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Summary

Melatonin is an important hormone for normal pregnancy development, but the influence of serotonin remains poorly
understood. Low melatonin production can lead to spontaneous abortion by stimulating progesterone secretion and inhibiting
prostaglandin synthesis. Melatonin has an effect on the induction and blocking of apoptosis of the villous cytotrophoblast and
promotes the development of the syncytiotrophoblast. Analysis of the frequency of positive pregnancy showed a significant impact
on the course of pregnancy and childbirth, compliance with sleep and rest also contribute to a positive effect, but there is no
general concept, which makes the subject relevant.

The aim of the study. To evaluate the functional state of the pineal gland, in particular, the amount of melatonin and serotonin
in the blood of pregnant women at 10-12 weeks of gestation with a threat of abortion, which was manifested by bloody discharge
or formation of retrochorionic hematoma, and the consequences of pregnancy.

Materials and methods. Two groups were formed. I main group —40 pregnant women with a threat of abortion and formation
of retrochorionic hematoma, Il control group — 44 healthy pregnant women. Obstetric examination, enzyme-linked immunosorbent
assay for determination of melatonin, serotonin, chorionic gonadotropin, and ultrasound were performed.

Informed consent of pregnant women was obtained with adequate explanation of the purpose, objectives, methods and scope
of laboratory and instrumental research methods.

The study protocol was approved by the Commission on Biomedical Ethics of the Bukovinian State Medical University, 2015
(minutes of the Commission meeting No 2 from the 19.10.2023 year). The study was conducted in accordance with the basic
provisions of GCP (1996), the Convention of the Council of Europe on Human Rights and Biomedicine (April 4, 1997), the
Declaration of Helsinki of the World Medical Association for the Ethical Principles of Scientific Medical Research Involving
Human Subjects (1964-2008), the Order of the Ministry of Health of Ukraine 690 of September 23, 2009 (as amended by the
Order of the Ministry of Health of Ukraine 523 of July 12, 2012).

Statistical analysis was performed using generally accepted methods of variance statistics. Reliability was assessed by
Student s t-test. Differences were considered significant if the significance level was p<0.05. We also performed correlation
analysis in Microsoft Excel, using the method of squares (Pearson’s method) to determine the correlation coefficient.

The work is a fragment of the research work of the Department of Obstetrics and Gynecology, 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 girlsy (No. 201110H, state registration number 0111U006499. The term of implementation is
02.2011-12.2015).

Results of the study.

According to the obtained results, retrochorionic hematoma up to 1 cm is detected three times more often than over 1 cm, while
the level of melatonin is not significantly lower, but with retrochorionic hematoma over 1 cm a significant decrease is observed
in cases of further normal pregnancy and childbirth. With further complications of pregnancy in retrochoroidal hematoma up
to 1 cm, there is a significant significant decrease in melatonin (p < 0.001), in contrast to retrochoroidal hematoma over 1 cm,
where no significant difference was found in the complicated course of pregnancy (p > 0.05).

Serotonin levels were elevated in all subgroups regardless of hematoma size and subsequent pregnancy outcome.

Conclusions. In case of threatened abortion in the first trimester with formation of retrochorionic hematoma, the risk of
complicated pregnancy remains in 60.87 % of cases. Determination of pineal hormones revealed a significant increase in
serotonin with a simultaneous significant decrease in melatonin, while maintaining a positive relationship between the hormones,
indicating a disruption of melatonin synthesis in the central nervous system. This is confirmed by the normal level of chorionic
gonadotropin and the preservation of embryonic viability. Since the disruption of hormone formation in the pineal gland has
been established, adherence to the recommendations for adequate rest may positively affect the further outcome of pregnancy
and childbirth.
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It is believed that the cells of the pineal gland secrete
ST during the day and begin to synthesize MT in the dark,
while information about the level of external illumination
is transmitted from the retina to the pineal gland via
sympathetic fibers, which is important for the normal
functioning of the gland.

