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According to WHO, now on the planet 46 % of women are over the age of 45 years,
among women in Ukraine - this is almost half (13.2 million). Of these, 46-68 % suffer
from climacteric syndrome. An increase in the duration of a healthy life and prolongation
of the age of working capacity acquire not only medical, but also socio-economic
significance, both in Ukraine and in other European countries. Therefore, the aim of the
study was a comprehensive (involving pituitary, ovarian, adrenal and thyroid hormones)
hormonal examination of women of peri- and postmenopausal age with menopause
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e-mail: gynegology_fpo@vnmu.edu.ua purpose, 64 women of perimenopausal and postmenopausal age with menopause and
Vaskiv O.V. 42 healthy women of the same age categories had a study of the concentration of

pituitary (LH, FSH, prolactin), ovarian hormones (estradiol, progesterone, testosterone),
thyroid hormones (TSH, triiodothyronine (T3), thyroxine (T4)) and adrenal glands (DHEA-
s, cortisol) in blood plasma. Hormones were determined using a set of test systems
from "Immunotech" (Czech Republic-France) using the radio-immune method.
Comparisons of the quantitative data of the two related groups (before and after treatment)
were made using Wilcoxon signed rank test. When differences were detected, pairwise
group comparisons were performed using the Mann-Whitney test. In women of
perimenopausal and postmenopausal age with menopause syndrome, compared with
healthy women of the same age groups, a significant increase in gonadotropin levels
(LH by 3.7 and 3.0 times, respectively; FSH by 1.6 and 1.9 times) and a decrease
indicator of prolactin in 1.5 and 1.2 times; estradiol 1.2 and 2.2 times and testosterone
2.9 and 2.4 times. A significant decrease in progesterone by 1.9 times occurred only in
the group of postmenopausal women with menopause syndrome. In women of
perimenopausal and postmenopausal age of the main group, a significant decrease
was found in comparison with the control of DHEA-s levels by 1.3 times and 2.2 times,
respectively; cortisol 1.2 and 2.0 times; TSH is 2.6 times and 2.0 times, respectively,
however, thyroxine tended to increase (the probability p<0.05 was valid only for women
of perimenopausal age). Thus, in postmenopausal women with menopausal syndrome,
hormonal imbalance is more pronounced, indicating a deep atrophy of hormone-
dependent tissue receptors and, as a result, a deepening of involutive processes.
Keywords: hormonal homeostasis, perimenopause, postmenopause, menopausal
disorders.

Introduction

The problem of disorders in the hormone-dependent
organs and systems of the body of the woman during the
period of perimenopause and post-menopause is
becoming more urgent, since it is primarily concerned with
the quality of life of women during their professional maturity
and the greatest activity in family and public life [6, 7, 15,
19].

An analysis of the age structure of the population in

recent years shows that Ukraine is in a state of deep
demographic crisis caused by depopulation, an increase
in the share of elderly people, and a decrease in the average
life expectancy [7, 18, 19]. This has a negative impact on
the development of productive forces, the level of well-being
of people and the economic situation in the country [18,
19].

According to WHO, 46 % of women are now over the

© 2019 National Pirogov Memorial Medical University, Vinnytsya

43



Peculiarities of hormonal homeostasis in perimenopausal and postmenopausal women with menopausal disorders

age of 45 (peri and post-menopausal) on the planet already,
among women of Ukraine it is 13.2 million, that is almost half
[5, 18, 19], therefore the increase in life expectancy and
prolongation age of working capacity is gaining not only
medical but also socio-economic importance, both in Ukraine
and in other European countries.

Systemic irreversible changes that develop in the body of
a woman during menopause due to progressive estrogen
deficiency [7, 12, 13, 14, 17], dictate the need to find effective
methods for their prediction, as well as the introduction of
alternative methods of prevention and treatment of
menopausal disorders [4, 7, 11, 18].

Itis very difficult to predict the individual age of menopausal
disorders, since ovarian failure is a complex multifactorial
and lengthy process. During menopause, the background of
age-related changes in the body is dominated by involutionary
processes in the reproductive system [6, 17, 20].

