 5
immature rats (Group 2).

The 11l model - the formation of PCOS in 5
immature rats using dopamine phytoanalogues at a
dose of 3 mg subcutaneously for 25 days (group
3).

The control group consisted of 5 immature rats
who did not undergo PCOS simulation. On the
26th day, the animals were sacrificed, the ovaries
were fixed in 4% paraformaldehyde, frozen, and
stored in liquid nitrogen until the preparation of
cryostat sections. Tissue sections were made with
a thickness of 5 um, stained with hematoxylin and
eosin according to the standard method. 24 female
Wistar rats were involved in the experiment. The
animals were divided into 3 groups: group 1 - rats
that were induced with experimental PCOS and
kept in a vivarium at a temperature of +23°C
(n=8), group 2 - animals that, against the
background of experimental PCOS, were
exposed to cold exposure (CE) for 4 hours in a
chamber with a constant light regime and a
temperature of + 4 °C for 25 days (n = 8); group
3 - intact control (n = 8) - healthy rats without
PCOS, which were kept in a vivarium at a
temperature of + 23°C.

It was found that in group 1 rats with
experimental PCOS, after the administration of
DHEA, a significant increase in the number of
preantral and antral follicles was observed,
which confirms the development of PCOS. It was
found that the number of corpus luteum in group 1
of rats with PCOS model was significantly less
than in the control. In the ovaries of the 2nd group,
in which the animals were subjected to CE on the
background of experimental PCOS, the number of
preantral and antral follicles also increased, but no
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cysts were observed in the ovaries. This may
indicate a protective effect of CE on the regulation
of the process of maturation of follicles. When
measuring the thickness of the theca cell layer in
the ovaries of rats, it was found that this
indicator tends to increase in the 1st group
compared to the 2nd, in which the rats were
subjected to CE.

Thus, the results indicate that the introduction
of androgens into the body of experimental
animals leads to tissue cell hyperplasia as a
characteristic feature of PCOS. The thickness of
the thecal cell layer after the application of CE
(group 2 of observations) practically does not
differ from the intact control group, which
confirms the good clinical effect of CE in
preventing the development of PCOS. Our data
suggest that under conditions of cold exposure,
the secretion of endogenous adrenal androgens
is activated, which leads to slight hyperplasia of
ovarian theca cells.

Results

In the control group, in 100% of rats, the
ovaries were not enlarged; on the section, most
of the ovary was occupied by fully formed
corpus luteum and follicles of various stages of
maturity. Histological examination of the
ovaries of group 1 rats revealed morphological
changes in the ovaries characteristic of PCOS.
The ovaries were hypertrophied, tuberous, on the
section, most of the ovary is occupied by
multiple mature, diffusely located follicles, with
atresia phenomena, while a pronounced
proliferation and hyperplasia of thecalutein cells
of the stroma are revealed. Yellow bodies were
not found. The morphological structure of the
ovaries corresponded to type 1 PCOS. In animals
of the 2nd group, on macroscopic examination, the
ovaries were enlarged 4-5 times compared to the
control, stromal hyperplasia was noted, the
presence of many cystic-atretic, peripherally
located follicles, 5-8 mm in diameter, located
under  the  compacted capsule. The
morphological structure of the ovaries
corresponded to type 11 PCOS.

In rats of group 3, macroscopically, the
ovaries were slightly reduced in size compared
to the control group, they were elongated and
contained multiple punctate cavities in the
cortical layer. There are a large number of
follicles at various stages of maturity with
atresia phenomena and the formation of layers of
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collagen fibers. Yellow bodies were not found.
Thus, the dependence of the formation of certain
morphological variants of polycystic ovaries was
established when different types of sex steroids
were used in modeling the pathological process.
Experimental models of polycystic ovaries
indicate the important role of hormonal disorders
in the formation of this pathology.