Introduction

The pineal gland (epiphysis) belongs to the midbrain
and functions as an endocrine gland whose main functions
are to regulate circadian (daily) biological rhythms,
normalize immune responses, endocrine connections,
metabolism, neutralize the effects of stress hormones, and

adapt the body to changing light conditions that determine
its activity. The main hormones of the pineal gland (PG)
are melatonin (MT) and serotonin (ST).
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MT, also known as 5-methoxy-N-acetyltryptamine, is
a neuroendocrine hormone produced mainly in the pineal
gland that is regulated by light levels and follows a circadian
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rhythm [1, 2]. It is an endogenously produced indolamine
containing two functional groups: a 5-methoxy group and
an N-acetyl side chain, which determine its specificity and
amphiphilicity. MT biosynthesis starts with its precursor
tryptophan and consists of four enzymatic steps. In the
biosynthesis of MT, serotonin N-acetyltransferase is the
rate-limiting enzyme and ST is an important intermediate
[3, 4, 5]. The half-life of MT in the circulation is usually
short, ranging from 30 to 60 minutes [6]. It has amphiphilic
properties that allow MT to easily diffuse and cross
all membranes. Approximately 70 % of MT binds to
albumin, and the remaining 30 % diffuses into surrounding
tissues after release into the bloodstream [7]. Due to its
multiple actions, MT acts as a circadian regulator, natural
antioxidant, anti-inflammatory and anti-neoplastic agent,
among many other functions [8, 9]. Regarding the anti-
inflammatory and circadian regulatory functions, a study
by Hobson et al. 2018 shows a correlation between the
circadian clock and the immune system. It is emphasized
that MT is powerful in terms of circadian regulation of
lymphocyte proliferation, enhancing phagocytosis and
stimulating cytokine production, which is essential for the
normal development of pregnancy. Thus, in the context
of obstetrics and fetal growth, MT is important for the
prevention of preterm labor, gestational diabetes, and pre-
eclampsia [10, 11. 12].

The majority of endogenous MT production occurs
in the pineal gland, which is regulated by light levels.
However, studies by McCarthy R, 2019 using human
placenta and ovarian tissue report melatonin-synthesizing
enzymes capable of converting ST to MT. Such non-
pineal sources are not regulated by light and therefore do
not show circadian fluctuations. However, no systematic
evaluation of the metabolism of endogenous circulating
MT during the course of pregnancy and identification of
the placenta as a source of MT during pregnancy has been
reported [26].

Low production of MT in the pineal gland may lead to
spontaneous abortion in cases where uterine abnormalities
and/or chromosomal abnormalities have been excluded.
Recurrent pregnancy loss is thought to be associated
with oxidative damage and immunologic imbalance;
in this context, MT acts as a direct potent free radical
scavenger with immunomodulatory effects. In addition,
MT stimulates progesterone secretion and inhibits the
synthesis of prostaglandins, which are potent inducers of
miscarriage and preterm labor [13, 14, 15].

MT has an effect on inducing and blocking apoptosis
of the villous cytotrophoblast, promotes the development
of syncytiotrophoblast through paracrine, autocrine and/
or intracrine action of MT1 and MT2 receptors in the
placenta [16, 17, 18], which are used by the placenta to
maintain the balance between villous cytotrophoblast and
syncytiotrophoblast. This is how the placenta develops
normally. The fusion of villous cytotrophoblasts forms
a syncytiotrophoblast through a regulated MT process [19].

In addition, placental MT interacts with MT1 and
MT2 receptors and reactive oxygen species to reduce
oxidative damage to the placenta. Because MT protects the
placenta from antioxidant effects, it has been recognized
as a regulator of placental homeostasis [20]. In the first

trimester of pregnancy, the MT1 receptor is more important
in promoting synchronization of the villous cytotrophoblast
by protecting trophoblastic cells from oxidative damage
and promoting apoptosis in altered cells [21].

The involvement of ST in pregnancy is not
well understood. ST is a phylogenetically ancient
neurotransmitter that is widely distributed in key brain
regions and influences emotional state, impulsivity,
learning and memory, attention, sleep, aggression,
and neurovegetative control [22]. It is also found in
enterochromaffin cells of the intestine —apodocytes, a set of
which is a special endocrine organ belonging to the APUD
(Amine Precursor Uptake and Decarboxylation) system,
blood platelets, mast cells of connective tissue, bronchial
epithelium, ovaries, thyroid cells, which also belong to
the APUD system [23]. It is believed that the threat of
miscarriage increases the number of ST, which may lead
to the induction of habitual abortions [24].

