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= Hypothesis/aims of study. Ovarian insufficiency is present in more than 30% of reproductive-age obese women. The role
of leptin in the pathogenesis of ovarian insufficiency is not yet established and has to be clarified. It is of interest to study
the effect of obesity therapy on hyperleptinemia, hormonal and ovulatory function in reproductive-age women with
alimentary obesity. The aim of this study was to assess the effect of obesity therapy on leptin level and hormonal ovarian
function in women of reproductive age.

Study design, materials and methods. All studied women underwent a clinical and laboratory examination, including:
medical history, anthropometry (height and weight measurement, waist and hip circumferences, body mass index
calculation), blood pressure measurement, gynecological examination, ultrasound examination of the pelvic organs,
osteodensitometry, determination of serum gonadotropins, sex hormones, insulin, leptin, and blood biochemical
parameters, morning fasting blood glucose, and glucose after the glucose tolerance test. The survey and objective
examination data were recorded in a specially developed application form, including the following parameters: the patient’s
age, menarche age, the type of the menstrual cycle, data on pregnancies, childbirth and reproductive plans, gynecological
and somatic diseases.

Results. The relationship between the initial levels of leptin, estradiol, HOMA-IR, the number of follicles in the ovaries
and the restoration of ovulatory function after the weight loss was revealed. The analysis produced a mathematical model
to estimate the predictive value of these indicators in relation to the recovery of ovulation after the weight loss. An analysis
was made of the effectiveness of drugs used to treat excess body weight (metformin and sibutramine).

Conclusion. The predictive value of the baseline levels of leptin and estradiol, the number of antral follicles and insulin
resistance in relation to the achievement of ovulation after the reduction of body weight in patients with anovulation
caused by excess body weight and obesity has been established. Ovulation recovery did not depend on the choice of
a drug used to treat excess body weight. When comparing the groups of women who received medication for alimentary
obesity using metformin and sibutramine, no significant differences in the frequency of ovulation recovery were found.

= Keywords: obesity therapy; metformin; sibutramine; ovarian failure; leptin; insulin resistance; estradiol; ovulation.
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= Axmyanvrocmo. bonee veM y 30 % >KeHIINH PETPOAYKTUBHOTO BO3PACTa C M3OBITKOM MACChl Te/Ia M OKMpeHeM HabTio-
JaeTCsA HeOCTaTOYHOCTD AMYHMKOB. IIpefcTaBIeHbl JaHHbBIE O 3HAYVMOM B/IMAHNM JIETITHHA Ha PEIIPOAYKTMBHYIO CHCTe-
MY, CTEPOMJIOTeHe3 B ANYHNMKAX I TOPMOHA/ILHYIO HEJIOCTATOYHOCTD AMYHMKOB Y XKEHILVH C a/IMMEHTapHbIM OXXMPEHMEM.
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ITpencTaBisieT MHTepeC BIUSHYE TePANNY OKUPEHMS Ha KOPPEKIUIO TUIlep/ienTuHeMun 1 3¢ peKTMBHOCTh BOCCTAHOB-
JIeHIsI TOPMOHA/IBHOI U OBY/LITOPHOI (PYHKIMII Y XKEHILNH PEIPOAYKTUBHOTO BO3PACTA C A/IMMEHTAPHBIM OKUPEHUEM.

Ilenv — M3y4nTh BIVSHIE TePANIUN OXMPEHSI HA YPOBEHb JIEIITHHA ¥ TOPMOHA/IbHYIO QYHKI[UIO SIMIHUKOB Y SKEHIIH
PenpoayKTUBHOIO BO3PACTa.

