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EFFECTIVENESS OF COMPLEX THERAPY OF
HYPERPROLACTINEMIA IN WOMEN OF THE SUMY
REGION, ASSOCIATED WITH STRESS AGAINST THE
BACKGROUND OF ARMED AGGRESSION

Introduction. Ukrainians have been living under martial law for the
last two years. As a result of a constant stress, physical and especially
mental health is affected. Chronic stress can cause functional
hyperprolactinemia, which is characterized by an increase of the level of
prolactin in the blood. Elevated serum prolactin is a level that is
> 25 ng/ml or 530 mIU/L, which affects the functioning of various
levels of the reproductive system.

The purpose of the study: to study the effectiveness of complex
therapy of hyperprolactinemia in women of the Sumy region, which is
associated with chronic stress against the background of armed
aggression.

Materials and methods. The study was conducted at the Municipal
Non-Profit Enterprise "Clinical Maternity Hospital of the Blessed Virgin
Mary" and the Municipal Non-Profit Enterprise "Central City Clinical
Hospital". A comprehensive clinical and laboratory examination was
carried out of 81 women of the Sumy region who had reproductive
plans, aged from 22 to 39 years old, who were divided into the following
clinical groups: | (main) group, which included 31 women — was
prescribed anti-stress therapy, drugs with Vitex agnus castus and
cognitive behavioral therapy with a psychotherapist. 11 (comparison)
group — 28 women who received anti-stress therapy and drugs with
Vitex agnus castus and Il (control) group — healthy women (n = 22).
Exclusion criteria were the age of the patients less than 22 and more than
39 years, pituitary tumor confirmed (using magnetic resonance imaging)
at the time of the study, taking medications that could affect the results
of the studied hormones.
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Research results. The analysis of the obtained prolactin level data
indicated that in the majority of women from the study groups, the
prolactin level was elevated within the range of 24-35 ng/ml. Before
treatment, the average concentration of prolactin in patients of group |
was 36.74+2.72 ng/ml (p<0,05), after 3 months, a decrease in
concentration was noted to 20.54+1.74 ng/ml (p<0,05). In the
comparison group, the average concentration of prolactin before
treatment was 31.64+2.48 ng/ml (p<0,05), while after 3 months, it
equaled 27.04£2.02 ng/ml (p<0,05). Also, in patients of the | group, the
level of estradiol, progesterone and a thickness of the endometrium were
increased.

Conclusion. The scheme of a differentiated approach to the
treatment of Sumy region women with hyperprolactinemia against the
background of stress, which we have outlined, contributes to the
normalization of prolactin, estrogen, progesterone levels, and the growth
of the functional endometrial layer.

Keywords: anti-stress therapy, cognitive -behavioral therapy, drugs
with Vitex Agnus Castus, estradiol, functional hyperprolactinemia,
progesteron, prolactin, stress.
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E®EKTUBHICTH KOMILIEKCHOI TEPAINI{
T'IEPOPOJAKTHUHEMII Y )KIHOK CYMCBKOI'O PETIOHY,
IO MMOB’SI3AHA 31 CTPECOM HA TJII 3BPOMHOI AI'PECII

Beryn. OcranHi ABa pOKHM yKpaiHIi >KUBYTh B YMOBaX BOEHHOTO
CTaHy. YHaciiJJOK NOCTIHHOTO CTpecy BiIOyBaeThCsl BpakeHHs (i3MYHOTO
Ta 0COOJIMBO IMCHXIYHOTO 3/I0pOB’sl. XPOHIYHMI CTpeC MOXE BUKIMKATH

XapaKTepU3y€eThC
[ligBumennii  piBeHb

(hyHKIIOHATBHY
MiABUIICHHSAM PpIBHA TIPOJAKTHHY Vy  KPOBI.
MIPOJIAKTHHY B CUPOBATIII KPOBi — IIe PiBEHB, IO CTAHOBUTH > 25 Hr/MIT 260

TiIepIpOIAKTHHEMIIO, o

530 MME/n Ta HETaTHBHO TO3HAYAETHCA HA (PYHKIIOHYBaHHI Pi3HUX PiBHIB
PENpOAYKTUBHOI CUCTEMH.

MeTa JocaifKeHHSI: BUBUYUTH €(EKTHBHICTh KOMIUIEKCHOI Teparil
rinepnponakTuHeMii y kiHOK CyMCBKOrO perioHy, w0 TOB’s3aHa 3
XPOHIYHMM CTPECOM Ha T 30poiiHoi arpecii.