The discussion of the results

In the development of various variants of
PCOS, biological modeling is of great
importance, while the commonality of the
physiological processes of regulation of the
reproductive system in humans and rats makes it
possible to use these animals to study the
mechanisms of the development of pathological
processes [6]. The creation of a PCOS model
allows not only to study the mechanisms of
development of this pathology, but also to
determine the formation of various hormonal
types of PCOS. With the development of
experimental PCQOS, a combination of
hyperandrogenism and insulin resistance is
observed, which leads to chronic compensatory
hyperinsulinemia and the development of
obesity. Obesity leads to serious complications
and further disruption of their menstrual and
reproductive functions. Against the background of
steroidogenesis in the granulosa and theca-cell
elements of PCOS, the processes of anovulation
and the activity of the hypothalamus-pituitary-
ovaries system take place [7].

In the study of the pathogenesis of PCOS
development, a direct relationship with the disease
was established at the level of adiponectin, leptin
and resistin in the body, which are actively
involved in the energy metabolism of ovarian
tissue [8].

Leptin is a hormone of peptide nature, which is
synthesized by adipocytes and affects the satiety
center, reduces the body's need for food. Leptin
regulates fatty acid homeostasis and thereby
protects tissues from ectopic lipid accumulation
(lipotoxicosis). Due to leptin resistance and
hyperleptinemia, disturbances in the processes of
steroidogenesis in the granulosa and theca cells of
the ovaries, anovulation, and a decrease in the
activity of the hypothalamus-pituitary-ovaries
system occur. Low plasma levels of another
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adipokine, adiponectin, precede the onset of
insulin resistance [9].

Adiponectin regulates hormone production and
gene  expression in  somatotrophs  and
gonadotrophs of the pituitary gland, inhibiting the
secretion of luteinizing hormone, but does not
affect the concentration of follicle-stimulating
hormone. Currently, a direct relationship has been
established between the level of adiponectin and
PCOS, which indicates the important role of
processes occurring in adipose tissue and
important in the pathogenesis of this disease. It is
known that the level of adiponectin increases
under conditions of prolonged cold exposure or
acclimatization [10].

A low level of the second adipokine -
adiponectin in blood plasma is a preliminary
occurrence of insulin resistance. Adiponectin
regulates hormone production and gene expression
in somatotrophs and gonadotrophs of the pituitary
gland, inhibiting the secretion of luteinizing
hormone, but does not affect the concentration of
follicle-stimulating hormone [11]. In the vast
majority of cases, obesity is combined with insulin
resistance, arterial hypertension, and dyslipidemia,
which is the so-called metabolic syndrome [12].
Adiponectin increases tissue sensitivity to insulin,
a protein synthesized by adipocytes, and is
involved in the development of insulin resistance.
The development and progression of the metabolic
syndrome is based on the production of adipose
tissue of biologically active substances, which lead
to its manifestations and initiate the processes of
burning and thrombogenesis [13].

Insulin resistance and associated
hyperinsulinemia is another nutritional feature that
can lead to reproductive failure. The mechanisms
of influence of these factors on the reproductive
function of the study is not enough, however, it is
assumed that the leading role also belongs to
adipocytes and the violation of their condition
[14].

At the level of the ovaries, hyperinsulinemia
provides an increase in androgen synthesis:
steroidogenesis is stimulated in granulosa and
theca cells, the sensitivity of pituitary gonadotroph
cells to the hypothalamic gonadotropin-releasing
hormone, which actively activates steroidogenesis
in the testicles, increases. The result of these
processes is hyperandrogenism, which negatively
affects the processes of folliculogenesis. On the
other hand, peripheral conversion produces
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androgens into estrogen in adipose tissue, which
causes the development of hyperestrogenism,
which leads to inhibition of normal secretion of
gonadotropins and, as a result, dysregulation of
ovulatory ovarian function [15].

The levels of adiponectin and leptin as markers
of the functional usefulness of the ovarian tissue
were studied in various types of PCOS model
experiments. When studying the effect of CE on
the body of experimental animals, their effect on
the formation of tissue cell hyperplasia as a
characteristic sign of PCOS was determined. The
thickness of the thecal cell layer after the
application of CE did not practically differ from
the intact control group, which confirms the good
clinical effect of CE in preventing the
development of PCOS. Our data suggest that under
cold conditions, the secretion of endogenous
adrenal androgens is activated, which leads to
slight hyperplasia of ovarian theca cells.

Conclusions. Studies have shown that the
formation of PCOS, as well as structural changes
in the ovaries, significantly depend on hormonal
regulation disorders.