Mamepuanvt u memoOvt uccrne008anuss. Bcem xeHIMHAM IIPOBOAVIN KIMHIKO-/TabopaTopHOe 06CeoBaHme, BKII0Ya-
Iolljee cOOp aHAMHe3a, aHTPOIOMETPUIO (M3MepeHIe POCTa I Beca, OKPY>KHOCTU Ta/TUM U OKPY>KHOCTH Oefiep, BBIYUC/IEHe
MHJEKCca MacChl Tefa), M3MepeHMe apTepUanbHOTO JaBIeHN s, THMHEKOTIOrnuecKoe 00C/IefjoBaHNe, Onpefie/ieHye YPOBHs ro-
HaJOTPOINHOB, OJIOBBIX TOPMOHOB, MHCY/INHA, JIETITYHA KPOBYU, OMOXMMIYECKIX [TOKa3aTeneil KpOBY, YPOBH IIIOKO3bI
HATOIIAK U IPo6y Ha TOJIEPAaHTHOCTD K ITIIOKO3€, YIbTPa3ByKOBOE MCCIIeOBAHNE OPIaHOB MaJIoTo Ta3a, OCTEOfeHCUTOMeE -
TPUIO IO IPOTpaMMe «Bce Teto». JJaHHbIe oITpoca 1 06beKTHBHOTO 00C/IeJOBAHYI 3aHOCUIN B CIIEIIMAIbHO Pa3paboTaHHYo
AHKETY, B KOTOPYIO BOLIIM C/IEYIOLIME TI0KasaTe/ln: BO3PAcT MALMEHTKM, BO3PACT MEHAPXe, XapaKTep MEHCTPYalbHOTO
IVIKTIa, TAaHHbIE O 6ePEMEHHOCTSX, POfiaX U PeIPOIYKTUBHBIX IUTAHAX, TMHEKOTOIMYECKIX 1 COMAaTUYeCKIX 3a60/IeBaHNUAX.

Pesynvmamut uccnedoéanus. BolaBieHa B3aMOCBA3b MKy UCXOIHBIM YPOBHEM JIENITHHA, 3CTPA/INOIIA, KOMYECTBa
(OINKYIOB B AMYHVKAX M BOCCTAHOBJICHMEM OBY/LITOPHON (YHKLIMY IIOCTIe CHVDKeHN: Beca. bplna cocraBieHa Mare-
MaTn4ecKass MOJIeNb [ OLeHKM BePOSATHOCTY BOCCTAHOBJIEHN:A OBY/ALMM IOCTe CHIDKeHU:A Beca. IIpoBenen ananns
3¢ GeKTUBHOCTI JIedeHMsI C IIPUMEHEeHNeM IpelapaToB MeTOpPMUH U CHMOyTpaMUH B OTHOIIEHUY BOCCTAHOB/ICHUA
OBYJIALIMM TIOC/IE€ CHVDKEHMSA MacChl Tera.

Bwioovt. IlonydyeHHBIE pe3yNbTaTH TO3BOAIOT YCTAHOBUTD NMPOTHOCTNYECKOE 3HAUEHNe MTOKasaTeneil CofepKaHA
JIETITMHA U 3CTPAAMOIa B KPOBY, KOIMYECTBA aHTPAIbHBIX (OUIMKYIOB M MHCYIMHOPE3UCTEHTHOCTY B OTHOLICHNUM
JOCTVDKEHMS OBY/ISILIMY [IOCTIE CHVDKEHMST MACChl TeIa Y MALMEHTOK C aHOBY/IALINEN, BBI3BAHHOI M30BITKOM MacChI Teja
U aNVMeHTapHbIM OKMpeHmeM. IIpu cpaBHeHMM TPYIIl )KEHIIVH, IOMYYaBIINX MeAMKAMEHTO3HOe JIeueHNe aluMeH-
TAPHOTO OXKMPEHUsI C IIPUMEHEHNEM TIPENapaToB MeTGOPMIH U CHOYTPAMIH, JOCTOBEPHBIX Pas/INUNil B 9aCTOTE BOC-
CTaHOBJIEHMA OBYIALMI HE OTMEYEHO.

= KnroueBble cloBa: Tepamis OXupeHus; MeTGopMuH; c16y TpaMItH; HeOCTATOYHOCTD AMYHIKOB; JICNITHH; NHCYINHO-

PE3MCTEHTHOCTD; 3CTPAJUON; OBY/IALINA.

