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PECULIARITIES OF HORMONAL HOMEOSTASIS IN WOMEN
WITH DEFICIENT BODY WEIGHT

Currently, among young women, the prevailing concept of female
beauty is a slender figure with a poor subcutaneous fat layer. In this
connection, many young girls use various diets and visit fitness clubs
in order to lose body weight. After marriage, a significant number of
them apply to family planning offices due to the failure to get pregnant
after a year and more of regular sex life without contraception. The
purpose of the research was to show the correlation between the levels
of pituitary and ovarian hormones during the menstrual cycle and body
weight deficit in women planning pregnancy.

The study was carried out at the City Clinical Maternity House
during 2014-2019. The information was gathered by interviewing
women with body weight deficit, who were planning pregnancy, and
by analysis of hormone levels. We examined 327 patients. The content
of follicle-stimulating hormones (FSH), luteinizing hormones (LH),
prolactin, progesterone, estradiol, cortisol was studied. The subjects
were divided into 4 groups depending on the body weight deficit: 1st
group — a decrease in body weight of up to 5%, 2nd group — a decrease
in body weight from 5 to 10%, 3rd group — from 10 to 15%, 4th group
— more than 15%. The studied groups were also stratified according to
the main etiological factor, namely: a) insufficient nutrition in
quantitative and qualitative terms (starvation, some vitamin
deficiencies, etc.); b) long-term physical exertion; c) long-term
psycho-emotional stress; d) asocial lifestyle (alcoholism, substance
abuse).

The results of the study showed changes in the level of hormones in
response to the influence of these factors.

It was concluded that the most important factor that changed the
level of hormones in the body was a causal relationship that caused
weight loss. The most significant factors were: prolonged psycho-
emotional stress and malnutrition, while prolonged physical exertion
and unhealthy lifestyle were milder predisposing causes that led to
changes in hormonal levels in case of underweight. To relieve psycho-
emotional stress and optimize nutrition, it is necessary to manage
patients together with a psychotherapist and a nutritionist.

Keywords: follicle-stimulating hormone, luteinizing hormone,
progesterone, estradiol, prolactin, cortisol, prolonged psycho-
emotional stress, malnutrition.
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Pe3rome OCOBJIMBOCTI T OPMOHAJIBHOI'O T OMEOCTA3Y VY
Anarouiii B. Cyxapes, KIHOK 3 JE®IIUTOM MACH TLJIA
Tersana B. Konung, B nmanwmii wac cepen MOJIOAMX XKIHOK MEPEBaKaIOTh YABIEHHS IIPO
Bosoqumup Lboiixo, KIHOUY Kpacy K CTPYHKY Qirypy 3i crabOBHpa)XCHHM ITiIIIKipHUM
Kaghedpa axywiepcmea, 2iHeKON02i] JKUPOBHUM IIapoM. Y 3B'SI3Ky 3 UMM 0arato MOJIOJUX AiBYAT BHKOPHC-
ma  nianyéanua cin’i, m. Cymu, TOBYIOTb Pi3Hi JI€TH, 3aHATTS Y (iTHEC-KIYOl 3 METOIO 3HWKECHHS Macu
Vpaina tina. Ilicns oapyKeHHsI 3HAYHA KUIBKICTh 3 HUX 3BEPTAEThCS 10 Kali-

HETIB MJIaHyBaHHSA CiM'T y 3B'SI3KYy 3 BIACYTHICTIO BariTHOCTI HICIISl POKY
Ta OULIbLIE PEryJIsIpHOTO CTaTEBOTO XHTTSA Oe3 KoHTpanemnuii. Metoro
JOCTIDKEHHS OyJI0 MOKa3aHo 3B’ 30K MIX PiBHSAMH TOPMOHIB Timogiza
Ta S€YHUKIB ITiJ] 9aC MEHCTPYAJIbHOTO IUKIY Ta ACPIIIUTOM MacH Tila
JKIHOK, SIKi TUTAHYIOTh BaTiTHICTb.