Modeling PCOS, which develops from puberty,
is extremely important, since it allows us to study
the pathogenesis of this complication, as well as to
develop modern methods for correcting,
preventing the development and rehabilitation of
reproductive function. More pronounced changes
in the ovarian tissue occur in HA, leading to the
development of type 11 PCOS.

With an increased concentration of estrogen in
the ovaries, changes characteristic of PCOS occur.
Elevated levels of androgens cause an increase in
luteinizing hormone (LH), promotes
hyperproduction of androgenic steroids in tissues
and leads to the formation of PCOS. In addition,
the anovulatory state in rats, against the
background of multiple follicular atresia, causes
negative proliferative changes in the endometrium.

When studying the effect of intermittent cold
exposure on the body of experimental animals, it
was found that the formation of tissue cell
hyperplasia contributes to the development of
PCOS. The thickness of the theca cell layer after
the application of intermittent cold exposures
practically does not differ from the intact control
group, which confirms a good clinical effect in
preventing the development of PCOS. Our data
suggest that under cold conditions, the secretion of
endogenous adrenal androgens is activated, which
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leads to a slight hyperplasia of the theca cells of
the ovarian tissue.

References

1. Urbanovych AM. Syndrom polikistoznykh yaiechnykiv u
shchodennii praktytsi. Mizhnarodnyi endokrynolohichnyi
zhurnal.  2018;1(14):40-45. DOIl:  10.22141/2224-
0721.14.1.2018.127090. [Ukrainian].

2. Couto Alves A, Valcarcel B, Mikinen VP, Morin-
Papunen L, Sebert S, Kangas AJ, et al. Metabolic profiling
of polycystic ovary syndrome reveals interactions with
abdominal obesity. Int J Obes (Lond). 2017; 41(9):1331-
1340. DOI: 10.1038/ij0.2017.126.

3. Mogylnytska LA. Vascular endothelial growth factor and
endotheliumdependent dilatation in patients with polycystic
ovary syndrome whith different body mass. Zhurnal NAMN
Ukrayiny’, 2018; Special ny'j vy pusk:22-23. [Ukrainian]
4. Kakoly NS, Moran LJ, Teede HJ, Joham AE.
Cardiometabolic risks in PCOS: a review of the current state
of knowledge. Expert Rev Endocrinol Metab.
2019;14(1):23-33.

5. Dokras A, Stener-Victorin E, Yildiz BO. et al. Androgen
Excess-Polycystic Ovary Syndrome Society: position
statement on depression, anxiety, quality of life, and eating
disorders in polycystic ovary syndrome. Fertil.Steril.
2018;109(5):888-899. DOI:
10.1016/j.fertnstert.2018.01.038.

6. Kuzmina IYu, Nikolayeva OV, Zhulikova MV. Patent
3527 Ukraine, MPK GO09B 23/28(2006.01). Sposib
modelyuvannya sindromu polikistoznikh yayechnikiv / Ne
u2017 0352711/04/17; opubl.07.08.2017. [Ukrainian].

7. Qin JC, Fan L, Qin AP. The effect of
dehydroepiandrosterone  (DHEA) supplementation on
women with diminished ovarian reserve (DOR) in IVF
cycle: Evidence from a meta-analysis. J Gynecol Obstet
Hum Reprod. 2017 Jan;46(1):1-7. DOl:
10.1016/j.jgyn.2016.01.002.

43

Actual problems of modern medicine. Issue 9, 2022

8 Kuz'mina IYu, Zhulikova MV. Dosyagnennya ta
perspekty'vy’  ekspery mental noyi i klinichnoyi
endokry’nologiyi (Simnadcyati Dany'levs’ki chy tannya —
Kharkiv. Faktory” ry'zy'’ku rozvy'tku sy ndromu
polikistozny x yayechny kiv yak predyktory™ vidnovlennya
reprodukty vnoyi funkciyi. 2018. 78-81s. [Ukrainian].

9 Tetyura SM, Antonova VO. Vply'v ekstremal noyi
krioterapiyi na funkcional'ny’j stan sercevo-sudy nnoyi
sy'stemy” lyudy'ny’. Py'tannya ekspery mental'noyi ta
klinichnoyi medy cy ny". 2009; 2(13): 72-79. [Ukrainian].
10. Agacayak E, Tunc SY, Sak S. Levels of Neopterin and
other Inflammatory Markers in Obese and Non-Obese
Patients with Polycystic Ovary Syndrome. Med Sci Monit.
2015;21:2446-2455. [Ukrainian].