According to the World Health Organization
(2016), more than 1.9 billion (39%) adults aged
18 years and older are overweight, and more than
600 million of them are obese (38% of men and
40% of women). Since 1980, the number of obese
individuals worldwide has more than doubled.
According to the Ministry of Health of the Russian
Federation, the number of individuals diagnosed
with obesity increased by 1.5 times in 5 years
(from 856,500 in 2011 to 1,245,600 in 2016),
wherein 30% to 40% are represented by women
of working age [1]. In 2017, 2 million Russians
were diagnosed with obesity, which accounted
for 1.3% of the country population [2]. Excessive
visceral adipose tissue is associated with metabolic
and reproductive disorders, including anovulation
and impaired fertility, and these disorders are
observed in >30% of women with overweight or
obesity [3-6]. Obesity significantly reduces the
effectiveness of methods of treating infertility
caused by impaired ovarian function, which makes
it relevant to further study the mechanisms of the
effect of obesity on reproductive function [7].

Currently, the treatment of obesity and ovarian
failure is based on the pathogenetic role of insulin
resistance in the development of ovarian failure in
obese women. Evidence shows that leptin directly

affects the ovaries, inhibiting the production of
estradiol [8], and indirectly through the stimulation
of impulse secretion of gonadotropin-releasing
hormone by the hypothalamus and luteinizing
hormone by the pituitary gland [9].

The therapeutic strategy is reduced to a decrease
in body weight, androgen levels, and insulin
resistance, which leads to a spontaneous restoration
of ovulation and pregnancy in a significant number
of patients [10]. Ovulatory function is restored in
a significant number of patients with a decrease in
body weight by 5%-10% [3-6, 11]. Regular exercise
(30 min a day, at least 3 times a week) and diet (low-
calorie, 1000-1200 kcal per day) constitute level
I of therapy in such patients, and if this regimen
is maintained for at least 6 months, then this is
enough to decrease the level of insulin resistance
and increase the level of the protein that binds sex
steroids [10-13]. The difficulty is in selection of
diet and physical activity, which patients are able to
adhere to for a long time, because weight is restored,
and endocrine disorders are noted again if the diet
is not followed, and physical activity is stopped [14].
After approximately 6 months of diet and exercise,
especially in women with a high body mass index
(BMI) (227 kg/m?), starting additional drug therapy
that reduce appetite (sibutramine) is recommended
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[11]. A special place in the pharmacotherapy
of obesity and ovarian dysfunction is held by
drugs that increase insulin sensitivity, biguanide
derivatives (metformin). They cause a decrease in
hepatic glucose production, increase peripheral
insulin sensitivity, and are effective in reducing
hyperinsulinemia, = hyperandrogenism,  and
restoring ovulatory function [15-17]. Upadhyaya
et al. [18] showed that the use of metformin in
patients with polycystic ovarian syndrome (PCOS)
significantly reduces leptin levels. Ovulation
occurred more often in patients with significantly
reduced leptin level. Metformin reduces leptin
resistance in patients with PCOS.

The study aimed to investigate the effect of
obesity therapy on leptin levels and ovarian
hormonal function in women of reproductive age.

Materials and research methods

The main group included 38 women of
reproductive age with a BMI of >25.6 kg/m? The
control group consisted of 20 healthy women of
reproductive age. Anthropometric examination
and follicle-stimulating and luteinizing hormones,
estradiol, and prolactin levels were assessed on
days 2-5 of the menstrual cycle, and prolactin and
progesterone levels were assessed on days 20-22 of
the menstrual cycle. In the presence of amenorrhea,
hormonal examination was performed once using a
solid-phase competitive immunochemiluminescent
method on an IMMULITE 2000 apparatus, DPC
(USA). Leptin level was determined using an
enzyme-linked immunosorbent assay using kits
manufactured by DRG (USA). Fasting insulin and
glucose levels were examined to assess carbohydrate
metabolism, and glucose tolerance test was
performed. Pelvic ultrasound was performed using
a Siemens apparatus (Japan) using abdominal
and vaginal probes with a frequency of 3.5 and
7.5 MHz, respectively. Within 6 months, women
followed a low-calorie diet (1200 kcal per day)
in combination with increased physical activity.
In addition to diet, 19 women were administered
metformin 500 mg twice daily, and 19 women
were administered sibutramine at 10 mg/day. After
6 months, a repeat examination was performed,
which included anthropometry, determination
of leptin, gonadotropin, insulin, and sex steroid
hormone levels in the blood, fasting glucose

.

test, assessment of lipid metabolism, and pelvic
echography.