Marepianu ta meroaun. [ocnijkenHs npoBoamiock Ha 6a3i KHIT
«Kuiniuanit monmoroeuiit OynuaOK [IpecBsaroi iBu Mapiiy CMP ta KHII
«llenTpanpHa Michka KiiHiYHa Jikapas» CMP. KommurekcHe KiTiHIKO-
naboparopHe oOctexeHnHs Oyino mnpoBeneHe y 81 sxinku Cymcbkoro
perioHy, siKi MaJIM PEeNpOIYKTHUBHI IIaHH, BikOM BiJ 22 1o 39 pokiB, KX
OyJi0 po3noAieHO Ha HACTyNHI KIIiHIUHI rpynu: I (ocHOBHA) rpyma, sika
BkiIoyaga 31 kiHOK — IM OyJ0 MPU3HAYCHO AHTHCTPECOPHY TEPaIriio,
Tepamio y
ncuxotepanesra, Il (mopiBHsHHS) rpyna — 28 >KIHOK, sSKi OTPUMYBAIIU

mpemapaTé  NPYTHAKA Ta  KOTHITHBHO-TIOBEIHKOBY
AHTHCTPECOpHY Teparilo Ta mpemapatu npyTHska Ta III (koHTpombHA)
rpyna — 310poBi xkiHku (n = 22). KpurepisiMu BUKITIOUEHHS 3 JTOCITKEHHS
Oyynu Bik mamieHTiB MeHmie 22 i Oinpie 39 pokiB, HASABHICTD ITyXJIMHH
rino¢giza, miATBepMKEeHOI (32  JONOMOTOK  MAarHiTHO-PE30HAHCHOI
ToMorpagii) Ha MOMEHT [JOCIHI/DKeHHS, NPUHOM JIiKiB, sKi Morimu ©

BIUIMHYTH Ha Pe3yJIbTaTH J0CIIUKYBaHUX TOPMOHIB.
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PesyabpraTn JgocTaiikeHHsI. AHaNI3 OTPUMAaHHWX JIaHMX PIBHIB
MPOJIAKTHHY BKa3yBaB, IO Vy TIEPEBAXKHOI OUIBIIOCTI XKIHOK 3 TPYII
JIOCITIIKEHHS piBE€Hb MPOJIAKTHHY OYyB MiIBUIIEHHUN B Mexax 24—35 Hr/miL.
Jo mikyBaHHA cepelHs KOHIICHTpAIlid MPOIAaKTHHY y MAlieHTOK | rpymm
cximagano 36,74+2,72 ur/mn (p<0,05), gepe3 3 micsmi BiAMi4eHO 3MEHIIICHHS
koHIeHTparil 10 20,54+1,74 ar/mn (p<0,05). YV rpyni mopiBHAHHS cepemHs
KOHLICHTpAIlil MPOJIAKTHHY JO JIKyBaHHsA ckiana 31,64+2,48 wr/mn
(p<0,05), uepes 3 micsui — 27,0442,02 ur/mi (p<0,05). Takox y marieHToK |
TPYyNH BiAMIYaJOCh CTIiMKe MiIBHUIICHHS PIBHA €CTPamioly Ta MPOTeCTEPOHY
Ta JOCTOBipHE 301TbIIICHHAS TOBIIUHA CHIOMETIIO.

BucHoBok. Bukiagena Hamu cxema auepeHIiiioBaHOTO MiAXO0IY 110
JIKYBaHHS JKIHOK 3 TiNEpIPONaKTHHEMIEI0 Ha TJII XPOHIYHOTO CTpecy,

Crpuse HOpManizalii piBHIB MpPOJAKTHHY, €CTPOTeHYy, IPOreCTEpOHY,

3pOCTaHHIO (PYHKI[IOHAJIBHOTO IIapy €HJIOMETPIFO.
KoaiouoBi cioBa: aHTHCTpecopHa Tepamis, KOTHITHBHO-TIOBEIIHKOBA