The gradual involution of the ovarian parenchyma is
accompanied by a decrease in the production of sex
hormones (estradiol, progesterone and androgens) [1, 3, 16].
Due to the fact that hormonal regulation in the body occurs on
the principle of feedback, due to the decreased level of
estrogen in the pituitary gland, there is an increase in the
production and release of gonadotropic hormones [2, 4, 7,
10].

The purpose of our study was a comprehensive (involving
pituitary, ovarian, adrenal, and thyroid hormones) hormonal
examination of women of peri- and postmenopausal age
with climacteric syndrome to identify hormonal predictors of
menopausal disorders.

Materials and methods

We  monitored 64 perimenopausal and
postmenopausal women with menopausal mid- and severe-
course disorders (main group). The control group included
42 healthy women of the same age categories.

Women of the main age group were distributed as follows:
in the perimenopausal age (46-50 years) were 21 (32.8 %)
women and in the postmenopausal (51-65 years) - 43
(67.2%) women. The control group consisted of 21
perimenopausal women (46-50) and 21 postmenopausal
women without menopause disorders (51-65 years). By the
severity of menopausal disorders, women of the main group
were distributed as follows: severe disease was reported in
17 (38.6 %) women, medium-severe in 27 (61.4 %) women.
All severe forms of the disease occurred exclusively in
postmenopausal women. Moreover, the duration of
menopause in such women ranged from 1 to 2 years.

Selection of individuals for inclusion in the study was
performed on the basis of detailed anamnesis, complaints
and examination using standard clinical and laboratory
methods of investigation.

Investigation of the concentration of pituitary-ovarian
hormones (LH, FSH, prolactin, estradiol, progesterone,
testosterone), thyroid (TSH, triiodothyronine (T3), thyroxine
(T4)) and adrenal glands (DHEA-s, cortisol) in the blood

plasma was determined by radioimmunoassay using
"Immunotech" (Czech-France) test systems kits. All studies
were performed on the basis of the enzyme immunoassay
laboratory of the Municipal Enterprise "Khmelnitsky City
Perinatal Center". All patients received the prior consent of
the study.

Comparisons of the quantitative data of the two related
groups (before and after treatment) were made using the
Wilcoxon nonparametric paired-sample criterion. When
differences were detected, pairwise group comparisons
were performed using the Mann-Whitney test. Differences
were significant at p<0.05 levels [8, 9].

Results

In perimenopausal women, an increase in the
concentration of gonadotropic hormones was found to be
characteristic of menopause, and in women with climacteric
syndrome this increase was significantly greater than in
healthy women of the same age (Fig. 1). Thus, the LH level
was increased in 3.7 times as compared to the control
(35.71+£3.57 mlU/ml and 9.640+1.050 mIU/ml, respectively,
p<0.05), FSH - 1.59 times (13.68+1.040 mlU/ml and
8,560+1.080 mlU/ml, respectively, p<0.05), the LH/FSH ratio
increased 2.34-fold (2.610+0.470 and 1.126+0.130,
p<0.05, respectively). At the same time, prolactin decreases
in 1.5 times (respectively 154.0+£17.2 plU/ml and
233.8+23.1 plU/ml, p<0.05), estradiol - 1.2 times
(respectively 104.5+£9.1 ng/l and 126.3+£10.7 ng/l, p<0.05),
testosterone - 2.9 times (respectively 0.187+0.020 ng/ml
and 0.539+0.090 ng/ml, p<0.05). Progesterone
concentration was at the control group level (0.358+0.040
ng/ml and 0.379+0.030 ng/ml, respectively, p>0.05).

Postmenopausal women revealed the following (Fig.
2): LH level increased 3-fold compared to control
(64.18+3.31 mIU/ml and 21.13+1.06 mlU/ml, respectively,
p<0.05), FSH in 1.9 times (respectively 42.21+0.40 mIU/ml
and 22.30+1.09 mlU/ml, p<0.05), the LH/FSH ratio
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Fig. 1. Comparison of indicators of hormonal homeostasis of
perimenopausal women with climacteric syndrome with healthy
women of the same age.
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Fig. 2. Comparison of hormonal homeostasis indices of
postmenopausal women with climacteric syndrome with healthy
women of the same age.

Table 1. Thyroid function in women with climacteric syndrome in
perimenopausal and postmenopausal age (Mtm).

