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Summary

Introduction. During puberty, the reproductive system is vulnerable to the influence of any adverse factors that
lead to a disorder of its functional state and to menstrual disorders in particular. Among the numerous factors that
provoke menstrual dysfunction is the pathology of the thyroid gland.

Cytokines are known to be involved in all aspects of innate and acquired immunity, including the activation of
growth and differentiation of immunocompetent cells, inflammation and restoration of the function of the affected
organ. Cytokines are characterized by the action of preventing the interaction of cells of the immune, hematopoietic,
endocrine and nervous systems. Cytokines of the first generation are conditionally distinguished, which are produced
by cells of nonspecific anti-infective protection. The main pro-inflammatory cytokines are IL-1f5, IL-2, IL-6,
interferons, TNF-a and others. The main factor of inflammatory reactions is multifunctional IL-1f. Tumor necrosis
factor-alpha (TNF-a) is a pro-inflammatory cytokine, one of the central regulators of factors and mechanisms of
innate resistance. It has many biogenic effects, most of which are similar to the action of IL-1p.

Considering the above exactly IL-1§ and TNF-a to study their concentration in the blood of adolescent girls with
pubertal menorrhagia has been the basis of immunological studies.

The aim of the study. Assessment of cytokine status in girls of pubertal age against the background of concomitant
thyroid pathology.

Material and methods. We examined 70 adolescent girls with pubertal menorrhagia who were treated in the
gynecological department of the Chernivtsi Regional Perinatal Center. The girls were divided into two groups:
I (main) included 30 adolescent girls diagnosed with pubertal menorrhagia on the background of concomitant
thyroid pathology, Il group (comparison) - 40 adolescent girls diagnosed with pubertal menorrhagia. Control group
11l - 25 practically healthy adolescent girls. Pro-inflammatory cytokines, namely interleukin 1-beta (IL-1f) and
tumor necrosis factor-alpha (TNF-o) were studied once, after inclusion of patients in the study, by enzyme-linked
immunosorbent assay based on a solid-phase ‘sandwich’ variant using mono- and polyclonal antibodies to IL-1f and
TNF-a. The tubes with the serum samples were closed with lids and stored in the freezer until analysis at -20 °C.

Statistical processing of the material was carried out using the computer program STATISTICA and Microsoft
Exel Windows, StatSoft® Inc.

The design of the study and all methods used in this study were reviewed and approved by the Bioethics Committee
of the Higher Educational Institution “Bukovinian State Medical University” (protocol No. 1, dated 24.01.2011).
Research work “Prevention, diagnostics and treatment of perinatal and reproductive system disorders of women and
adolescent girls” (Ne 201110H state registration number 0111U006499. Term of realization: 02.2011-12.2015.)

Results of the study. The obtained results of the study of the cytokine cascade showed that upon admission to
inpatient treatment and examination in the blood of adolescent girls with pubertal menorrhagia without concomitant
pathology, the concentration of IL-p increases significantly (by 60.61%) and a tendency to increase (4.09 times) the
concentration of TNF-a in the peripheral blood of the examined patients is formed. However, the results of clinical
and laboratory examinations obtained during admission for inpatient examination and treatment of adolescent girls
with pubertal menorrhagia associated with thyroid pathology showed that patients have a steady tendency to decrease
the concentration of IL-18 by 6.96% and TNF-a - by 1.48 times. It was found that the pathology of the thyroid gland
contributes to the inhibition of immunocompetent cells production of IL-1 by 1.66 times, TNF-o by 6.04 times.

Conclusion. Pathology of the thyroid gland leads to a decrease in immunoregulatory function due to a decrease
in the concentration of some important proinflammatory cytokines (IL-1f and TNF-a.).

Key words: girls of pubertal age, pro-inflammatory cytokines, thyroid gland, pubertal menorrhagia.

Introduction

Preserving the health of girls of puberty is
an important medical and national task. Pubertal
menorrhagia is one of the urgent problems of modern
pediatric gynecology. Today, science has achieved
certain results in the correction of these disorders,
but the frequency of reproductive disorders in
women who had endocrine-dependent gynecological
diseases in puberty remains high [1,2].