The evidence base for the effectiveness of MT and
ST is currently being formed, however, an analysis of
the frequency of positive pregnancy in patients showed
a significant impact on the course of pregnancy and
childbirth, the presence of complications in the case of
synthesis disorders [25, 26]. Compliance with sleep and
rest regimens also contributes to a positive effect.

The aim of this study was to assess the functional
state of the gonads, in particular the amount of MT and ST
in the blood of pregnant women at 10-12 weeks’ gestation
with threatened abortion, manifested by bloody discharge
or formation of retrochorionic hematoma (RCH), and the
outcome of pregnancy.

Materials and methods. To achieve this goal, we
formed two groups: I Main Group (MG) — 40 pregnant
women with signs of threatened abortion, especially the
presence of bloody discharge or RHG, II Control Group
(CG) — 44 pregnant women without complications in the
first trimester of pregnancy. As known from the studies of
De Almeida Chuffa et al. 2019, the main functions of MT,
such as decidualization and implantation, are important,
which makes this period crucial for the normal develop-
ment of pregnancy, so the results can be used to predict the
further course of pregnancy and birth outcomes [7]. The
two groups are representative in terms of age, lifestyle, and
obstetric and gynecologic history.

In the course of the study, we used a general clinical
examination (clarification of complaints, anamnesis,
general somatic medical examination), obstetric
examination, special research methods to determine the
number of MT, ST, ultrasound to determine the condition
of the fetus, the size of the RCH. Chorionic gonadotropin
(hCG) measurement to determine the functional state of
the chorion.

Preparation of patients to determine the amount of MT,
ST, hCG according to the general rules. Time of sampling:
8.00-9.00 a.m., material: blood serum.

Melatonin and serotonin ELISA kits are designed for
determination of MT and ST levels in blood of pregnant
women. The principle of analysis is based on enzyme-
linked immunosorbent assay.
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Determination of free beta-hCG is part of prenatal
screening in the first trimester at 10-12 weeks of gestation,
calculated by PRISCA or ASTRAIA programs. It is
used for early confirmation of pregnancy and dynamic
monitoring of its course, assessment of the risk of fetal
anomalies and complicated pregnancy.

Considering that the determination of hCG, MT and ST
in CG was performed at 10-12 weeks of pregnancy during
the first prenatal screening, the results of the study were
compared for data reliability with similar indicators of 23
pregnant women in MG who presented with complaints at
10-12 weeks of pregnancy.

Statistical analysis was performed using generally
accepted methods of variance statistics. Reliability was
assessed using Student’s t-test. Differences were considered
significant at a significance level of p<0.05. Correlation
analysis was also performed in Microsoft Excel, using the
method of squares (Pearson’s method) to determine the
correlation coefficient.

Informed consent of pregnant women was obtained
with adequate explanation of the purpose, objectives,
methods and scope of laboratory and instrumental research
methods.

The study protocol was approved by the Commission
on Biomedical Ethics of the Bukovinian State Medical
University, 2015 (minutes of the Commission meeting No
2 from the 19.10.2023 year). The study was conducted in
accordance with the basic provisions of GCP (1996), the
Convention of the Council of Europe on Human Rights
and Biomedicine (April 4, 1997), the Declaration of

Helsinki of the World Medical Association for the Ethical
Principles of Scientific Medical Research Involving Human
Subjects (1964-2008), the Order of the Ministry of Health
of Ukraine 690 of September 23, 2009 (as amended by
the Order of the Ministry of Health of Ukraine 523 of July
12, 2012).The work is a fragment of the research work
«Prevention, diagnostics and treatment of perinatal and
reproductive disorders of women and adolescent girls»
(No. 201110H, state registration number 0111U006499).

Results of the study and their discussion. De-
termination of MT, ST was performed in pregnant from
MG and CG. To determine the functional state of chorion,
hCG was evaluated.

According to the studies of Ejaz, 2020 [9], placental
synthesis of MT was established, so it is obvious that in
case of impaired blood supply to the chorion, the level
of hormones formed in it should decrease. However,
the results obtained were somewhat different, indicating
the possibility of compensatory extraplacental synthesis
of MT.