Tepartis,

IpenapaTu

NpYyTHSKA, ecTpaioun, ¢dyHKIIOHAbHA

TineprposaKTHHEMIsl, TPOTECTEPOH, MPOJIAKTHH, CTPeEC.
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CxopoyeHHs:

E2 — estradiol,

FSH — follicle-stimulating hormone,
LH — luteinizing hormone,

PRG — progesterone,

PRL — prolactin,

VAC — Vitex agnus castus

INTRODUCTION / BCTYII

For the last two years, Ukrainians have been living
under martial law: ™airborne” alarms, "alarming"
backpacks, shelters, explosions, evacuations, a state of
constant expectation of bombings. As a result of
disturbed sleep, insufficient rest, fatigue and exhaustion,
a constant state of stress, physical and especially mental
health is affected [1, 2]. As you know, stress is a non-
specific protective reaction of the body in response to
stimulus [3]. It should be noted that women are
significantly more vulnerable to stress disorders than the
men. Studies indicate that the frequency of such
disorders among the female population exceeds the
indicators among men three times. As a result of
pathological stimulation of the hypothalamic-pituitary-
adrenal system, an increased level of cortisol is secreted,
which, in turn, contributes to the disruption of the
reproductive system of the female body. There are
changes in the functions of the ovaries, hypothalamus,
and pituitary gland [4,5,6]. Stress can cause functional
hyperprolactinemia, which is characterized by an increase
in the level of prolactin (PRL) in the blood [6, 7].

PRL is a pituitary hormone that is secreted by the
lactotrophic cells of the anterior part of the pituitary

gland in a pulsating mode during the day: during sleep,
the secretion increases, during the day it decreases,
reaching a maximum before lunch [8]. The maximum
level of PRL in women is noted between 1 and 5 in the
morning. PRL affects the reproductive system, ensuring
reproduction and lactation, water-electrolyte exchange,
has an anabolic effect on morphogenesis and growth, a
metabolic effect on metabolism, a psychogenic effect on
behavioral reactions, as well as an immune effect,
affecting immunoregulation [9].

One of the main properties of PRL is the ability to
influence the development of mammary glands and
lactation. Together with ovarian estrogens, it contributes
to the growth of mammary glands, stimulates the
production of milk in them, enhances the synthesis of
milk proteins. PRL is also a luteotropic hormone, as it
supports the function of the corpus luteum and its
production of progesterone (PRG) [10].

Increased level of PRL is a level that is > 25ng/ml or
530 mIU/L and negatively affects the functioning of
various levels of the reproductive system. In the
hypothalamus, under the influence of its increased level,
the synthesis and release of globulin, which binds sex
hormones, decreases, and the sensitivity of the
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hypothalamus to estrogens decreases. Excessive levels
of PRL reduce the sensitivity of the ovaries to
gonadotropins, reduce the secretion of PRG by the
corpus luteum of the ovaries, which can be cause of it’s
early disintegration, causing disorders of the menstrual
cycle, contribute to the pathological proliferation of the
mammary gland [10, 11].

The duration of stress is an important factor for
understanding the mechanisms of pathological effects of
hormones. Thus, with acute stress, the level of
testosterone in the circulating blood increases, and with
chronic stress, it decreases. And this process does not
depend on the level of luteinizing hormone (LH), but is
associated with blockade of receptors on the Leydig
cells of the ovarian medulla. These pathological changes
occur under the stimulating influence  of
adrenocorticotropic hormone on hypothalamic neurons,
which promote increased secretion of the corresponding
hypothalamic releasing factors, and the latter, in turn,
affect pituitary gonadotropins, in particular LH. In this
regard, a paradoxical effect arises: against the
background of an increase in the blood level of LH,
there is a further significant decrease in the level of
testosterone and, secondarily, estradiol (E2), a decrease
in which is the main cause of reproductive disorders
[12,13].

Stress-induction of cortisol and oxidative stress lead
to apoptosis of granulosa cells, which, in turn, leads to a
decrease in estradiol levels and induction of apoptosis of
oocytes [14].

The purpose of the study: to study the
effectiveness of complex therapy of hyperprolactinemia
of women of Sumy region, which is associated with
chronic stress against the background of armed
aggression.