11. Gao T, Wu L, Chang F, Cao G. Low circulating ghrelin
levels in women with polycystic ovary syndrome: a
systematic review and meta-analysis. Endocr J.
2016;63(1):93-100.

12. Kuz'mina IYu, Zhulikova MV. Osobly'vosti
modernizaciyi  predmetu  doslidzhen™  predstavny kiv
medy chny x nauk: zb.naukovy'x pracz™ nauk.-prakt. k-ciyi
z mizhn. Uchastyu. Vikova dy namika patomorfologichnoyi
perebudovy” yayechny'kiv pry" eksperemental homu
polikistozi v shhuriv. 2017 chervnya 14-15, 8-12s. Ky'yiv.
[Ukrainian].

13. Kuz'mina IYu, Zhulikova MV. Dosyagnhennya ta
perspekty'vy"  ekspery mental noyi i klinichnoyi
endokry nologiyi (Simnadcyati Dany’levs’ki chy tannya).
Endokry'nologichni  ta  imunologichni  osobly vosti
endometriya pry” sy ndromi polikistozny'x yayechny kiv.
2018. 82-84s. Kharkiv [Ukrainian].

14. Barthelmess EK, Naz RK. Polycystic ovary syndrome:
current status and future perspective Front. Biosci. (Elite
Ed). 2015;6:104-119.

15. Panigone S, Hsieh M, Fu M, Persani L, Conti M.
Luteinizing hormone signaling in preovulatory follicles
involves early activation of the epidermal growth factor
receptor pathway. Mol Endocrinol. 2008;22(4):924-36.

BILIMB TOPMOHAJIBHOI CTUMYJIAILIL TA MTEPEPUBYACTOI'O XOJIOAY HA
MEXAHI3MHU ®OPMYBAHHSA CUHAPOMY ITOJIKICTO3Y A€YHUKIB

Kysvmina I. FO.

[Mormrra mis muctyBanHst: irina.u.kuzmina@gmail.com

Bcemyn.  Cundpom  nonikicmosuux —s€4HUKi6 € O0OHIEI0 3  HAUAKMYANbHIWUX NPOOAeM  2iHeKON02IuHOT
E€HOOKPUHONOCTL. Y 36°A3KY 3 YyuM, 6UBHUeHHs CUHOPOMY NOAIKICMO3HUX ACUHUKIE € HAO3BUHAUHO BANCIUBUM |
Modice cmamu Karoyem 00 po3yMIHHA npodaeMu namozeHe3y ma cmaoill po3gumKy yiei namonozii.