The results of pregnancy and childbirth in both groups
are not encouraging: we considered the CG as a group of
healthy pregnant women whose first trimester of pregnancy
was uneventful, but the results of further pregnancy and
childbirth did not differ significantly between groups.
In this regard, we formed subgroups according to the
subsequent normal course of pregnancy and childbirth and
the complicated course of pregnancy and childbirth. The
complications are shown in Table 1.

Table 1
The results of pregnancy and childbirth
Main Group (n=23) Control Group (n=44)
Normal delivery 9 (39,13 %) 21 (47,72 %)
Premature rupture of the membranes 3 (13,04 %) 4 (9,09 %)
Abnormalities of labor activity 2 (8,7 %) 7 (15,91 %)
Polyhydramnios 1 (4,35 %) 1 (2,27 %)
Preterm labor 1 (4,35 %) 3 (6,82 %)
Premature detachment of the normal 1(4.35 %) . 2 (4,55 %) .
placenta ’ (MT level was significantly reduced in one case)
Placental dysfunction 3 (13,04 %) -
Fetal growth retardation syndrome 1 (4,35 %) -
Childbirth Distress 1 (4,35 %) 4 (9,09 %)
Gestosis 1 (4,35 %) 1(2,27 %)

From the results obtained, it can be concluded that
there is a slight difference in the number of complications
between the two groups, except for placental dysfunction
and fetal growth retardation syndrome, which were found
only in MG, and gestosis, which was found twice as often
in MG. However, obstructed labor and abnormal uterine
activity were twice as common in CG. Thus, complications
related to placental function were observed in MG,
confirming the results of our study on the effect of MT on
chorionic and placental development.

Pregnancy and delivery were completed by cesarean
section in 12 cases of CG (27.3 %), half of which were
emergency cesarean sections (50 %). The situation is similar
in MG: 12 cases of cesarean section (30 %), but one case of
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emergency cesarean section (8.3 %). The main indications
for cesarean section in both groups were uterine scarring,
abnormal uterine contractions that could not be corrected
by medication, and breech presentation. In both groups,
cesarean section was performed with premature abruption of
the normally positioned placenta. There were no significant
differences in the number or outcome of operative deliveries.

As a result of the study, it was found that the level
of MT and ST depends on the size of the RCH, so we
calculated the PG hormones depending on the size of the
RCH-up to 1 cm and more than 1 cm (Table 2).

To determine the reliability of the indicators, the results
were compared with the CG, where pregnancy and delivery
were normal.
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According to the results obtained, the presence of RCH
up to 1 cm was found to be three times more frequent, while
the level of MT was not significantly lower compared to CG
(p>0.05), but in the case of RCH over 1 cm and dangerous
for the embryo, a significant decrease was observed in the

case of further normal pregnancy and delivery. With further
pregnancy complications, a significant decrease in MT was
observed for RCH up to 1 cm (p < 0.001), in contrast to
RCH over 1 cm, where no significant difference was found
for complicated pregnancies (p > 0.05).

Table 2

Comparative characteristics of melatonin (pg/ml) and serotonin (ng/ml) in the main and control groups with
different sizes of retrochorionic hematoma in normal and complicated pregnancy and delivery

CG (n=44: -21 with
normal course, —23 with
complicated course)

MG RCHupto1cm
(n=17: -6 with normal course, — 11
with complicated course )

MG RCH over 1 cm
(n=6: -3 with normal course, -3 with
complicated course)

—654+138,57*

Melatonin -124,9 +15,84 -82,99+27,52 -86,35+7,55*
-123,7 +14,29 —68,7+7,1* -101,6 £33,32
. -354,48+61,57 -537,13+168,76 -783,89+160,93**
Serotonin

—690,03+£105,2**

—622,17+£147,65*

Note™ *p < 0,058 **p < 0,001

In his study, McCarthy, 2019, argues that just as placental
MT can cross into maternal blood, maternal plasma MT can
cross into the placenta unchanged. In the placenta, MT is
thought to protect the mononuclear villous cytotrophoblasts
from apoptosis, allowing them to continuously regenerate
and fuse with the syncytiotrophoblast layer, keeping it
healthy. This layer is in direct contact with the mother’s
blood and ensures the exchange of gases, nutrients and
wastes. One possible explanation for the initial decrease in
serum melatonin levels in the first trimester is that placental
mitochondria and polymorphonuclear leukocytes generate
large amounts of superoxide free radicals, which may lead
to a temporary decrease in maternal serum melatonin levels
to protect developing tissues from oxidative stress [22].
The results of our study partially confirmed the data of

the study —in MG with RCH up to 1 cm with subsequent
complicated pregnancy and delivery, the level of MT is
significantly reduced, so the next task of our study was to
determine ST, which is an intermediate hormone for the
synthesis of MT.