Hormones Ma_in group Co_ntrol p
(n=21-43) (n=21)
Perimenopausal age
TSH (mIU/L) 0.840+£0.130 | 1.420+0.340 | <0.05
Triiodothyronine (T 3) (nmol/L) | 1.860+£0.100 | 2.080+0.150 | >0.05
Thyroxine (T 4) (nmol/L) 107.9+1.7 87.38+1.82 | <0.05
Postmenopausal age
TSH (mIU/L) 0.540+£0.100 | 1.090£0.110 | <0.05
Triiodothyronine (T 3) (nmol/L) [ 1.830+£0.050 | 1.970+0.090 | >0.05
Thyroxine (T 4) (nmol/L) 90.18+2.04 | 85.00+3.92 | >0.05

Table 2. Functional state of adrenal glands in women with
climacteric syndrome in perimenopausal and postmenopausal age

(M+m).
Hormones iy | 2y | P

Perimenopausal age

DHEA-s (nmol/L) 5.450+0.260 | 6.920+0.240 | <0.05

Cortisol (nmol/L) 378.8t7.0 440.0£12.3 | <0.05
Postmenopausal age

DHEA-s (nmol/L) 1.860+0.110 | 4.060+0.330 | <0.05

Cortisol (nmol/L) 189.2£10.7 385.6+11.7 | <0.05

increased in 1.4 times (1.520+£0.220 and 0.950+0.130,
p<0.05, respectively). The level of prolactin decreased in
1.2 times (respectively 173.3+8.5 plU/ml and 210.1+32.1
plU/ml, p<0.05), estradiol - 2.2 times (respectively
39.93+2.71 ng/ml and 87.93+14.10 ng/ml, p<0.05),
progesterone - 1.9 times (respectively 0.147+0.030 ng/ml
and 0.280+0.040 ng/ml, p<0.05), testosterone - 2.4 times
(respectively 0.158+0.120 ng/ml and 0.377+0.200 ng/ml,

p<0.05).

The functional status of the thyroid gland (TSH,
triiodothyronine (T3) and thyroxine (T4)) and adrenal glands
(DHEA-c, cortisol - involved in the functioning of the
reproductive system) in women of perimenopausal and
postmenopausal age are presented in Table 1 and 2.

Discussion

In the available literature, there is no comparison of
hormonal changes in the age range, and between groups
of women with and without climacteric syndrome, and are
not involved in the study of thyroid and adrenal hormones
[11,14,17, 20].

If we compare hormone indices in women of the main
group of perimenopausal age and control, we should note a
significant increase in LH and FSH levels, LH/FSH ratio,
and a significant decrease in estradiol, prolactin, and total
testosterone [1, 3]. No significant increase in progesterone
was observed. These indicators are correlated with the data
of many researchers [4, 5, 6, 7].

Postmenopausal women, due to the atrophy of the
receptor apparatus of hormone-dependent organs,
exacerbate the involutive processes, which is certainly
consistent with the literature [1, 2, 3, 15]. However, we have
found that ovarian and pituitary hormone depletion in women
with climacteric syndrome is much deeper than in healthy
postmenopausal women. In perimenopausal and
postmenopausal periods, levels of gonadotropins increase
and prolactin, estradiol, progesterone and testosterone
levels decrease [2, 4], but in women with climacteric
syndrome these changes are more pronounced.

Analysis of hormonal parameters of thyroid function in
women with climacteric syndrome of perimenopausal and
postmenopausal age showed that TSH levels were
significantly lower than controls, however, thyroxine tended
to increase (p<0.05 was valid only for women of
perimenopausal age).

Analysis of the functional state of the adrenal glands in
women with climacteric syndrome perimenopausal age
showed that the level of DHEA-c in women of
perimenopausal age was lower than the control 1.3 times
(p<0.05), and the level of cortisol was 1.2 times lower
(p<0.05). Postmenopausal women also experienced a 2.2-
fold decrease in DHEA-s compared to controls, and a 2.0-
fold decrease in cortisol (p<0.05).

Thus, perimenopausal and postmenopausal women
with climacteric syndrome have increased levels of
gonadotropins and decreased levels of prolactin, estradiol,
progesterone, and testosterone compared with healthy
women of the same age groups. Moreover, in
postmenopausal women, these changes are significantly
more pronounced than in the perimenopause, indicating a
deep atrophy of receptors of hormone-dependent tissues
and, as a consequence, the deepening of involutional
processes.