Their future reproductive health depends on the
functional state of the reproductive system of girls
in childhood and adolescence. During the period of

formation, the reproductive system is vulnerable to
the influence of any adverse factors that lead to a
disturbance in its functional state and to menstrual
disorders in particular. The numerous factors that
provoke menstrual disorders include pathology of the
endocrine system, namely the thyroid gland [3,4]. In
recent years, there has been an increase in menstrual
disorders among girls of puberty and insufficient
effectiveness of their treatment in adolescence,
including pubertal uterine bleeding [5]. It is known
that most endocrine-related gynecological diseases
are formed during puberty. The result of pathology of
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the endocrine system during puberty is a pathological
puberty in girls, the frequency of which has been
steadily increasing in recent years [5, 6]. This is due
to a complex of medical, social problems that arise
in modern adolescents and affect the formation of the
reproductive system in puberty. The increase in the
number of young patients with pubertal menorrhagia
on the background of endocrine pathology can be
explained by several reasons:

- unstable ecological situation on the territory of
Ukraine, in particular in Chernivtsi region;

- the suppressive impact of environmental factors
on the endocrine status of girls in puberty;

- inadequate nutrition of adolescent girls of
certain social categories and, as a consequence,
deficiency of vitamins and microelements that come
with food, due to the low financial situation of their
parents [10,11].

The problem of changes in the reproductive
system of an adolescent girl suffering from various
thyroid diseases is especially important in Ukraine
and in particular in the Chernivtsi region, which
is an iodine-deficient region [12]. The growth of
abnormalities in the formation of the menstrual cycle
in girls, delayed sexual development in the structure
of gynecological pathology among this category of
patients, insufficient effectiveness of conventional
treatments stipulate the need for further research
to determine the influence of various factors on
the course of puberty and the possibility of taking
into account in order to improve the treatment of
menstrual pathology in pubertal girls with thyroid
pathology [12,13]. Dysfunctional uterine bleeding
occupies a significant place in the structure of
menstrual dysfunction in puberty. Uterine bleeding
in puberty reflects the physiological immaturity and
imperfection of the mechanisms of regulation of the
reproductive system during its maturation.

Cytokines (interleukins, lymphokines, etc.)
synthesized by lymphoid and non-lymphoid cells,
have a direct effect on the functional activity of
immunocompetent cells. They can’t independently
induce a specific immune response. They regulate
it. Thus, interleukin-1 (IL-1), among other important
functions, activates the proliferation of antigen-
sensitized T- and B-lymphocytes; IL-2 accelerates
the proliferation and functional activity of T- and
B-lymphocytes [23]. Cytokines are characterized
by hormone-like action, which is to prevent the
interaction of cells of the immune, hematopoietic,
endocrine and nervous system. Cytokines of the first
generation (preimmune cytokines) are conditionally
distinguished, which are produced by cells of
nonspecific against infection protection (innate
immunity). These include IL-1f, IL-6 and TNF-a,
which induce the biosynthesis of IL-2, which acts
as a central regulatory cytokine, as well as IL-3, IL-
4, 1L-5 and gamma interferon (second generation
cytokines) [26]. In turn, secreting cytokines of the
second generation have a corrective effect on the
biosynthesis of cytokines of the first generation (early
cytokines). This principle of interaction contributes
to the constant involvement of an ever-increasing
number of immunocompetent cells in the immune
response. Cytokines by their function are divided
into pro-inflammatory and anti-inflammatory. The

32

main pro-inflammatory cytokines are IL-1f, IL-2, IL-
6, interferons, TNF-a and others [26,27]. The main
factor of inflammatory reactions is multifunctional
IL-1pB. It induces the production of IL-2, causes the
production of acute phase proteins by hepatocytes,
acts on the CNS (drowsiness, anorexia), and induces
the production of IL-3, IL-6, IL-8 and colony-
stimulating factors. Tumor necrosis factor-alpha
(TNF-a) is a pro-inflammatory cytokine, is one of
the central regulators of factors and mechanisms of
innate resistance. It has many biogenic effects, most
of which are similar to the action of IL-13. Prolonged
circulation of TNF-a in the blood system leads to
depletion of muscle and adipose tissue (cachexia)
and suppression of hematopoiesis. The molecular
stimulator of TNF-a production by macrophages and
activated killer cells are polysaccharides of gram-
negative bacteria (enterobacteriaceae, etc.) [28,29].

