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Hormonal homeostasis in women of reproductive
age with adenomyosis

V.O. Beniuk, V.V. Kurochka, K.I. Susak, Yu.G. Drupp, O.0. Bala
Bogomolets national medical university, Kyiv

The problem of adenomyosis is particularly relevant for patients of reproductive age, as it is accompanied by the significant
disturbances of menstrual and generative functions. The article presents the results of studying the condition of the
hypothalamic-pituitary-ovarian system in women of reproductive age with adenomyosis.

The objective: to study the state of the hypothalamic-pituitary-ovarian system in women of reproductive age with benign
endometrial and myometrial pathology.

Materials and methods. The main group included 120 women of reproductive age with benign endometrial and myometrial
pathology (adenomyosis, endometrial hyperplasia and combined pathology), and the control group included 40 healthy
women without gynecological pathology. The functional state of the hypothalamic-pituitary-ovarian system was evaluated by
the levels of follicle-stimulating hormone (FSH), luteinizing hormone (LH), prolactin (PRL), estradiol (E2) and progesterone
(P) in blood serum in different phases of the menstrual cycle.

Results. In women with adenomyosis, endometrial hyperplasia and combined pathology, there is hyperproduction of
gonadotropic hormones with an increase of their secretion level compared to a group of healthy women: the average
concentration of FSH, regardless of the phase of the menstrual cycle, increased by 1.9 times (p<0.05), LH — 2.2 times, PRL — 2
times, which indicates the presence of hyperprolactinemia. Both in the I and IT phases of the menstrual cycle, the occurrence
of additional FSH and LH peaks from basal hormone secretion was determined in patients of the main group, which reached
the level of hormone concentration in the ovulatory peak. In the patients of the main group, hyperestrogenemia during the
entire menstrual cycle and hypoprogesteronemia were detected. The expression of hormonal shifts depended on gynecological
pathology (adenomyosis, endometrial hyperplasia and combined pathology) and the functional state of the woman.
Conclusions. The indicators of gonadotropic and prolactin-stimulating activity of the pituitary gland in women with benign uterine
pathology confirm the participation of FSH, LH and prolactin in the complex processes of regulation of the reproductive system.
Keywords: adenomyosis, endometrial hyperplasia, hypothalamic-pituitary-ovarian system.

FopMoHanbHUII roMeocTas Yy XiHOK PenpoAyKTUBHOrO BiKy 3 afAeHOMiO30M
B.O. beHiok, B.B. Kypou4ka, K.I. Cycak, IO.I. Apynn, O.0. bana

[IpoGsiema ajieHOMi03y Ma€ 0COGIUBY aKTYaIbHICTD /ST MAI[IEHTOK PEMPOAYKTUBHOTO BiKY, OCKIIBKU BiH CYIPOBOIKYETHCS
3HAYHUMM [TOPYIIEHHSMU MEHCTPYaJIbHOI Ta reHepaTuBHOI (DYHKILiN. Y cTaTTi npejcTaBiieHi pe3yabTaT BUBYEHHS CTaHy Ti-
notasaMo-TirmodizapHo-s€UHNKOBOT CUCTEMU Y JKiHOK PEMPOAYKTUBHOTO BiKy 32 HAsIBHOCTI a/IeHOMi03Y.

Mema 0ocnioscenns: BUBUEHHS CTaHy TiloTasaMo-TinodisapHO-SICYHUKOBOI CUCTEMU Y JKiHOK PEIPOAYKTUBHOIO BiKY 3 10-
GPOSIKICHOIO TIATOJIOTIEKD €HIO0- | MiOMETPIsL.

Mamepianu ma memoou. J1o octoBHoi rpymu yBiitim 120 5KiHOK permpoAyKTHBHOTO BiKy 3 100POSIKICHOIO TTATOJIOTIE0 €H/I0-
i MiomeTpist (azeHOMi03, TinepIuIasis eHAOMETPis Ta MOEHAHA MATOJIOTIs), 10 KOHTPOJIbHOI — 40 310poBUX KiHOK (e3 riHe-
Kostoriunoi marosorii. DyHKITOHATBHUN cTaH rinmoTansamMo-rinodizapHo-sIEUHITKOBOI CUCTEMU OI[iHIOBAIN 32 JAHUMU PiBHIB
donixynoctumymosanbioro ropmony (PCT), moreinisyiouoro ropmony (JIT'), nponaktuny (Ilpa), ecrpagiony (E,) ta npo-
rectepony (II) y cuposatiii kpoBi y pi3Hi ¢a3n MEHCTPYaTbHOTO ITUKITY.