A comparative study of the density of the receptor
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apparatus in estrogen-dependent organs in peri and
postmenopausal women with and without climacteric
syndrome is promising.

Conclusions

1. In perimenopausal and postmenopausal women with
climacteric syndrome, there are increased (p<0.05) levels
of gonadotropins - LH in 3.7 and 3.0 times, respectively,
and FSH in 1.6 and 1.9 times; and decreased (p<0.05)
prolactin levels by 1.5 and 1.2 times, estradiol by 1.2 and
2.2 times, and testosterone by 2.9 and 2.4 times,
respectively, compared with healthy women of similar age
groups. A significant decrease in progesterone 1.9 times
occurred only in the group of postmenopausal women with
climacteric syndrome.

2. Women with climacteric syndrome of perimenopausal
and postmenopausal age showed a significant decrease
in TSH compared to similar controls: 2.6 times and 2.0
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OCOBJIMBOCTI TOPMOHAJIbHOIO FOMEOCTA3Y Y XXIHOK NEPUMEHOIMAY3AJIbHOIO TA MOCTMEHOMNAY3AJIbHOIO
BIKY 3 KNIMAKTEPUYHUMWU NOPYLUEHHAMU

Bacbkie 0O.B., NpuzopeHko A.M., lopb6amiok O.I., lLlamkoecbka A.C., biHbkoecbka A.M.

83a daHumu BOOS3 3apa3 Ha nnaHemi 46 % xiHok nepebysaroms y 8iui cmapwe 45 pokie, ceped XiHOK YkpaiHu - ue malixe rnonosuHa
(13,2 minblioHa). 3 Hux 46-68 % cmpaxdaromb Ha KniMakmepuyHul cuHOpom. 36inbuweHHs mpusanocmi 300po8020 Xumms ma
rporioHaysaHHs 8iKy npauesdamHocmi Habysaomb He minbKu MeOUYHO20, a U coujiarbHO-eKOHOMIYHO20 3HaYeHHS, SK 8 YKpaiHi, mak
i 8 iHWuUX esporelicbkux KpaiHax. Tomy, memor O00cCniOxeHHs 6yno KOMIAEKCHe (3 3anydyeHHsIM 2inoghisapHuXx, S€YHUKOBUX,
HalOHUPHUKOBUX ma MUpeOoiOHUX 20PMOHI8) 20pMOHaIIbHe 06CMeXXeHHS XIHOK repu- ma rnocmmeHonay3anbHO20 8iKy 3 KiiMakmepuyHUM
cuHOpomMoM 0Onsi 8usieneHHs1 Halbinbw 8ipo2i0HUX 20pMOHanbHUX npedukmopie AaHoi namosnoeii. Ans yboz2o y 64 XiHOK