The aim of this work was to assess the cytokine
status in adolescent girls with concomitant thyroid
pathology.

Material and methods of the study

We examined 70 adolescent girls with pubertal
menorrhagia who were treated in the gynecological
department of the Chernivtsi Regional Perinatal
Center. The girls were divided into two groups:
I (main) included 30 adolescent girls diagnosed
with pubertal menorrhagia on the background of
concomitant thyroid pathology, I group (comparison)
comprised 40 adolescent girls diagnosed with
pubertal menorrhagia. Control group III was 25
practically healthy adolescent girls.

The inclusion criteria for the study were:

age (from the beginning of menarche to 18 years);

menstrual irregularities at the time of examination;

absence of somatic pathology;

concomitant thyroid pathology.

The exclusion criteria from the study were:

age over 18 years;

absence of menarche;

secondary amenorrhea;

presence of an infectious factor;

concomitant extragenital pathology (except for
thyroid pathology).

diagnosis of hyperprolactinemia;

girls with Stein-Leventhal syndrome.

Considerable attention was paid to the period
of puberty, the period of establishment of the girl’s
menstrual function, the nature of vaginal discharge not
associated with menstruation were analyzed in detail.

The main indicators of physical development of
the girl were determined considering age (height,
weight, chest circumference, pelvic size), then a
general examination of all organs and systems was
carried out. During the examination of girls, attention
was paid to height and body weight, constitution,
development of adipose tissue and features of its
distribution. The assessment of the body structure,
especially in case of significant deviations from the
basic sizes, allowed to retrospectively assess and
determine the course of puberty. Examination of
external genitalia was performed in the presence of
parents, relatives or caretakers (parents/carctakers).
The type of hair growth, symmetry, labia minora,
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structure of labia majora and labia minora, nature
of discharge, presence of pathological discharge,
were determined. We examined the perineum and
anus, vaginal entrance, color of mucous membranes,
condition of the external opening of the urethra and the
excretory ducts of the bartholinium glands, the shape
of the hymen (or its glands), the nature of discharge.
The concentration of interleukin 1-beta (IL
1-B) and tumor necrosis factor-alpha (TNF-a) was
determined by enzyme-linked immunosorbent
assay. The method of determination based on solid-
phase ‘sandwich’-variant with the use of mono- and
polyclonal antibodies to IL 1-f and TNF-a. Blood of
the subjects was taken in the morning, on an empty
stomach, from the ulnar vein, in a volume of 5 ml.
The tubes with serum samples were closed with lids
and stored in a freezer at -20 °C until analysis. The
samples were incubated at 37 °C for 120 min in an
air-bath shaker at 700 rpm. The optical density was

measured using a spectrophotometer in two-wave
mode: the main filter - 450 nm, the reference filter -
in the range of 620-655 nm (for 10 minutes).

Statistical processing of the material was carried
out using the computer program STATISTICA and
Microsoft Exel Windows, StatSoft® Inc.

The design of the study and all methods used
in this study were reviewed and approved by the
Bioethics Committee of the Higher Educational
Institution “Bukovinian State Medical University”
(protocol No. 1, dated 24.01.2011). The study meets
all the requirements of the Declaration of Helsinki.

The work is a fragment of the research work of
the department UDC 618.1-053.34 + 618.1-0536 /.8]
-07-084-08 “Prevention, diagnosis and treatment of
disorders of the perinatal period and reproductive
system of women and adolescent girls” (Ne 201110H,
state registration number 0111U006499. Term of
implementation 02.2011-12.2015).

Table 1

Distribution of adolescent girls in the survey groups by age (Mtm)

Survey groups n Average age, years p
Mtm p 14,93+0,37 <0,05
Group | (main) n=30 14,93+0,37 <0,05
Group Il (comparison) n=40 14,40+0,28 <0,001
Group Il (control) n=27 15,85+0,28

Note: p - probability, comparison with the control group.