Materials and methods. The study was conducted
on the basis of the CNP "Clinical Maternity Hospital of
the Blessed Virgin Mary" of the and the CNP "Central
City Clinical Hospital* during 2022-2023. A
comprehensive clinical and laboratory examination was
conducted in 81 women who had reproductive plans,
aged from 22 to 39 years old, who were divided into the
following clinical groups:

o | (main) group - women with hyperprolactinemia
against the background of stress associated with armed
aggression using our proposed differentiated approach,
which included anti-stress therapy, drugs with Vitex
agnus castus (VAC) in dose 20 mg for a day and
cognitive -behavioral therapy with a psychotherapist (n =
31);

e |l (comparison) group - women with
hyperprolactinemia on the background of armed
aggression, whose management was anti-stress therapy
and drugs with VAC, used the same dose 20 mg (n = 28);

o |11 (control) group — healthy women (n = 22).

When selecting patients for the study group, the
inclusion criteria were: women with infertility on the
background of hyperprolactinemia (PRL level in blood
serum > 25ng/ml or 530 mlU/l); absence of any
treatment of patients 3 months before the examination;
compensated state of accompanying pathology of
women; availability of informed consent of patients for
comprehensive examination and treatment.

When selecting patients for the control group, the
inclusion criteria were: women aged 22 to 39 without
hyperprolactinemia and menstrual disorders.

The examination included the collection of
anamnesis, an objective examination —general and
special, and additional methods. A thorough study of the
main and accompanying complaints, anamnesis
collection, analysis of outpatient charts was carried out.
Menstrual function was evaluated according to
menograms, the condition of a woman before and
during menstruation (nausea, pain, changes in general
condition), the nature and severity of menstrual function
disorders, the age of their occurrence and possible
causes that can provoked them, the results of
psychological tests, the available treatment mandatory
assessment  of  efficiency. The  gynecological
examination included an examination of the external
and internal genitalia, the color and degree of moisture
of the mucous membrane, the presence or absence of
inflammatory processes. A bimanual vaginal and rectal
examination was conducted. Laboratory diagnostics
were carried out in accordance with the existing
standards of medical care, the following were evaluated:
general blood analysis, biochemical analysis and
hormonal examination — determination of the content of
follicle-stimulating hormone (FSH), LH, PRL, E2 (2-7
th days of menstrual cycle), PRG was cheked at 20-22
th days of menstrual cycle. Psychometric, clinical,
laboratory, instrumental methods of research, as well as
studies of hormonal homeostasis were carried out before
treatment, 1, 3 and 6 months after the start of treatment.
PRL was determined by enzyme immunoassay in serum
blood, women donated venous blood on an empty
stomach after 2 hours from moment of awakening, at 2-
7 th day of menstrual cycle.

Ultrasound was performed on the 7-9th day of the
menstrual cycle in the dynamometer before treatment, 3
and 6 months after the start of therapy. For this, a Mylab
Seven ultrasound machine was used. All patients with
hyperprolactinemia at the beginning of the study, who
were under observation, excluded the tumor nature of
hyperprolactinemia with the help of brain magnetic
resonance imaging. To study the psycho-emotional
sphere, and the impact of stressors on them, an
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assessment of anxiety indicators was carried out in the
examined women. Used the Spielberger-Hanin anxiety
scale questionnaire before the start of treatment and 1, 3
and 6 months after the start of treatment. The results
were interpreted as follows: up to 30 points — low
anxiety; 31-45 points — moderate; 46 or more points —
high anxiety.

Research results and discussion. Group | patients
were prescribed the complex differentiated treatment
offered by us, which included anti-stress therapy
(femibut + mebikar), drugs with VAC and cognitive-
behavioral therapy by a psychotherapist.

Patients of the Il group were prescribed anti-stress
therapy (femibut + mebikar) and drugs with VAC.

Statistical processing and analysis of the obtained
data was performed using «Microsoft Excel» programs
using the methods of mathematical statistics and the
software package Statistica 8.0.

The analysis of the obtained PRL level data
indicated that in the vast majority of women from the
research groups, the PRL level was elevated within the
range of 24-35 ng/ml, which confirmed the stress-
induced genesis of prolactinemia against the
background of armed aggression.