Statistical test was performed using the R and
Statistica 7.0 software packages. The arithmetic
mean (M), mean error (m), and Pearson and
Spearman correlation coefficients were calculated.
Discriminant analysis was used. The independence
of categorical features was tested using Fisher exact
test. The Kruskal-Wallis test was used to assess
the homogeneity of several independent samples.
The confidence level of probability (p-values)
was compared with a significance level of 0.05,
and the null hypothesis was rejected at p < 0.05.
The significant differences of the two groups
was determined using the Wilcoxon test, and the
Student t test was used if the distribution laws
within the samples corresponded to the normal
distribution law according to the Shapiro-Wilk
test. To study the significance of the combined
effect of different factors (belonging to a group
with ovulation or anovulation or the time of
follow-up before and after treatment), repeated
measures model of analysis of variance for repeat
monitoring, which checked the significance of
fixed effects, namely group, time, and interaction
of group factors and time.

The inclusion criteria in the main group:

« women aged 18-40 years;

« not pregnant during the study;

« BMI > 25 kg/m?%

« alimentary obesity; and

o consent and desire of women to treat obesity
and to follow the doctor’s recommendations.

Criteria of withdrawal from the main group:

« diabetes mellitus type 1 or 2;

« prolactinoma of the pituitary gland;

 congenital hyperplasia of the adrenal cortex;

« hypothyroidism, diffuse toxic goiter;

« PCOS;

+ gynecological pathology
hormonal ovarian failure;

« symptomatic obesity; and

» severe somatic pathology.

accompanied by

Research results and discussion

In the main group (n = 38), the BMI before
the start of treatment of 15, 27, and 8 patients was
<30, 30.1-35, and >35 kg/m* BMI significantly
decreased from 31.2+0.6 to 28.7+0.7 kg/m?
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with anti-obesity therapy. The mean body
weight significantly decreased from 87.2 + 2.2 to
80.1 + 2.45 kg (p < 0.05), and the ratio of waist/hip
circumference (WC/HC) significantly decreased
from 0.82 £ 0.009 to 0.80 = 0.009 cm (p < 0.05).
BMI decreased significantly (p < 0.05) from
30.8 £ 0.6 to 28.0 £ 0.9 kg/m* in the main group
of women who achieved ovulation after treatment
(r = 0.86, p = 0.000013), and it was significantly
lower than that in the group with anovulatory cycle
(30.5 + 1.0 kg/m?, p < 0.05).

The mean leptin level in the blood of the
main group women decreased significantly after
treatment from 359+ 3.0 to 28.5+ 3.0 ng/ml
(p < 0.05) and correlated with the dynamics of BMI
decrease (r = 0.2, p < 0.05).

Ovarian failure was detected in 72% of the
women in the main group, and it was manifested
as anovulation and luteal-phase defect in 54%
and 18% of cases, respectively. After treatment,
anovulation persisted in 24% of patients, and
ovulation was confirmed in 76% of patients.

The data obtained by comparing two subgroups
were analyzed. The patients in subgroups 1 and
2 were treated with sibutramine and metformin,
respectively.

Based on their medical history, no significant
differences were observed in the subgroups. The
incidence of somatic pathology in women of both
subgroups did not differ significantly. The mean
age of patients in the sibutramine and metformin
groups was 33.6+12 and 31.7+1.3 years,
respectively. The gynecological history in both
subgroups did not differ significantly; the mean
age of menarche, the presence of menstrual
irregularities, and infertility were assessed. The
gonadotropin, prolactin, and sex steroid hormone

Table 1/ Tabauya 1

Changes in body composition 6 months after treatment

levels in both groups were analyzed before and
after treatment. In terms of hormonal parameters,
no significant differences were obtained before
and after treatment, except for the estradiol level,
which decreased significantly (p < 0.05) from
593.7 + 78.8 to 407.0 + 55.5 pmol/l after treatment
with metformin. After treatment with metformin,
the estradiol level in the blood decreased by a mean
of 186.6 = 59.6 pmol/l and exceeded significantly
(p < 0.05) in the subgroup of women treated with
sibutramine (93.9 + 58.9 pmol/l).