Results of the study and their discussion

Girls with thyroid pathology were consulted
by a pediatric endocrinologist, with mandatory
ultrasonographic examination of the thyroid gland.
All girls had menstrual disorders in the form of
pubertal menorrhagia or hyperpolymenorrhea.

The average age of girls in both groups was
almost the same as shown in Table 1, compared to
the control. There was no significant difference
between the three groups in the average age category
(12 to 17 years) (p<0.05). The average age of onset
of menarche in group I (n=30) was 11.83+0.20 years,
in group II (n=40) 13.05+0.29 years (p<0.05), in
control group (n=27) 11.44+0.42 years.

Considering the above, the immunological studies
were based on the indicators of IL-1p and TNF-a to
study their concentration in the blood of adolescent
girls with pubertal menorrhagia.

The results of studying the concentration of IL-1
and TNF-a in the peripheral blood of adolescent girls
with pubertal menorrhagia (PM) are shown in Table 2.

The results of the study of the cytokine cascade
obtained and presented in Table 1 showed that upon
admission to inpatient treatment and examination the
blood concentration of IL-B was significantly higher
(by 60.61%) and a tendency to increase (4.09 times)
the concentration of TNF-a in peripheral blood was
formed in adolescent girls with pubertal menorrhagia.

Chernivtsi region and the city of Chernivtsi
belong to the iodine-deficient region and is an area of
endemic Bukovinian goiter. Therefore, a significant
number of residents suffer from thyroid pathology.
The deterioration of reproductive health among
adolescent girls is closely linked to the deterioration

of the environmental situation. Deficiency of vital
elements, such as iodine, creates unfavorable
conditions for the development of the reproductive
system, negatively affects the formation of
menstrual function and the ovarian-menstrual cycle
in particular. Iodine deficiency has a negative impact
on the reproductive system of not only adult women,
but also adolescent girls.

Therefore, we studied the concentration of certain
pro-inflammatory cytokines (IL-1f and TNF-a) in the
peripheral blood of 30 adolescent girls with pubertal
menorrhagia associated with thyroid pathology. The
results of studying the concentration of IL-1p and
TNF-a in the peripheral blood of adolescent girls
with pubertal menorrhagia associated with thyroid
pathology are shown in Table 3.

The results of clinical and laboratory examinations
obtained and presented in Table 2 upon admission to
inpatient examination and treatment of adolescent
girls with pubertal menorrhagia associated with
thyroid pathology showed that patients have a steady
tendency to reduce the concentration of IL-1fB by
6.96% and TNF-a - by 1.48 times.

To establish the influence of thyroid gland
pathology on the course of pubertal menorrhagia in
adolescent girls, a comparative study of cytokine
concentrations in the peripheral blood of adolescent
girls with pubertal menorrhagia and pubertal
menorrhagia combined with thyroid pathology was
conducted. The results of these comparisons are
shown in Table 4.

Analysis and synthesis of the results obtained
and presented in Table 3 showed that the pathology
of the thyroid gland contributes to the inhibition of
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immunocompetent cells production of IL-1p by 1.66
times, TNF-a - by 6.04 times.
Thus, the pathology of the thyroid gland leads to

a decrease in immunoregulatory function due to a
decrease in the concentration of some important pro-
inflammatory cytokines (IL-1p and TNF-a).

Table 2
Concentration of pro-inflammatory cytokines (IL-18 and TNF-a) in peripheral blood
of adolescent girls with pubertal menorrhagia (Mtm)
. Patients with pubertal Practically healthy
Cytokines menorrhagia (n=40) peers (n=27) P
Interleukin 1- B (pcg/ml) 0,530+0,08 0,330+0,07 >0,05
Tumor necrosis factor- 4,050+2,80 0,990+0,24 >0,05
alpha (pcg/ml)
Note: p - probability, comparison with the control group

Table 3

Concentration of IL-18 and TNF-a in peripheral blood of adolescent girls with pubertal menorrhagia
associated with thyroid pathology (Mtm)

Patients with pubertal .
X f Practically healthy
Cytokines me_norrhag!a associated adolescent girls, P
with thyroid pathology (n=27)
(n=30)
Interleukin 1- B (pcg/ml) 0,320+0,12 0,330+0,07 >0,05
Tumor necrosis factor-
alpha (pcg/ml) 0,670+0,23 0,990+0,24 >0,05

Note: p - probability, comparison with the control group.