Hocnimkernss mpoBommwiock Ha 06a3i KHII “CyMmcpkuii MichKUiA
KITiHIYHIHA monoroBuil OyauHOK IIpecBstoi diBu Mapii” CMP mports-
rom 2014-2019 poxis. Hamu ob6crexxeno 327 nauieHTok. JlociimkeHo
BMICT TOpMOHIB ¢(outikyno-ctumymorodoro (DCT), nroreinizyrouoro
(JIT'), nponakTuHy, NPOTECTEPOHY, eCTpaaiony, Koptuzony. O6cTexy-
BaHI 3aJIe)KHO BiA MediluTy Macu Tiia po3nijicHi Ha 4 rpymu: l-a —
3HW)KEHHS MacH Tina 1o 5 %, 2-a — 3HmKeHHsa MacH Tiia Big 5 1o 10 %,
3-2 Big 10 go 15 %, 4-a — 3umKkeHHS MacH Tina Ounbire 15 %. Jocmi-
JUKYBaHI Tpymu OylIM TaKOXX PO3JAUICHI 32 OCHOBHHUM CTiOJOTIYHHM
(akTopoM, a came: a) HEAOCTATHE XapuyBaHHSA B KiJIbKICHOMY Ta SIKicC-
HOMY BiTHOIICHHI (TOJIOXyBaHHSI, EsSKi aBiTaMiHO3H TOIIO); 0) TpUBai
(hi3MYHI HaBaHTAXXCHHS, B) TPHUBaJla NICHXOEMOIiHA HAIIPyTa; T') aco-
IiaTbHUM CIIOCIO KUTTS (AJTKOTO0JI13M, TOKCHKOMAaHIs).

Pesynbrati nOCHIIKEHHS 1OKa3aiyd 3MIHM PiBHS FOPMOHIB Y Bij-
MOBI/Ib HA BILIMB 3a3HAYCHHX YMHHHUKIB.

3po0iieH0 BHCHOBOK, IO HaWBXJIMBIIINM (AKTOPOM, IIO 3MIHIOE
piBEHb TOPMOHIB B OpraHi3mi, € NPUYMHHHUHA 3B'SI30K, IO BHKIIMKAE
BTpaTy MacH Tina. HalOinpll 3Ha4yIMMU €: TpUBaJIe IICUXOEMOLiiHe
HANIPY’)KCHHS 1 HEJOCTaTHE XapuyBaHHs, TOJII SK TpuBaii (i3uvHi Ha-
BAaHTAXKCHHS 1 BEJCHHS HE3/10POBOTO XHUTTS € OUIbII M'SKMMHU TPUYH-
HAMH, 10 BUKIWKAIOTh 3MiHH TOpMOHaimbHOTO (oHy mpu medimmti
MacH Tina. /s 3HATTS MCUXOEMOIIHHOT HAIIPYTH Ta ONTHMI3allil Xxap-
YyBaHHA HEOOXiJHE CIIIbEHE BEICHHS MAIIEHTOK i3 ICUXOTEPareBTOM
Ta JIi€TOJIOTOM.

KuouoBi cioBa: (omiKyJI0-CTUMYIIOIOYUH TOPMOH, JTIOTEiHI3yI0-
YU TOPMOH, IPOTECTEPOH, €CTPaIioJl, MPOJIAKTHUH, KOPTU30JI, TPHBAJIA
MCUXO0EMOIIiiHA HApyra, HeJIOCTATHE Xap4YyBaHHS .
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Introduction/Beryn

Currently, a lot of research is devoted to the
pathogenesis, the peculiarities of the obesity
clinical picture and its connection with the
functional disorders of the endocrine glands and
metabolism [1, 4, 5, 6, 7]. At the same time, the
question of the pathogenesis of body weight
deficiency (BWD) and its influence on the
reproductive function of women remains poorly
understood [2, 3, 8]. The pathogenetic mechanisms
of the development of menstrual dysfunction
against the background of decreased body weight
are associated with a disorder of the
neurotransmitter metabolism of the central nervous
system with a decrease in the release of GnRH. A
certain role is played by a decrease in the amount of
adipose tissue [9, 10, 11]. The body's response to
weight loss is individual, and even a minor loss of
body weight (3—10% decrease) can lead to the onset
of the disease [12, 13, 14].

The objective of the study was to research the
serum levels of pituitary and ovarian hormones
during the menstrual cycle in underweight women
planning pregnancy.

Materials and research methods

To determine prognosis of the reproductive
potential in underweight women, we studied the
state of hormonal balance during the menstrual
cycle in 327 women. Standard body weight was
calculated using Broca's index. Depending on the
severity of underweight, we identified 4 degrees of
BWD: 1st degree — a decrease in body weight of
up to 5%, 2nd degree — a decrease in body weight
from 5 to 10%, 3rd degree — from 10 to 15%, 4th
degree — more than 15%.