The amount of ST, in contrast to melatonin, is increased
in all subgroups, despite the fact that ST is an intermediate
hormone in the synthesis of MT, so we determined the
correlation in the subgroups. An almost twofold increase
in ST in MG compared to CG, where pregnancy and labor
were uncomplicated, was observed both at RCH over 1
cm and at RCH less than 1 cm. An increase in ST was
also observed in CG where pregnancy and labor were
complicated. The results of the correlation analysis are
presented in Table 3.

Table 3

Results of correlation analysis of melatonin (pg/ml) and serotonin (ng/ml) in the main and control groups with
different sizes of retrochorionic hematoma in normal and complicated pregnancy and delivery

CG MG RCHupto 1cm MG RCH over 1 cm
With normal course of pregnancy R =-0,14 R =-0,05 R =0,97
With complicated course of pregnancy R =0,39 R=-0,3 R =0,77

Positive correlations were found in CG with complicated
course of second half of pregnancy, delivery and strong
positive correlations in case of RCH over 1 cm, regardless
of further course of pregnancy. Therefore, we can conclude
that MT synthesis in the CNS is impaired. Our opinion is
confirmed by the results of hCG, which in pregnant women
from MG was 53.63 +2.56 ng/ml and in CG—45.85+3.71
ng/ml. Thus, no significant difference was found (p=0.05)
despite the presence of RCH. Also, no significant difference
was found in the subsequent normal and complicated course
of pregnancy.

Normal hCG levels may be evidence of chorionic
function and pregnancy maintenance despite a significant
decrease in MT. A significant increase in the level
of ST and an insufficient level of MT may indicate
a disturbance in the synthesis of MT of central genesis,
while an increase in MT at an RCH over 1 cm may be

due to an increase in synthesis in the CNS as a stress
response to compensate and normalize the fetal state
in extreme conditions of blood supply disruption for
further pregnancy development. The results obtained
are important for the development of recommendations
for the observance of sleep and rest regimens for the full
formation of MT in the CNS.

Conclusions.

1. In the case of threatened abortion in the first
trimester with the formation of retrochorionic hematoma,
the risk of complicated pregnancy remains in 60.87 % of
cases.

2. Determination of pineal hormones revealed
a significant increase in serotonin with a simultaneous
significant decrease in melatonin with a positive
relationship between the hormones, indicating a disorder
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of melatonin synthesis in the central nervous system. This
is confirmed by the normal level of chorionic gonadotropin
and the preservation of embryonic viability.

Prospects for further research. Translating re-
search into practice.
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3. Since the formation of hormones in the pineal
gland has been found to be impaired, adherence to the
recommendations for adequate rest can positively influence
the subsequent outcome of pregnancy and childbirth.
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®YHKIIOHAJIBHUMA CTAH IIAIIKOBUIHOI'O TUIA Y )KIHOK 13 3AI'PO3JIMBUM ABOPTOM
B NEPIIOMY TPUMECTPI - IOJAJBIII NEPCIIEKTUBU BAI'ITHOCTI

A. B. Ilywikawy

BykoBHHCHKHIi Aep:kaBHMIT MeIUYHUIT YHiBepcUTeT
(M. YepHiBui, Ykpaina)

Pesiome.