Pe3yavmamu. Y KiHOK 3 aJleHOMiO30M, TillepIlIa3i€lo eHIoMeTpis Ta O€HAHOIO MTaTOJIOTIEI0 BiJI3HAYAETHCA TillePIPOLYKY-
BaHH: FOHAJI0TPOITHUX TOPMOHIB i3 MiAIBUIEHHAM PiBHS IXHbOI CEKpellil HOPiBHSAHO 3 IPYIIOIO 3/I0POBUX *KiHOK: CepejiHsl KOH-
nentpanis OCI HezanekHO Bij (hasu MEHCTPyasbHOTrO HUKITY 36ibineHa B 1,9 pasa (p<0,05), JIT —y 2,2 pasa, [Ipx — y 2 pasu,
11O CBi/4UTD IIPO HasABHICTH rineprposaktuHemii. Ak y I, tak iy II dhazi MeHCTPYyaTIBHOTO IMKITY Y XBOPUX OCHOBHOI TPy (iK-
cyBaiau BunukHerHs gogatkosux 1ikis M CT ta JIT Bix 6azaibHOi cekpellii TopMOHY, SIKi 10CsATaIN BEJIMYMHI BMICTY TOPMOHIB
B OBYJIITOPHUH TiK. Y TAIiEHTOK OCHOBHOI IPYIHN BUSIBJICHA TillepecTPOreHeMisl TPOTITOM yChOTO MEHCTPYaJIbHOTO ITHKJTY Ta
rironporecteponeMisi. BupaxeHicTh TOpPMOHAJIBHUX 3CYBiB 3ajeKasa Bij riHeKosIoTiuHoi 1atosiorii (azieHoMios, rinepriasis
€H/IOMETPisl Ta TOEIHaHA TATOJIOTiA) Ta (DYHKI[IOHATIBHOTO CTAHY JKiHKH.

Bucnogxu. [lokazHUKN TOHAZOTPOITHOI Ta MPOJAKTUHCTUMYJIIOBAJIbHOI aKTUBHOCTI Tinodisza y KiHOK i3 106POSKiCHOW 11aTo-
Jiorieio MaTku miaTBepKyoTh yaactb OCI, JIT' Ta mposlakTHHY Y CKIAIHIX POIecaxX PeryJisilii penpoayKTUBHOI CHCTEMU.
Kmouoei cnosa: aderomios, zinepniasis endomempis, 2inomanramo-zino@iapno-saeunuxosa cucmemd.

Despite the centuries-long history of studying various course and the formation of a persistent pain syndrome and,
aspects of the endometriosis problem, the disease as aresult, a decrease in the quality of life of patients [1-3].
does not lose its medical and social significance in the 21st Endometriosis is a hormone-dependent pathological
century, which is associated with a progressive clinical —process, the essence of which is the benign growth of tissue
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similar to the endometrium in terms of morphological and
functional properties, which occurs against the background
of hormonal and immune imbalance in the presence of a ge-
netic predisposition [4, 5]. Internal endometriosis affects
the body of the uterus, the cervical canal, the intramural
part of the fallopian tubes and is diagnosed as a separate dis-
ease and is denoted by the term adenomyosis [6, 7].

Adenomyosis is especially relevant for patients of re-
productive age, as it is accompanied by significant distur-
bances of menstrual and generative function [8, 9]. The
frequency of genital endometriosis ranges from 12% to
50%. Adenomyosis makes up 53—-80% of the structure of
endometriosis [10—12].

Adenomyosis and endometrial hyperplasia are not
isolated diseases and are accompanied by a violation of
hormonal homeostasis. However, the formation of this
pathology results from an imbalance in the activity of a
woman’s endocrine system. The features of the hormonal
status in adenomyosis, endometrial hyperplasia, and com-
bined endometrial and myometrial pathology presented in
the literature are pretty contradictory [13—15].