nepumMeHonay3anbHo20 ma MoCMMeHonay3anbH020 8iKy 3 KNiMakmepuyHUMU nopyweHHsaIMU ma y 42 300posux XIHOK UuX Xe 8iKosux
Kameeopili 6yrno eukoHaHo O0C/iOXeHHs1 KoHUueHmpauii ainogisapHux (J1I, ®CI, nponakmuHy), S€4HUKOBUX 20pMOHI8 (ecmpadiony,
rpoeecmepoHy, mecmocmepoHy), 20pPMOHig wumornodibHoi 3anosu (TTI, mputiodmupoHuHy (T3), mupokcuHy (T4)) ma HaOHUPHUKi8
(ArEA-c, kopmu3sony) e nna3mi kposi. [opMOHU 8u3Havasnu 3a 0onomozot0 Habopy mecm-cucmem ¢pipmu "Immunotech” (Yexisi-
®paHuyis) padioimyHHuM memodom. [NopieHSIHHSA KinbKicHUX daHux 080X rnoe's3aHux epyn (0o ma nicns nikyeaHHs), 30ilicHunu 3a
00romozot0 HenapamempuyHo20 Kpumepito BirikokcoHa 0 napHux eubipok. [Npu susisrieHHI pi3HULUi BUKOHY8arlu ronapHi MNOpPieHsIHHS
2pyn 3a doromozor Kpumepito MaHHa-YimHi. Y XiHOK nepumeHonay3asnibHO20 ma MocmmMeHonay3anbHo20 8iKy 3 KiiMakmepuyHUM
CUHOPOMOM MOPIBHSIHO 3i 300POBUMU XKIHKaMU UuX e 8iKkosux 2pyn byno ausierieHo 00CmosipHO nidsuleHi pigHi 2oHadomporiiHie (J1I
y 3,7 ma 3,0 pa3su, sidnosioHo; ®CI" y 1,6 ma 1,9 pasie) ma 3HUXeHi MokasHUKuU rponakmuHy y 1,5 ma 1,2 pasu; ecmpadiony y 1,2 ma
2,2 pa3u ma mecmocmepoHy y 2,9 ma 2,4 pasu. [JocmosipHe 3HWXeHHs rnpozecmepoHy 8 1,9 pasu marno micue nuwe y 2pyni XiHOK
rocmmeHornay3anbHO20 8iKy 3 KniMakmepuyHUM CUHOPOMOM. Y XiHOK nepumeHonay3anbHO20 ma nocmmeHonay3asbHO20 8iKy OCHOBHOI
2pynu 8cmaHog/ieHo 00CMO8IipHEe 3HUXEHHS (MOPiBHSIHO 3 KOHMporsiem) pieHs AMEA-c - e 1,3 ma 2,2 pa3su, 8idnogioHo; kopmu3ony y 1,2
ma 2,0 pasu; TTI y 2,6 ma 2,0 pa3u. Pa3om i3 mum, mupokcuH mae meHOeHuito 0o nidsuweHHs1 (p<0,05 6yna diticHa nuwe Onsi XiHOK
riepumeHornay3asnbHo20 8iKy). TakuM YUHOM, Y XIHOK NOCMMeHornay3anbH0o20 8iKy 3 KiliMakmepu4yHuUM CUHOPOMOM 20PMOHafbHUU
ducbanaHc € binbw supaxeHuM, Wo ceidyumb rpo 2rnuboKy ampoito peyenmopie 20pPMOHO-3aM1eXHUX MKaHUH i, K Hacriook,
rnoanubneHHs1 iH8OMIOMUBHUX MPOoUecis.