The studied groups were also divided according
to the main etiological factor, namely: a)
insufficient nutrition in quantitative and qualitative
terms (starvation, some vitamin deficiencies, etc.);
b) long-term physical exertion; c¢) prolonged
psycho-emotional stress; d) unhealthy lifestyle
(alcoholism, substance abuse). The survey was
carried out in connection with the absence of
pregnancy in marriage for a year or more with
regular sex life without contraception.

The content of estradiol, progesterone, follicle-
stimulating and luteinizing hormones, prolactin,
cortisol in the 1st and 2nd phases of the menstrual
cycle was studied.

To characterize the reproductive function via
the blood serum, the content of gonadotropic
hormones follicle-stimulating (FSH), luteinizing

(LH) and prolactin, as well as sex steroids
progesterone and estradiol in the follicular (on days
2-7) and luteal (on days 20-22) phases of
menstrual cycle were studied.

Research results and discussion

When studying the content of estradiol in the 1st
phase of the menstrual cycle in women, depending
on the cause and degree of body weight deficiency,
it was found that in the 1st study group, a
significant decrease in the content of the hormone
(p < 0.05) was observed only in patients with
prolonged psycho-emotional stress (by 19.6%),
while no significant changes were noted in other
study subgroups. In the 2nd study group, there was
a significant decrease in the hormone content (p <
0.05) in the subgroups with insufficient nutrition
(by 21.6%) and with prolonged psycho-emotional
stress (by 37.2%) with no significant changes in the
long-term physical exertion and unhealthy lifestyle
subgroups. In the third study group, as compared
with the control group, a significant decrease in the
level of the hormone was noted in the subgroups of
insufficient nutrition (by 35.3%) and prolonged
psycho-emotional stress (by 60.8%). A significant
decrease was also found in the subgroup of long-
term physical exertion (by 21.6%) and in the
subgroup of patients leading an unhealthy lifestyle
(by 19.6%). In the 4th study group, the content of
estradiol in the subgroup with malnutrition as
compared with the control group decreased by
58.8%, in prolonged physical exertion subgroup —
by 27.5%, in prolonged psycho-emotional stress
subgroup — by 68.6%, in unhealthy lifestyle
subgroup — by 39.2%.

A similar picture was observed with the changes
of progesterone content over time in the 1st phase
of the menstrual cycle. Thus, in the 1st study group,
a significant decrease in the content of this hormone
was observed only in women with prolonged
psycho-emotional stress (by 23.0%), while in the
2nd study group, the content of progesterone was
significantly (p < 0.05) decreased in women with
malnutrition (by 21.1%) and prolonged psycho-
emotional stress (by 40.4%) with no significant
changes in the subgroups with prolonged physical
exertion and leading an unhealthy lifestyle. In the
3rd study group, a decrease in the content of
progesterone in women in the 1st phase of the
menstrual cycle was observed in all subjects: in
women with malnutrition (by 37.2%), prolonged
physical exertion (by 23.1%), prolonged psycho-
emotional stress (by 59.6%), and those leading an
unhealthy lifestyle (by 23.1%). Accordingly, in the

Thiswork islicensed under
Creative Commons Attribution 4.0 International License
https://creativecommons.org/licenses/by/4.0/



Sukharev AB, Kopytsia TV, Boyko VI

EUMJ, 2021;9(4):410-415

4th study group: progesterone content decreased in
the insufficient nutrition subgroup by 56.9%, in
long-term physical exertion subgroup — by 34.6%,
in prolonged psycho-emotional stress subgroup —
by 71.2%, in unhealthy lifestyle subgroup — by
42.3%.

A similar picture was also observed for the
content of estradiol and progesterone in the 2nd
phase of the menstrual cycle, although the changes
in the content of progesterone were more clearly
expressed while maintaining the above-described
regularity. The emerging deficiency of estradiol and
progesterone was noted in the 1st study group in
women with malnutrition, which amounted to
13.6% and 29.2%, respectively, vs. women in the
control group.