Modern principles of treatment of adenomyosis are based
on the concept of it as a hormone-dependent pathological
process. Hormonal therapy takes a leading place in the con-
servative treatment of patients and requires a careful diag-
nosis of the condition of the hypothalamic-pituitary-ovarian
system [16, 17]. In addition, the choice of treatment tactics
requires an individual and differentiated approach depending
on the age of the patient, the severity of clinical symptoms,
the prevalence of the pathological process, the duration of
the disease, interest in the continuation of reproductive func-
tion, the presence of extragenital pathology [18-20].

The objective: is to study the state of the hypothalam-
ic-pituitary-ovarian system in women of reproductive age
in case of adenomyosis.

MATERIALS AND METHODS

The functional state of the hypothalamic-pituitary-
ovarian system was assessed based on the data on the
levels of follicle-stimulating hormone (FSH), luteinizing
hormone (LH), prolactin (PRL), estradiol (E2), and pro-
gesterone (P) in the follicular phase, periovulatory period,
and luteal phase of the menstrual cycle in 120 women of
reproductive age with benign endometrial and myome-
trial pathology (adenomyosis, endometrial hyperplasia,
and combined pathology). The evaluation of the activity
of the thyroid gland was determined by the level of thy-
roid-stimulating hormone (TSH) and the free fraction of
thyroxine (T4). Changes in the level of hormones depend-
ing on the clinical form were analyzed in comparison with
the indicators of 40 gynecologically healthy women in the
observation control group [21].

RESULTS AND DISCUSSION

The obtained results of the hormonal examination of
women of the leading group with benign uterine pathology
indicate significant changes in the gonadotropic function
of the pituitary gland and steroidogenesis of the gonads.
The level of FSH in patients with benign pathology of the
endometrium and myometrium varied cyclically during
the menstrual cycle, as in healthy women, but significantly
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exceeded the indicators of the control group (p<0.05)
[22]. The average concentration of FSH in women with
adenomyosis (A) exceeded the intermediate hormone level
of healthy women by 1.4 times, with endometrial hyperplasia
(EH) — by 2.0 times, with the combined pathology of A+EH
— by 2.2 times and amounted to A — (8.26+1.05 pg/1), with
EH — 12.97+1.48 pg/l, with A+EH — (13.141.05 pg/1).

LH indicators were characterized by a marked violation of
the rhythm and level of cyclic and basal secretion. The average
level of basal LH secretion in women with benign uterine pa-
thology exceeded the indicators of healthy women by 2.2 times:
in patients with A — 1.7 times higher than in controls, with EH
and A+EH by 2.5 times and 2.3 times, respectively. An increase
in the content of LH was observed in both phases of the men-
strual cycle, but the most pronounced was noted in the I phase,
the level of lutropin exceeded the level of LH in healthy women
by five times and amounted to 12.30+0.48 ug/l. In addition to
the ovulatory peak in LH secretion in patients with benign uter-
ine pathology, additional lutropin peaks were observed in both
the I and II phases of the menstrual cycle, which exceeded the
ovulatory indicators of the hormone content. LH concentration
increased in all clinical groups of women with benign uterine pa-
thology in the Tand II phases of the menstrual cycle. It was most
pronounced in women with EH and A+EH.

In the patients of the leading group, hyperprolactine-
mia was observed with an increase in the average level of
PRL (560.22+30.46 uIU/ml) by 1.9 times the indicator of
the control group. In the dynamics of the menstrual cycle,
the level of PRL was the highest in the I phase and was
2.8 times higher than that of the control group. Apparent
violations of the prolactin-secreting function of the pitui-
tary gland in patients with benign uterine pathology cause
shifts in the regulation of ovarian function, which explains
the high percentage of infertility in this category of women
[23]. No statistically significant differences in PRL secre-
tion depending on the clinical group of patients were found.
Violations of PRL production in the case of A, EH and A+
EH are associated with a violation of hormonal-receptor re-
lationships in the uterus affected by the pathology.