The results of retrospective studies show that the
incidence of menstrual dysfunction with concomitant
thyroid pathology among 221 adolescent girls was
observed in 49 (22.17%) patients who were on
inpatient treatment. Among them, diffuse non-
toxic goiter of la degree in patients with pubertal
menorrhagia occurred eight times more often than

thyroiditis. Also, we found that diffuse non-toxic
goiter of Ia degree was observed in 32 (65.31%)
inpatients, diffuse non-toxic goiter of Ib degree was
observed in nine patients (18.37%), and diffuse non-
toxic goiter of I degree was observed in four (8.16%)
inpatients who were treated for pubertal menorrhagia
at the Chernivtsi Regional Perinatal Center.

Table 4

Comparative characteristics of pro-inflammatory cytokines in the peripheral blood of adolescent
girls with pubertal menorrhagia and pubertal menorrhagia associated with thyroid pathology, (Mtm)

Patients with pubertal . .
X f Patients with pubertal
Cytokines me_norrhag!a associated menorrhagia P
with thyroid pathology (n=40)
(n=30)
Interleukin 1- B (pcg/ml) 0,320+0,09 0,530+0,08 >0,05
Tumor necrosis factor-
alpha (pcg/ml) 0,670+0,15 4,05+2,80 >0,05

Note: p - probability, comparison with the control group.

During the study of the mechanism of development
of pubertal uterine bleeding, various pathogenetic
theories of development have been put forward.
In addition to the classical ‘hormonal’ concept
of menstrual bleeding, there is an ‘inflammatory’
hypothesis, which is based on certain changes in the
endometrium in the phase of late secretion: tissue
edema, leukocyte migration and the presence of
decidual cells that have signs of tissue fibroblasts.
There is also a concept according to which uterine
bleeding is an active process that is under the control
of matrix metalloproteinases and depends on their
activity. The decrease of progesterone concentration
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in the late secretory phase is the key point that
changes the balance in the ratio of metalloproteinase
inhibitors and matrix metalloproteinases (MMPs)
towards the latter. These proteolytic enzymes
(MMP-1, MMP-3, MMP-9) destroy the extracellular
matrix and contribute to the rejection of the upper
two-thirds of the endometrium. Indirectly, pro-
inflammatory cytokines (interleukins types 1 and 8,
tumor necrosis factor - alpha) are involved in this
process, affecting the processes of angiogenesis,
endometrial remodeling and leukocyte involvement,
which also produce MMPs [10,11]. The occurrence of
pubertal menorrhagia is determined not only by the
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level of sex steroid hormones, but also by the local
production of other biologically active molecules:
prostaglandins, cytokines, growth factors.

Aswecansee, the theories of pubertal menorrhagia
development are diverse, which requires further
study of the immunological features of individual
pro-inflammatory cytokines in girls with menstrual
irregularities in thyroid pathology before and after
treatment.

The data obtained indicate that the pathology
of the thyroid gland promotes immunosuppression
and suppresses the activity of the hypothalamic-
pituitary-ovarian system, namely, leads to a decrease in
immunoregulatory function by reducing some of the most
important proinflammatory cytokines (IL-1f and TNF-a).
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and suppresses the activity of the hypothalamic-
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Prospects for further research
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the place and role of cytokines in the development
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POJIb TPO3ANNAJIBHUX HUTOKIHIB IHTEPJII}I?'IKIHA 1-B TA PAKTOPA HEKPO3Y NYXJIUH-A
B JIATHOCTHULI NYBEPTATHUX MEHOPATIHN HA TJI MATOJIOTII ITUTONMOAIBHOI 3AJI0O3H1