MenaToHiH € BOXJIMBUM FOPMOHOM, SIKUil 3a0e31edye HOpMaJIbHUH PO3BUTOK BAariTHOCTI, O/HAK BILIMB CEPOTOHIHY HPH IIbOMY
3aJIMIIAETHCS HEJOCTAaTHHO BUBUCHUM. HU3bKa NPOIyKIlisl MEJIaTOHIHY MOXKE CIIPHYMHUTH PO3BUTOK CIIOHTAHHOTO abOPTY, TakK sK BiH
CTHMYITFOE CEKPEIIif0 MPOreCTEPOHY Ta MPHUTHIYY€E CHHTE3 MPOCTATIAHANHIB. MeIaToHIH Ma€e BIUTHB Ha IHIYKILFO Ta OJIOKYBaHHS alonTo3y
BOPCHUHYACTOrO UTOTpododIacTa, Cripusie pO3BUTKY CHHIUTIOTPO(oOIacTy. AHaIII3 YaCTOTH O3UTUBHOTO Mepediry BariTHOCTI MOKa3aB
CYTT€BE 3HAUCHHsI BIUIMBY Ha repedir BariTHOCTI Ta IOJIOTIB, JOTPUMAaHHS PeXKUMY CHY Ta BiJIIIOYNHKY TAKOX CIPHSIOTH TO3UTHBHOMY
e(eKTy, IpoTe 3arajbHOT KOHIIEMIIi, He ICHY€, [0 POOUTH TEMY aKTyallbHOIO.

Merta nocuimkennst. OuiHUTH QyHKI[IOHATEHUN CTaH IIUIIKOBUIHOTO TiJIa, 30KpeMa KUTBbKICTh MEJIaTOHIHY Ta CEPOTOHIHY Y KPOBi
BariTHUX y TepMiHi 10-12 THXHIB BariTHOCTI i3 3arp03010 NepepHBaHHs BariTHOCTI, sIKa MPOSIBISLIACS KPOB’ IHUCTHMH BH/IUICHHSIMH Y1
(hopMyBaHHSIM PETPOXOPiaIbHOT TEMATOMH Ta HACIIAKH BariTHOCTI.

Marepiaan Ta metoan. ChopmoBano 11Bi rpynu: I ocHoBHa — 40 BariTHUX 3 3arpo3010 MepeprBaHHs BariTHOCTI Ta GOPMyBaHHIM
perpoxopiansHoi rematomy, 11 koHTponbHa — 44 310poBHX BariTHHX. [IpoBeneHO akyIIepchKe TOCTIPKEHHS, IMyHO(pEepMeHTHE [UIst
BH3HAYCHHS MEJIATOHIHY, CEPOTOHIHY, XOPIOHIYHOTO roHa0TpoIiHy, Y3/I.

[NepenbadeHo iHpoOpMaIiiiHy 3roly BariTHUX IPH BiJIIOBIJHOMY pO3’sICHEHHI METH, 3aBJIaHb, METO/IIB Ta 00CATY J1a00paTOpPHUX Ta
IHCTPYMEHTAJIBHUX METOMIB JOCII/PKSHHSL.

Iporokon gocmikeHHs cxBaizeHo Komicielo 3 muTanb 6ioMequaHOT €THKH ByKOBHHCBHKOTO A€PKaBHOTO MEIMYHOTO YHIBEPCUTETY,
2015 (mportoko: 3acimansst komicii Ne 2 Bix 19.10.2023 poky).

JlocmikeHHs! BUKOHYBAIUCS 13 10TpUMaHHsIM ocHOBHUX nonoxeHb GCP (1996 pik), Konsenmii Pagu €Bponu npo mpasa JIIoauHu
Ta GiomenunuHy (Bin 4 kBiTH 1997 p.), [enbcinchkol Aeknapaiiii BcecBiTHROT MEAMYHOT acoIliallii po eTHYHI TPUHIIUIIH POBEICHHS
HAyKOBHX MEIUYHHX JOCIIKeHB 32 ydacTro Jroaunu (1964-2008 pp.), Hakasy MO3 Ykpainu Ne 690 Bix 23.09.2009 p. (i3 3mMiHamu,
BHeceHHMH 3rinHo 3 Hakazom MiHictepcTBa oxoponu 310poB’st Ykpainu No 523 Bix 12.07.2012.

CraTUCTUYHMI aHaJi3 BUKOHYBAJIM 32 3aralIbHONIPHHHITUMH METOJaMU BapialiifHoi ctaTucTHKH. J[OCTOBIPHICTD OLIIHIOBAIIH 3a
t-xputepiem CrbiofieHTa. BiqMiHHOCTI BU3HaBaNM iCTOTHUMHM NpH piBHI 3HaYMMocTi p<0,05. Hamu npoBeieHo TakoK KopessiiiHui
anaui3 cucteMi Microsoft Excel, auist Bu3HaueHHst koedinieHTa Kopessiii 3actocyBaiu MeTos1 kBaapartis (Metox [Tipcona).