Changes in anthropometric parameters and
body composition were studied before and after
treatment. In both subgroups, the percentage
of adipose tissue, mass of adipose tissue, and fat
content in the abdominal region significantly
decreased, whereas the lean mass and fat content
in the thigh area did not change (Table 1).

After 6 months of treatment in the subgroup of
patients treated with sibutramine, the decrease in
body weight was 9.6 + 0.2 kg (10.9% of the initial
body weight). During treatment, BMI significantly
decreased from 31.8 £0.6 to 29.5+ 0.9 kg/m*
During decrease in body weight, the WC and HC
decreased. After 6 months of treatment, WC and
HC decreased from 95.2 + 2.5 to 90.1 + 2.7 (mean,
5.1 +0.4cm)andfrom116.7 + 1.7t0110.6 = 2.1 cm
(mean, 6.1+ 1.1 cm) (5.2%), respectively, and
the WC/HC index decreased significantly from
0.815 £ 0.009 to 0.81 +0.009. The improvement
in anthropometric indicators was accompanied by
a change in body composition. In the subgroup of
patients treated with metformin, the decrease in
body weight was 7.0 + 0.4 kg (8.2% of the initial
body weight). During treatment, BMI decreased
significantly from 30.7 £+ 0.6 to 28.4 + 0.9 kg/m?
After 6 months of treatment, WC decreased from

U3meHeHnA KOMNO3ULMOHHOrO COCTaBa Tena yepes 6 mec. nocne neyeHms

Measurement period BB )

Adipose tissue

Fat content in the Fat content in the

Lean mass, kg

content, % mass, kg abdomen, % thigh, %
Before sibutramine treatment 40.1+1.0 369+1.1 52.4+0.9 358+1.1 42,6 +0.5
After sibutramine treatment 33.5+0.6* 29.5+1.1* 50.5+0.9 31.8 £0.8* 41.6+0.6
Before metformin treatment 383+0.9 31.7+1.7 50.5+1.3 37.6+0.9 41.8+0.6
After metformin treatment 32.3+0.5* 26.1 £ 1.0* 49.7+0.8 27.8 £0.9* 40.5+0.7

N o te. *Difference from the indicator before the start of treatment p < 0.05.

Journal of Obstetrics and Women'’s Diseases
HypHas aKkyLepcTsa U eHckux bonesHen

2020 1™ 69 g3

ISSN 1684-0461 (Print)
ISSN 1683-9366 (Online)



ACTUAL PROBLEMS OF HEALTHCARE / AKTYAJIbHBIE ITPOGJIEMbBI 31IPABOOXPAHEHIIA

=

Table 2 / Tabauya 2

Changes in anthropometric indicators and body composition in patients after 6 months of treatment with sibutramine
(1% subgroup) and metformin (2" subgroup), as a percentage of the initial values

MN3MeHeHUA aHTPOMOMETPUUYECKUX NOKa3aTeneli U1 KOMMNO3ULMOHHOIO cocTaBa Tena y 60/1bHbIX Yepes 6 mec. Tepanum
cubytpamuHom (nepeas nogrpynna) u metpopmmuHom (BTOpasa Noarpynmna) B NPOLLEHTHOM COOTHOLLIEHUU

OT UCXOAHDBIX 3HAYEHMU
Indicators
BMI, kg/m?
Body weight, kg
Waist circumference/hip circumference
Fat content in the abdomen, %
Adipose tissue mass, kg
Lean mass, kg

N o te. *Difference of the compared indicators at p < 0.05.

93.7 £ 2.3t088.2 + 2.0 cm (mean, 5.5 + 0.3 cm), and
HC decreased with a mean of 3.7 + 1.1 cm (3.2%),
and the WC/HC index decreased significantly
from 0.818 £ 0.009 to 0.79 + 0.009.

Thus, sibutramine and metformin were
effective in reducing the body weight of all
patients in the subgroups. The decrease in body
weight was accompanied by an improvement in all
anthropometric parameters. The body composition
was analyzed using Fisher exact criterion, which
showed a significant loss of adipose tissue in
subgroups 1 and 2 by 20% and 18%, respectively
(Table 2).

Metformin therapy resulted in a significantly
more pronounced decrease in the proportion of
abdominal adipose tissue and WC/HC ratio.