Before treatment, the average concentration of PRL
in patients of group | was 36,74+2,72 ng/ml (p<0.05),
after 3 months a decrease in concentration was noted to
20,54+1,74 ng/ml (p<0,05), and after 6 months — up to
10,74+0.89 ng/ml (p<0,05). In the comparison group,
the average concentration of PRL before treatment was

31,6442,48 ng/ml  (p<0,05), after 3 months -
27,04+2,02 ng/ml (p<0,05), and after 6 months — up to
23,47+1,64 ng/ml (p<0,05).

Therefore, no patient from the main group had a
decrease in PRL below 10 ng/ml. A decrease of the
level of PRL was accompanied by an increase in the
level of E2 and PRG, their levels 6 months after the start
of treatment did not differ from those of healthy women.
In the comparison group, PRL levels decreased,
however, after 3 and 6 months, they remained at the
upper limit of normal. E2 and PRG levels were
significantly lower than in healthy women.

The level of E2 before treatment in patients of the
first group was 56,87+1.34ng/ml (p<0,05), after 3

CONCLUSIONS / BACHOBKH

The scheme of a differentiated approach to the
treatment of women with hyperprolactinemia of Sumy
region against the background of stress associated with
armed aggression, which included anti-stress therapy,
drugs with VAC and cognitive-behavioral therapy by a
psychotherapist, contributes to the normalization of the

months it was 93,28+3,52ng/ml (p<0,05), and after 6
months — 120,94+8.44 ng/ml (p<0,05). In patients of the
Il comparison group, E2 before treatment was
57,12+1,28 ng/ml (p<0,05), after 3 months it was
85,42+43,17 ng/ml (p<0,05), and after 6 months —
90,23+7,44 ng/ml (p<0,05).

The level of PRG in patients of the first group was
before treatment — 7,45+0,49 ng/ml (p<0,05), after 3
months — 12,45+0,89 ng/ml (p<0,05), after 6 months —
19,31+1,52 ng/ml (p<0,05). In the Il comparison group,
the level of PRG — before treatment — 9,15+0,49 ng/ml
(p<0,05), after 3 months — 11,45+0,79 ng/ml (p<0,05),
after 6 months — 10,59+1,36 ng/ml (p<0,05).

When analyzing sonographic studies of the increase
in the thickness of the endometrium in the first group of
patients before treatment, the thickness was 4,54+0,56
mm (p<0,05), after 3 months — 8,15+0,27 mm (p<0,05) ,
after 6 months — 9,15+0,7 mm (p<0,05). In the I group
— before treatment, the thickness of the endometrium
was 4,20+0,28 mm (p<0,05), after 3 months -
6,68+0,29 mm (p<0,05), after 6 months — 6, 89+0,49
mm (p<0,05).

A significant increase in the thickness of the
endometrium was observed in the patients of group I,
after 6 months its thickness did not differ from that of
healthy women.

When testing behavior using the Spielberger-Hanin
anxiety scale questionnaire, in a 1 month after the start
of treatment, 8 (25%) women in group | were in a state
of high anxiety, after 3 months — 8 (30%), after 6
months — 10 (35%) women. Before treatment, 22 (70%)
women of the main group were in a state of high
anxiety.

In the 11 group, the specific weight of patients with a
high level of anxiety after 1 month also decreased and
amounted to 11 (40%), after 3 months — 30% (n=8),
after 6 months — 35% (n=10). Before treatment — 65%
(n=18) women of the comparison group were in a state
of high anxiety. Therefore, 6 months after the start of
treatment, the achieved levels of anxiety reduction in
the | group were maintained, and an increase in anxiety
levels was observed in the 11 group.

levels of PRL, E2, PRG, and the growth of the
functional layer of the endometrium.

Thus, it can be concluded that patients with
hyperprolactinemia against the background of the
chronic stress can be offered the treatment scheme that
we have developed.
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PROSPECTS FOR FUTURE RESEARCH / TEPCIIEKTUBH IO JAJBIINX JOCJIIIKEHD

In the future, it is possible to include cognitive-behavioral therapy by a psychotherapist in the complex treatment of
hyperprolactinemia against the background of chronic stress which can increase the effectiveness of therapy in the

corresponding patients.
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