10.B. lucap, 0.A. Anopieuv, A.B. Anopieyp , A.B. Cemenax

BykoBuHcbKHil Jep:kaBHUIT MeIMYHHIl YHiBepcHTeT
(m.YepHniBui, Ykpaina)

Pesiome

Beryn. ¥V nmy6eprarHuii mepion penpogyKTHBHA CHCTEMA € YPa3lIHBOIO 10 BIUIUBY OyIb-SIKHX HECHPUSTINBHX YMHHHUKIB, IO IPH-
3BOJATH J0 MOPYIICHHS i (yHKIIOHAJIBHOTO CTaHy Ta 0 PO3JIaJiB MEHCTpyalabHOI QyHKIIl 30kpeMa. J[o YMCICHHUX YMHHHKIB, IO
HPOBOKYIOTh ITOPYIIEHHS] CTAHOBJICHHSI MEHCTPYyabHOI (DYHKIIT, BAPTO BiJHECTHU MATOJIOTIIO IUTONOAIOHOT 3a7I031.

[luTokinm, sIK BiZoMo, OepyTh ydacTb y BCIX acIeKTaX BPOPKEHOro i HaOyTOro iMyHITETY, BKIIIOUAIOUH aKTHBAIIIO POCTy i aude-
peHIianio iIMyHOKOMIIETeHTHUX KIIITHH, 3aMaJeHHs 1 BIZHOBICHHS (QyHKIIi BpaxkeHOTo opraHy. LlnTokiHaM BiacTuBa 1is, IO MOJIATAE
y 3anobiraHHi B3aeMoii KJIITHH IMyHHOI, KpOBOTBOPHOT, €HJIOKPUHHOI Ta HEPBOBOI CUCTEMH. YMOBHO BUAUISIOTH IIUTOKIHHU TIEPIIOTO
MOKOJIHHS, SIKI TPORAYKYIOTHCS KIITHHAMH HECIeH(pITHOTo MpOTH iH(EeKIiHHOTo 3axucTy. OCHOBHUMH NPO3aNalbHIMH UTOKIHAMY €
UI-1B, UI-2, U1-6, inTepdeporn, @HII-a ta iHmi. OcHOBHUM (akTOpoM 3amaibHUX peakiiil € 6ararodynkionansanit 1JI-1B. dakrop
Hekpo3y myxiuH-anbda (OHII-0) mpo3ananbHuil MUTOKIH, € OXHUM i3 LEHTPAIbHUX PEryJIaTopiB (GakTopiB i MeXaHi3MiB BPOKEHOT
pe3ucTeHTHocTi. Bin nposBise 6arato 6ioreHHNX e(eKTiB, 3HAYHA YACTHHA 3 SKUX aHanoriuna jii [JI-1p.

BpaxoByroun nepepaxoBaHe BHIIE B OCHOBY IMYHOJIOTiYHUX JOCTiKeHb B3ATO came 1JI-1 ta ®HII-o 11 BUBYEHHS X KOHLIEHTpa-
i1 y KpOBi AiBYAT-IiUTITKIB, XBOPUX Ha MyOepTaTHi MeHOparii.

Merta pocaipxenns. OniHKa TUTOKIHOBOTO CTAaTyCy y AiBYar MyOepTaTHOTO BiKy HA TJIi CyIyTHBOI ATOJIOTi] IUTONOAIOHOT 3a1I03H.