The leptin level in the blood of both subgroups
was analyzed before and after treatment. The data
obtained showed that the use of sibutramine led to
a significant (p < 0.05) decrease in leptin level after
treatment, whereas the use of metformin altered
the leptin level less significantly before and after
treatment (Fig. 1).

Before the start of treatment of 19 patients in
subgroup 1 who were treated with sibutramine,
10 patients (53%) had a regular menstrual cycle,
8 patients (42%) had opsomenorrhea menstrual
irregularities, and 1 patient had amenorrhea (5%).
Ovulatory and anovulatory cycles were noted in
7 (37%) and 12 (63%) women, respectively. After
6 months of sibutramine therapy, ovulatory cycle
was recorded in 13 (68%) women. Before the start
of treatment of 19 patients in subgroup 2 who were

Subgroup 1 (n = 19) Subgroup 2 (n = 19)

-7.2% -75%
-10.9 % -8.2%
-1% -3.4%
-4 % -9.8%
-20% -18%
-3.6% -1.6%

treated with metformin, 11 patients (58%) had
regular menstrual cycles, and opsomenorrhea or
amenorrhea menstrual irregularities were noted in
8 patients (42.1%). After 6 months of metformin
therapy, ovulatory cycle was recorded in 16 (84%)
women.

Thus, the number of women with an ovulatory
cycle increased from 37% to 68% and from
58% to 84% after 6 months of sibutramine and
metformin treatment, respectively. The results in
both subgroups did not differ significantly (Fig. 2).

In the subgroup of women treated with
metformin, the fasting glucose and insulin levels
and the HOMA-IR index decreased significantly
compared with the subgroup of women treated

40
< 35
=
S~
£ 30
k=
E 25
(]
< 20
£
w 15
ey
£ 10
o
]
5
0
Sibutramine Metformin
CnbyTpamuH MeTtdopmuH
M Before treatment After treatment
[lo neyeHuna Mocne neyeHua
Fig.1. Leptin levels in two subgroups before and after
treatment

[Z¥W YposeHs nentyHa B ABYX IOATPYIIAX A0 U IO-
cle TedeHus

Journal of Obstetrics and Women’s Diseases
MYpHa/ aKylwepcTBa 1 KeHckux GonesHen

2020

Volume

Tom

ISSN 1684-0461 (Print)
ISSN 1683-9366 (Online)

Issue
Bbinyck

69 3



ACTUAL PROBLEMS OF HEALTHCARE / AKTYAJIbHBIE ITPOBJIEMbI 31IPABOOXPAHEHN A

=

%

90
80
70
60
50
40
30
20
10 +
0 T )
Sibutramine Metformin
CnbyTpamuH MeTtdopmmuH
B Before treatment After treatment
[lo nevenuna Mocne neyeHua
Fig. 2. Ratio of ovulatory cycles in two subgroups before

and after treatment
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BMI 2 / UMT 2 — After treatment / Mocne neyenus

Fig.3. Body mass index (BMI) decrease dynamics in
patients with excess body weight and obesity depending
on the achievement of ovulation as a result of treatment
(n=29)

N Junamuka cHusKeHMA MHekca Macchl Tena (VIMT)
y MALMEHTOK C M30BITKOM MaCChI TeIa M O>KMPEHNEM B 3a-
BUCHMOCTH OT JOCTVKEHNS OBY/ISILIAN B Pe3Y/IbTaTe JIede-
Hus (n = 29)

Table 3 / Tabauya 3

with sibutramine, wherein the indicators before
and after treatment did not differ significantly.
Indicators before treatment in both subgroups also
did not differ significantly (Table 3).

When comparing the effectiveness of the
two drugs and their effect on the restoration of
ovulatory function after weight loss in overweight
women, using Fisher exact test, the probability of
ovulation was 0.789 (79%) and 0.63 (63%) after
using sibutramine and metformin, respectively,
which was not significantly different (p = 0.476).

The indicators in the general group were analyzed
to assess the prognosis of ovulation recovery after
weight loss and to determine significant signs.