Memoro Oocnidsicennss Oyi0 3'Cy8anHs MOPQONOSIHHUX 3MIH 6 SEHHUKAX WYPI6 Npu PISHUX TMUNAX
2OPMOHANBLHO20 GNIUBY NPU eKCHEPUMEHMATILHOMY MOOENHBAHHI CUHOPOMY NONIKICMO3HUX SAEUHUKIS.
Mamepianu ma memoou. /s oocniodcenns Oyau po3pobieni mpu poboui eKkcnepumMenmanvHi mooeni, sKi
nos's3ami 3 86e0eHHAM 6 Op2aHiZM MEAPUH DI3HUX 20PMOHANLHUX npenapamis. |-a moodenv nonseana y
NIOWKIPHOMY 66e0€eHHI eCpPO2eHBMICHO20 npenapamy 6 003i 3 me npomscom 25 ouie. Mooens |l nepeobauana
PO3BUMOK ~ CUHOPOMA  NOMIKICMO3HUX — SE€YHUKIE ULIAXOM  WOOEHHO20 NIOWKIPHO20 66€0eHHs 3 Me
deciopoanopocmenoiony cyrvgpamy. |1l mooenv — cnpusna popmyeannio cunopoma nOAIKICMO3HUX AEYHUKIB ) 5
CMAmMe8oHe3PINUX WYPI8 i3 3aCMOCYBAHHAM Imoananoeie 0oghaminy 6 003i 3 me niowkipHo npomsizom 25 OHis.
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Teapun po3zdinunu na 3 epynu: 1 epyna - wypu, axi inoykysanu excnepumenmanvruit CIIKA npu ympumysanni y
sisapii memnepamypu +23°C (n=8), epyna 2 - meapunu, axki Ha (QOHI eKCnepuMeHmaIbHO20 CUHOPOMA
NOMIKICIMO3HUX SE€YHUKIG NI00ABANU NIUBY X000V HPOmMsA2oM 4 200 y Kamepi 3 NOCMIIHUM CEIMLOBUM PEeNCUMOM
i memnepamypoio +4 °C npomsieom 25 0i6 (n = 8); 3 epyna — inmaxmnuii konmpons (N = 8) — 300posi wypu 6e3
NONIKICMO3HUX ACYHUKIB, AKUX YMPUMY8Au y sisapii npu memnepamypi +23°C.
Pezynomamu. Ilpu zicmonociunomy 0ocioxcenni seunuxie wypie 1 epynu ussieno mMop@onoeiumni 3miHu 6
AEUHUKAX, WO OVIU XApaKmepHi Oisi CUHOPOMA NOAIKICMO3HUX seunuxie. Mopghonoziuna cmpykmypa s€uHuKie
gionogioana Il muny cunopoma nonikiCmosHux A€4YHUKi6. ¥ wypie 3 epynu MaxkpoCcKOniuHo ACYHUKY OVau oeujo
3MeHUWeH I 8 pO3MIPax NOPIBHAHO 3 KOHMPOILHOI 2pYnoio. PieHi adunonexmury ma 1enmuHy 6UKOPUCOBYBAIUCS
AK Mapkepu QYHKYIOHATbHOI MKAHUHU SEYHUKIG ) MOOETbHUX eKCHEPUMEHMIE I3 NONIKICMO3HUX AcuHuKis. Ilpu
BUBUEHHI BNIUBY XOI00Y HA OP2aHi3M NIOOOCNIOHUX MEAPUH BUSHAYEHO IX 6NIUE HA (DOPMYBAHHA 2inepniasii
MKAHUHHUX KAIMUH AK XAPAKMEPHOI O03HAKU NOAIKiCmosHux scyHukie CmeopeHHs moldeni cuHopoma
NOMIKICMO3HUX SAEYHUKIE 00380A€ He MINbKU GUSHUMU MEXAHIZMU PO36UMK)Y OAHOI NAmoo2ii, a U U3HAYUMU
hopmysanHs PiHUX 2OPMOHANLHUX MUNIE NOJIKICIO3ZHUX ACUHUKIG
Ilpu poszeumky excnepumMeHmanibHO20 CUHOPOMY HONIKICHO3HUX SEYHUKIE CHOCMEPIieaEmbCsi NOEOHAHHA
2inepanopozenii ma iHCYIHOPE3UCMEHMHOCI, WO NPU3BO0UMb 00 XPOHIYHOL KOMREHCAMOPHOL 2INepiHCyAiHeMil
ma po36UmKY ONCUPTHHAL.
Bucnoeku. /[ocnioxcenns noxkazanu, wjo oopmysanHs CuHOpOMa NOIKICIMOZHUX AEUHUKIG, A MAKONC CIMPYKMYPHI
3MIHU 8 AEYHUKAX ICMOMHO 3A1exHcamy 8I0 NOpYyUleHb 20PMOHANbHOL pecynayii. MooentoganHs NoaiKiCMO3HUX
ACYHUKIB, WO PO3BUBAEMBCS 3 NYOEPMAMHO20 NEPIOdY, € HAOZBUUAUHO BANCTUBUM, OCKIIbKU 0036015€ GUGYUMU
namozene3 Ybo2o YCKIAOHEHHS, d MAKOIC PO3POOUMU CYYACHT MemoOUu KOpeKyii, nonepeodicents po3eumxy ma
peabinimayii penpodykmugHoi Qynxyii. binews eupasceui 3MiHU 8 MKAHUHI AEYHUKA BI00Y8AIOMbCA NpU
2inepanopocenui, ujo npu3eo0ums 00 PO36UMKY CUHOPOMA NOAIKicmosHux scunuxis || muny.
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