Marepiaa Ta metoau. O6ctexxeno 70 AiBUAT-TIUTITKIB, XBOPUX Ha MyOepTaTHI MEHOpArii, sAKi JIIKyBalIuCh y T1HEKOJIOTI4YHOMY BijI-
ninenni YepHiBenbkoro o61acHOro nepuHaTaibHOro neHTpy. JiBuara Oymu poznoineni Ha asi rpynu: [ (ocHoBHa) — 30 miBuar-miuniTKiB
3 liarHO30M ITyOepTaTHi MeHoparii Ha TJIi CyImyTHBOI maronorii muronoxioHoi 3ano3n, 11 rpyna (nopisusanus) — 40 xiBYaT-MiUTITKIB 3
niarHo3zoMm my6eptartHi MeHoparii. KoHTponbHa rpymna — 25 npakTH4HO 300pOBHX AiBYAT-IUTITKIB. [Ipo3amanbHi HUTOKIHM, a caMe 1H-
tepueiikina 1-6eta (IJI-1P) ta daktop Hekposy myxnuH-anbda (GHII-o) BUBYAIM OfMH pa3, MiCIs BKIOUYCHHS MAIi€HTIB Y 0 CHTiHKeH-
HSI, IIUIIXOM METO/IOM IMyHO()EPMEHTHOTO aHali3y, 0 OCHOBAHWN Ha TBEPHO(A3HOMY «CEHJBIU»-BapiaHTi 3 3aCTOCYBAaHHSIM MOHO- i
nomiknoHanbHUX aHTUTLN 10 LJI 1-f Ta ®HII-a. [Ipobipku 3 cupoBaTkamMu 3aKpHBaIN KPHUIIKaMH 30epirand B MOPO3WIBHINA Kamepi /10
NPOBECHHS aHami3y mpu temmeparypi -20 °C.

CraructuuHy 0OpOOKy Marepiaiy MpOBOMMIN 3a Hornomorow komrgrorepHoi nporpamu «STATISTICA» ta «Microsoft Exel»
Windows, kommanii StatSoft® Inc.

Jlu3aiiH DOCTIKeHHs Ta BCi METOAUKH, SKi OyJM HaMH BHKOPHCTaHI B JaHOMY IOCHIDKCHHI, PO3MIIAHYTI Ta CXBaJCHI KOMICI€0 3
GiloeTHky 3akiany BUIIOI OcBiTH «ByKOBHHCHKHI nepxaBHUI MeanuHui yHiBepcuTeT» (mportokon Nel, Bix 24.01.2011). HAP «IIpo-
(himakTHKa, AIaTHOCTHKA Ta JIKyBaHHS MMOPYIIEHb MEPHHATATIBHOTO MEePiony 1 penpoayKTHBHOI CHCTEMH KIHOK Ta JiBYAT IiJTiTKOBOTO
BiKy» (neprxaBHHH peectpauiitanii Homep 0111U006499. Tepmin Bukonanns 02.2011-12.2015 pp.

PesyasTaTn nocaimkenns. Onep:xani pe3ynbTaTH BUBYCHHS IIUTOKIHOBOTO KacKa Iy MOKa3aiy, 0 PH IOCTYINICHH] Ha CTaIlioHap-
He JIIKyBaHHS Ta 00CTEKEHHS y KPOBi AiBUaT-MIUTITKIB, XBOPHX Ha MyOepTaTHi MeHoparii 6e3 cymyTHboi maronorii cyTTeBo (Ha 60,61%)
3pocrae koHueHrpauis [JI- B i popmyeTbest Tennenis 1o 3poctanns (y 4,09 pasa) konunentpanii ®HII-a y nepudepuunii xposi 00-
CTeXeHUX narieHTok. [IpoTe, oxep:kani pe3ynbraTi KIiHIYHO-1a00paTOPHUX 00CTEkEHb IIPU MOCTYIUICHHI Ha CTAI[lOHapHEe 00CTEKEHHS
Ta JIKyBaHHS IiBUaT-MiATITKIB, XBOPUX Ha MyOepTaTHI MEHOparii, acoliifoBaHy 3 MaTOJOTIEI0 MHUTOMOAIOHOI 321031 TTOKA3aJH, 10 Y
MarieHToK GOopMyeThCs CTiliKa TEHACHIIS 10 3HMWKeHHs KoHneHTpanii IJI-1p Ha 6,96 % ta ®HII-0 — B 1,48 pa3a. BcranosneHo, naro-
JIOTisl MUTONOAIOHOT 31031 CIIpHUsie IHI10yBaHHIO MPOAYKIIT iMyHOKOMIIeTeTHUMH KiituHaMu 1JI-1B B 1,66 pa3za, ®HII-a —y 6,04 pasa.