Po6Gota e pparmentom H/IP kadenpu akymepcrsa Ta rinexosnorii, YJIK 618.1-053.34 + 618.1-0536 /.8]—07-084-08 «IIpodinakruka,
JIIarHOCTHKA Ta JIIKYBaHHS PO3JIa/IiB MIEPUHATAIBLHOTO NEePio/ly Ta PenpoIyKTHBHOT CHCTEMH JKIHOK i AiBuar-miutiTkiBy (No 201110H,
HoMep aepxaBHOT peectpanii 0111U006499. Tepmin Buxonanns 02.2011-12.2015).

Pe3yabraTu qociizkeHHs. 3TiTHO OTPUMAHUX Pe3yJbTaTiB pETPOXOpialibHa reMaroMa 10 1 ¢M BUSBISIETHCS BTPHYI YacTimie,
HiX Oinbire 1 cM, IpH [IbOMY piBEHb MEJIATOHIHY HE € JOCTOBIPHO HYDKYHMH, OJJHAK TP PETPOXOpialbHil remaromi, sika Oibme 1 cm
CIOCTEpPIraeThes JOCTOBIPHE 3HIDKEHHS y BHITAJIKaX MOJANBIION0 HOPMAJIEHOTO Mepebiry BariTHOCTI Ta nosoris. [Ipu moganbuomy
YCKIIQJIHEHOMY Tepe0iry BariTHOCTI PU PETPOXOPiaibHil TeMaToMi 0 1 CM CIOCTepiraeThCsi 3HAYHO BUPAKCHE TOCTOBIPHE 3HIKCH-
Hs1 MenatoHiHy (p < 0,001), Ha BixMiHy BiJ peTpoxopiaibHOT reMaromi Gubine 1 cM, e IpH yCKIaJHEHOMY Mepediry BariTHOCTI He
BHUSIBJICHO JTO0CTOBipHOT pizHULI (p > 0,05). KiNbKiCTh CepOTOHIHY € MiIBUIICHOIO Y BCIX MiArpynax, He3alIekHO Bil pO3MipiB reMaToMu
Ta MMOAAJIBIIOro Mepebiry BariTHOCTI.

BucnoBkH. Y BUIaKy 3arpo3u MepeprBaHHs BariTHOCTI y MEPIIOMY TPUMECTPI 3 YTBOPEHHSIM PETPOXOpialibHOI TeMaTOMH y T0-
JIaIbIIOMY 30epiraroThCsi PU3MKH yCKIIaIHEHOTo nepediry BariTHocTi y 60,87 % Bunajkis. [Ipyn Bu3HaYeHHI TOPMOHIB MINIIKOBHIHOTO
Tijla BCTAHOBJICHO HAsBHICTb JOCTOBIPHOTO 301IBIICHHS CEPOTOHIHY 3 OJHOYACHUM JIOCTOBIPHHM 3HIDKSHHSIM MeJIaTOHIHY 31 30epe-
JKEHHSIM [TO3UTHBHOTO B3a€MO3B’ 3Ky MK TOPMOHAMH, L0 CBITYHUTH PO MopyleHHs cuHTe3y Menatoniny y LIHC. ITinTBepmxeHHsIM
€ HOPMaJIbHUI piBeHb XOPIOHIYHOTO FOHAAOTPOIIIHY Ta 30€PEKSHHS KUTTE3AATHOCTI eMOpioHiB. OCKIIbKH BCTAHOBJIECHO ITOPYILICHHS
YTBOPEHHS TOPMOHIB y IIHMIIKOBHHOMY TiJli, JOTPUMaHHS PEKOMEHALI{ 11010 ITOBHOL[IHHOTO BiINOYMHKY MOKE TO3UTHBHO BIUTMHYTH
HAa MOJAJIBII PE3yIbTaTH BariTHOCTI Ta MOJIOTIB.

KJ11040Bi cJ10Ba: MenaroHiH; cepoToHiH; peTpoXopianbHa reMaToMa; 3arpo3a IepepHBaHHs BAriTHOCTI.
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