When studying the content of follicle-
stimulating hormone in the 1st phase of the
menstrual cycle, a decrease in the content of this
hormone by 22.6% in the 1st study group in women
with prolonged psycho-emotional stress (p <0.05)
was observed, while there were no significant
difference in other subgroups compared with the
controls. In the 2nd study group, a significant
decrease in the content of follicle-stimulating
hormone was observed in women with malnutrition
and long-term psycho-emotional stress (p < 0.05).
At the same time, in women of the 3rd study group,
a decrease in the content of follicle-stimulating
hormone was as follows: insufficient nutrition
subgroup — by 31.4%, prolonged physical exertion
subgroup — by 22.8%, prolonged psycho-emotional
stress subgroup — by 46.5%, unhealthy lifestyle
subgroup — by 14.3%. In the 4th study group, the
content of follicle-stimulating hormone decreased
in women with malnutrition by 40.6%, in women
with prolonged physical exertion — by 30.5%, in
women with long-term psycho-emotional stress —
by 56.6% and in women with unhealthy lifestyle —
by 22.6%.

The study of luteinizing hormone content in the
1st phase of the menstrual cycle showed a
significant (p < 0.05) decrease by 24.7% in the 1st
study group in patients with prolonged psycho-
emotional stress vs. women in the control group,
with no significant difference in other study
subgroups. In the 2nd study group, the content of
luteinizing hormone was significantly lower (p <
0.05) in women with malnutrition and prolonged
psycho-emotional stress. In the 3rd study group, the
content of luteinizing hormone in the subgroup of
women with malnutrition decreased by 34.8% (p <
0.05), with long-term physical exertion — by 23.3%

(p < 0.05), with long-term psycho-emotional stress
— by 50.3% (p < 0.05), with unhealthy lifestyle — by
21.2%; in the 4th study group, the values decreased
by 45.1%, 35.1%, 66.5%, 30.0%, respectively.

A similar picture was observed for the content
of follicle-stimulating and luteinizing hormone in
the 2nd phase of the menstrual cycle.

The study of cortisol content, depending on the
cause and degree of body weight deficiency showed
that in the 1st study group, a significant (p < 0.05)
increase in the content of cortisol was found only in
the subgroup of women with long-term psycho-
emotional stress. At the same time, in the 2nd study
group, there was an increase in the content of
cortisol by 18.1% in women with malnutrition and
by 21.9% in women with long-term psycho-
emotional stress. In the 3rd study group, the cortisol
content increased in the subgroup with insufficient
nutrition — by 21.9%, with prolonged physical
exertion — by 9.7%, with prolonged psycho-
emotional stress — by 25.8%, with unhealthy
lifestyle — by 8.4%; while in the 4th study group,
the content of cortisol increased by 24.6%, 14.6%,
46.8%, 10.1%, respectively.

The study of prolactin content in women in the
1st phase of the menstrual cycle showed that in the
1st study group, a significant (p < 0.05) increase in
the content of prolactin was observed only in the
subgroup of women with long-term psycho-
emotional stress.

In the 2nd study group, there was an increase in
prolactin content by 19.8% in women with
malnutrition and by 31.9% in women with
prolonged psycho-emotional stress. In the 3rd study
group, the prolactin content increased in the
subgroup with insufficient nutrition by 17.9%, with
prolonged physical exertion — by 39.7%, with
prolonged psycho-emotional stress — by 42.8%,
with unhealthy lifestyle — by 7.4%; in the 4th study
group, the prolactin content increased by 12.6%,
11.7%, 42.1%, 12.2%, respectively.

Thus, a relationship was found between
underweight and changes in hormone levels that
influenced infertility in marriage (when other
factors of infertility were excluded). When studying
the causal relationship between a decrease in body
weight and hormone level abnormalities, it was
shown that the most important factor that changed
the level of hormones in the body was a causal
relationship that caused weight loss. The study can
be used to develop an algorithm for the treatment of
such patients together with a psychotherapist and
nutritionist.
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Conclusions/BucHoBKH

In women with varying degrees of body weight
deficiency, hormonal changes are observed,
aggravated with the severity of metabolic disorders,
and are a reflection of internal homeostasis
disorder. The most important factor affecting
pathological processes in the body is the causal

relationship that causes weight loss. The most
significant factors are prolonged psycho-emotional
stress and malnutrition, while long-term physical
exertion and unhealthy lifestyle are milder
predisposing causes leading to changes in
homeostasis.

Prospects for future research/IlepcneKTHBH MOAAIBIINX JOCTIKEHD

Prospects for further research are related to the study of the effectiveness of psychotherapeutic effects on

hormone levels.
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