BucnoBok. [Taromnoris muronoaiOHOT 321031 TPU3BOIUTE JI0 3HIKEHHS IMyHOPETYIATOpHOT QyHKIIT 4epe3 3HIKEHHS KOHIICHTpaIlii
OKpEeMHX BXIMBIIINX Ipo3anansHux uuTokinis (1J1-13 Ta ®HII-a).

Ku1r04oBi cj10Ba: nisuara myGeprarnoro Biky,lpo3anajibHi HMTOKIHHM, IUTONONIOHA 321032, MyGepTaTHa MEHOparis.

36



PE3YNbTATU ANCEPTALINHUX TA HAYKOBO-AOCHIAHWUX POBIT / RESULTS THESIS AND SCIENTIFIC - RESEARCH

Contact Information:

Yuliia Tsysar - PhD, Associate Professor of the Department of
Obstetrics and Gynecology of Bukovynian State Medical University
(Chernivtsi, Ukraine).

e-mail: tsysar.yulia@bsmu.edu.ua

ORCID ID: https://orcid.org/0000-0003-1940-6695

Researcher ID: https://publons.com/researcher/5249742//

Scopus Author ID: 57221688098

Oksana Andriiets - Doctor of Medical Sciences, Professor of
the Department of Obstetrics and Gynecology, acting rector of
Bukovinian State Medical University (Chernivtsi, Ukraine).

e-mail: oandriiets@bsmu.edu.ua

ORCID ID: https://orcid.org/0000-0001-9103-8546

Researcher ID: AAP-9746-2021

Scopus Author ID: 5722179759

Anatolii Andriiets - PhD, Associate Professor of the Department of
Obstetrics and Gynecology of Bukovynian State Medical University
(Chernivtsi, Ukraine).

e-mail: oandriiets@bsmu.edu.ua

ORCID ID: https://orcid.org/0000-0002-0717-1529

Alina Semenyak - PhD, Associate Professor of the Department of
Obstetrics and Gynecology of Bukovynian State Medical University
(Chernivtsi, Ukraine).

e-mail: semenyak,alina@bsmu.edu.ua

ORCID ID: https://orcid.org/0000-0002-3748-0023

KoHTakTHa iHchopmauisi:

Lucap lOnis BacuniBHa — k.meq.H., OOUEHT kadeapw akyluep-
cTBa Ta riHekonorii ByKOBUHCHKOro Aep»KaBHOro MeAUYHOrO YHiBep-
cuteTy (M. YepHiBui, YkpaiHa).

e-mail: tsysar.yulia@bsmu.edu.ua

ORCID ID: https://orcid.org/0000-0003-1940-6695

Researcher ID: https://publons.com/researcher/5249742//
Scopus Author ID: 57221688098

AHnppieub OkcaHa AHaTtoniiBHa — A.mef.H., npocecop kadenpu
akylwepcTBa Ta riHekonorii, B.0. pekTopa bykoBMHCbKOro Aepxas-
HOro MeauyHoro yHisepcutety ( M. YepHiBui, YkpaiHa).

e-mail: oandriiets@bsmu.edu.ua

ORCID ID: https://orcid.org/0000-0001-9103-8546

Researcher ID: AAP-9746-2021

Scopus Author ID: 5722179759

Anppieub AHaToniv BonogumupoBuy - K.Med.H., AOLEHT kade-
ApW akywepcTBa Ta riHekonorii ByKOBUHCBKOroO AepaBHOro me-
[OWYHOro yHiBepcuTeTy (M. YepHiBui, YkpaiHa).

e-mail: oandriilets@bsmu.edu.ua

ORCID ID: https://orcid.org/0000-0002-0717-1529

CemeHsik AniHa BikTopiBHa - k.Meq.H., 4OUEHT kadeapu akyLuep-
cTBa Ta riHekonorii ByKOBUHCBKOro AepxaBHOro MEAUYHOTO YHiBEp-
cutety (M. YepHiBui, YkpaiHa).

e-mail: semenyak,alina@bsmu.edu.ua

ORCID ID: https://orcid.org/0000-0002-3748-0023

Haginwno pgo pepakuii 13.08.2022 p.
Mianncano go apyky 21.11.2022 p.

37