Knto4yoBi cnoBa: 2opmoHanbHUll 20Meocmas, nepumeHonaysa, MocmmMeHonay3a, KiiMakmepuyHi rnopyuweHHs.

OCOBEHHOCTWU FrOPMOHAIIbHOIO TOMEOCTASA Y XXEHLLUWH NEPUMEHOMNAY3AIIbHOIO U MOCTMEHOMAY3AJIbHOIO
BO3PACTA C KNTMMAKTEPUYECKUMN HAPYLLEHUAMMU

Bacbkue O.B., puzopeHko A.ll., lop6amiok O.I., Llamkoeckas A.C., BuHbkoeckasi A.M.

Mo daHHbIM BO3 celivac Ha nnaHeme 46 % xeHWUH Haxo0simcs 8 go3pacme cmapuwie 45 nem, cpedu XeHUWUH YKpauHbl - 3mo noymu
rnonosuHa (13,2 munnuoHa). M3 Hux 46-68 % cmpadarom om KruMakmepuyeckoeo cuHOpoma. Yeenu4yeHue npodosmKumenbHocCmu
300p080OU XU3HU U MpOfIoH2ayuu 8o3pacma pabomocrocobHocmu rnpuobpemarom He MmosbKo MeJOUYUHCKOe, HO U coyuarbHOo-
SKOHOMUYeCKOe 3HaYeHue, KaK 8 YkpauHe, mak u & Opyaux espornelickux cmpaHax. [Toamomy, uenbto uccredosaHusi bbi10 KOMIIEKCHOE
(c soernedeHueM aunoghudapHbiX, AUYHUKOBbIX, HaOMOYEYHUKO8bIX U MUPeOoUOHbIX 20PMOHO8) 20pMOHaribHoe obcriedosaHuUe XeHUUH
repu- u nocmmeHonay3ansHo20 o3pacma C KIUMakmepu4ecKuM CUHOPOMOM Orisi 8bisisrieHUs1 Hauboree 8epOsMHbIX 20PMOHaTbHbIX
npedukmopoes daHHoOU namonoauu. Ansi amoeo y 64 XeHWwuH nepuMmeHonay3anbHo20 U MoCmMMeHonay3anbHo20 go3pacma C
KIUMakmepu4YecKuMU HapyuweHUsiMu U y 42 300po8bix XeHUUH 3Mux Xe 803pacmHbIX kameaopuli ObIr10 8bIMOIHEeHO uccriedosaHue
KoHUeHmpauuu aunogu3sapHsix (I, ®CI, nponakmuHa), SUYHUKOBbIX 20PMOHO8 (3cmpaduorna, rpo2ecmepoHa, mecmocmepoHa),
20pMOoHO8 wumosudHol xenesbl (TTI, mpuiiodmupoHuHa (T3), mupokcuHa (T4)) u HadnoyeyHukos (AI'OA-c, kopmu3sona) 8 rniasme
Kposu. [opmoHbI onpedensinu ¢ noMowbio Habopa mecm-cucmem ¢upmbi "Immunotech” (Yexusi-OpaHyusi) paduoumMmyHHbIM Memooom.
CpasHeHue KonuyecmeseHHbIX OaHHbIX 08YX cesi3aHHbIX 2pyni (00 u nocrne fedeHust), OCywecmausu ¢ noMOoWbIo Hernapamempu4ecKko20
Kpumepusi BunkokcoHa 0115 napHbix 86160p0oK. [pu 8bissereHuU pa3HuUbl 8bIMOHANU 10MapHbIe CPaBHEHUS 2pyrin C MOMOWbI0 Kpumepusi
MaHHa-YumHu. Y XeHWUH nepumeHonay3aibHo20 U mocmmeHonay3anbHo20 8o3pacma C KiuMakmepu4yeckum CUHOPOMOM 10
cpasHeHU €O 300p08bIMU XEHWUHaMU 3muX Xe 803pacmHbiX apyrnn 6bi/10 8biA81eHO 0CMOB8EepPHOEe Mo8bILEHUE ypO8Hel
2oHadomponuHos (11 e 3,7 u 3,0 pasa, coomeemcmeeHHo;, @®CI" 6 1,6 u 1,9 pa3) u cHuUXeHue nokazameneu nponakmuHa 6 1,5 u 1,2
pasa; acmpaduona 8 1,2 u 2,2 pasa u mecmocmepoHa 8 2,9 u 2,4 pasa. [JocmogepHoe CHuUxeHue rnpozecmepoHa 6 1,9 pasza umesno
Mecmo moJsIbKO & 2pyrine XeHWUH MocmmeHonay3anbHo20 8o3pacma C KAuMakmepuyeckum CUHOPOMOM. Y XeHUWUH
repumMeHonay3asnbHo20 U MOCMMeEHOoNay3asnbHO20 803pacma OCHOBHOU 2pyribl yCmaHOo8/1eHO 00CIMO8EPHOE CHUXEHUE, M0 CPAaBHEHUIO
¢ KoHmpornewm, yposHs AIOA-c e 1,3 pasa u 2,2 paza, coomeemcmeeHHO; kopmu3ona 6 1,2 u 2,0 pasa; TTI e 2,6 pasa u 2,0 pasa,
coomeemcmeeHHO. Bmecme ¢ mem, mupoKkcuH umen meHOeHUUIo K rnosbieHuro (p<0,05 bbina delicmeumeribHa MosibKo 0715 KEeHUWUH
nepumMeHonay3asnbHo20 go3pacma). Takum 0bpa3om, y XeHUWUH MocmMeHonay3ansHo20 8o3pacma ¢ Knumakmepuyeckum CuHOpOMOMm
20pMoOHarnbHbIl ducbanaHc sensemcs bosee 8blpaxXeHHbIM, Ymo ceudemenbcmayem o 27aybokol ampocuu peuernmopos
20PMOHO3a8UCUMbIX MKaHel U, Kak credcmeue, yarybrneHuu UHBOTIOMUBHbIX MPOUECCos.

KnioyeBble cnoBa: 20pMoHarbHbIl 20Meocmas, nepumMeHornay3a, nocmmeHonay3sa, KIuMakmepuyecKue HapyweHuUs.

Ne35, Page 43-47 47