When evaluating the functional state of the ovaries in
women of reproductive age with benign endometrial and
myometrial pathology, a significant increase in the level
of estradiol (E2) was observed both in the I and II phas-
es of the menstrual cycle compared to the control group
(p<0.05). The average content of E2 in patients of the
leading study group was 1.9 times higher than the level of
healthy women and amounted to 1.10+0.02 nmol/l. Dur-
ing the menstrual cycle, not only a significant increase in
the average concentration of E2 but also a violation of the
dynamics of the hormone level was established. In the first
phase of the menstrual cycle, in the case of A, the level of E2
was three times higher than that of the control group and
amounted to 0.88+0.05 nmol/l. At the peak of ovulation
in patients with A, as in healthy women, the content of E2
increased, but the hormonal height compared to the con-
tent of E2 in the I phase of the menstrual cycle was less pro-
nounced and increased only 1.3 times than in the control
group - by 3,2 times. The average level of E2 during ovula-
tion in patients with A was 1.14+0.08 nmol/l, which is 1.2
times higher than the level of this hormone in healthy wom-
en. In the luteal phase of the menstrual cycle, the content of
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E2 decreased, but hyperestrogenemia remained: the level of
estradiol was 1.7 times higher than the level of the hormone
in the control group and amounted to 0.76+0.07 nmol /1.

In EH and A+ EH, more pronounced hyperestrogenemia
was observed than in adenomyosis. The highest average indi-
cators of the level of E2 in both phases of the menstrual cycle
were in women with combined pathology of the uterus and
amounted to 0.99+0.06 nmol /1 in the I phase, in the ovulato-
ry period — 1.58+0.02 nmol /1, in IT phase — 1.17+0.07 nmol /1.
The total average concentration of E2 with A+ EH was 2.2
times higher than the control indicators.

We found that the average progesterone content in
women with benign endometrial and myometrial pathol-
ogy (7.5£0.57 nmol /1) is 1.6 times lower than in the group of
healthy women. But in the dynamics of the menstrual cycle,
the secretion of P had the following features: in the I phase —
the level of P in patients with A did not reliably differ from
the indicators of the control group, and therefore the expect-
ed hypoprogesteronemia was not observed, on the contrary,
the average content of the hormone (2.15+0.16 nmol /1) ex-
ceeded the average benchmark by 1.2 times.

During the menstrual cycle, the production of P in
the primary research group preserved the patterns of the
rhythm of hormone secretion characteristic of healthy
women — the content of P increased in the ovulatory peak
and was significantly greater in the luteal phase. But the
degree of increase in P in benign uterine pathology did not
correspond to the increase in P in healthy women and was
much lower. The average content of P during ovulation
in patients of the leading group was 2.7 times lower than
the indicator of the control group and in the luteal phase
— by 1.5 times, which amounted to 3.42+0.16 nmol /1 and
17.17£0.41 nmol/1, respectively.
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We analyzed the function of the thyroid gland in women
of the principal and control groups. Indicators of thyroid-
stimulating hormone and thyroxine in patients with adeno-
myosis, endometrial hyperplasia, and combined pathology
of the uterus were within the normal range. There were no
statistically significant differences in the clinical forms of
the central and control groups of women established.

CONCLUSIONS

The results of our study showed that women with ad-
enomyosis, endometrial hyperplasia, and combined pa-
thology have hyperproduction of gonadotropic hormones
with an increase in the level of their basal and cyclic secre-
tion compared to a group of healthy women: the average
concentration of FSH, regardless of the phase of the men-
strual cycle, is increased by 1.9 times; intermediate LH
level — 2.2 times; hyperprolactinemia was observed — the
moderate PRL content increased by two times. In addi-
tion, both in the I and in the IT phase of the menstrual cy-
cle in patients of all clinical groups, the occurrence of ad-
ditional peaks of FSH and LH from the basal secretion of
the hormone, which in terms of the level reached the value
of the hormone content in the ovulatory peak, was noted.

All clinical groups of examined women showed hy-
perestrogenemia throughout the menstrual cycle and rela-
tive or absolute hypoprogesteronemia. The expression of
hormonal shifts depended on the clinical group of patients
and functional status.

Thus, indicators of gonadotropic and prolactin-stimu-
lating activity of the pituitary gland in women of reproduc-
tive age with benign uterine pathology confirm the partici-
pation of FSH, LH, and prolactin in the complex processes
of regulation of the reproductive system [24—26].
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