In the main group, in women with achieved
ovulation after treatment, the BMI changed
significantly (p < 0.05) from 30.8+0.6 to
28.0 £ 0.9 kg/m*. The Spearman r was 0.86 with
p =0.000013, and the Pearson r was 0.86 (Fig. 3).

The baseline leptin level (32.3 +3.7 ng/ml)
in women who achieved ovulation as a result of
therapy was significantly lower (p < 0.02) than that
in female patients with anovulation after treatment
(52.07 + 6.8 ng/ml) (Fig. 4).

A correlation was found between the presence
of ovulation in the group of women with excess
body weight after treatment and the dynamics of
changes in the blood level of leptin (Spearman r,
0.75; p < 0.02).

A correlation was found between the ovulation
achieved during treatment and the dynamics of the
decrease in the blood level of estradiol (Pearson r,
0.61; p < 0.02). A positive Spearman r correlation
of 0.89 (p < 0.02) was obtained between the
data on achieved ovulation and the number of
antral follicles in the ovaries, whereas a negative
correlation was obtained between the index of
insulin resistance in obese women and prognosis

Glucose and insulin levels and insulin resistance in women in the two study groups before and after treatment
YpoBeHb [NIOKO3bl, UHCYIMHA U HAaZIMYNE UHCYIMHOPE3UCTEHTHOCTM Y NaLMeHTOK o6enx nogrpynn Ao U nocne nedeHus

Measurement period Fasting glucose, mmol/l  Glucose after 60 min, mmol/I Insulin, mU/| HOMA-IR
Before sibutramine treatment 53%0.2 7304 95+16 22102
After sibutramine treatment 5210.1 7.0+ 0.2 9.01+1.4 2.08+0.2
Before metformin treatment 5.6+0.2 74+03 11.08 £ 0.9 2702
After metformin treatment 5.2+0.1* 7.210.2 8.7+1.0* 1.9+0.2*

N o te. *Difference from the indicator before the start of treatment at p < 0.05.
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=

of ovulation recovery after weight loss (r = —0.59,
p < 0.005).

To determine the most significant prognostic
signs for ovulatory cycle restoration in patients with
overweight and obesity, a discriminant analysis (DF)
was performed, which included four indicators
that had the greatest effect on the achievement of
ovulation in the correlation analysis.

As a result of the analysis, a mathematical model
was compiled using the following equation:

Z=-0.02-X,-0535-X, - 0.64- X, +
+0.001 - X, — 5.684,

where Z is the discriminant function (DF), on the
basis of which the treatment result can be predicted,
namely ovulation restoration after weight loss; X is
the baseline leptin level; X, is the baseline indicator
of insulin resistance (HOMA-IR); X; is the number
of follicles in the ovaries; X, is the baseline estradiol
level.

If Z is greater than -1.406, then a positive
treatment result and ovulation restoration after
weight loss are expected with a probability of 0.97,
whereas if Z is lower than —1.406, the treatment
result will be negative, which implies anovulation
during weight loss (Fig. 5).

The predictive accuracy, sensitivity, and
specificity of the model were 97%, 100%, and 91%,
respectively.

It is generally accepted that a decrease or
normalization of body weight in women of
reproductive age with alimentary obesity and
ovarian hormonal insufficiency often leads to the
restoration of ovulatory function and normalization
of the ovarian structure by eliminating secondary
polycystic disease [1, 3-6, 10, 11]. Similar results
were obtained in our work. The ovulatory cycle
before treatment was noted in 46% of patients
of the main group, and this indicator increased
significantly after 6 months of treatment (p < 0.05)
and increased to 76%. Currently, the mechanisms
affecting the formation of hormonal insufficiency
of the ovaries in patients of reproductive age with
alimentary obesity have not been completely
clarified. The pathogenetic factors that determine
the development of hormonal insufficiency of the
ovaries in case of obesity are insulin resistance and
hyperandrogenemia. Hyperinsulinemia increases
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Fig. 4. Initial levels of leptin in the blood of patients with
excess body weight and obesity, depending on the achieve-
ment of ovulation as a result of treatment
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ding on the achievement of ovulation as a result of treat-
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[T¥A 3uauenus xosdduiyenTa MUCKPUMUHAHTHOI
GyHKIMM Z B 3aBUCUMOCTH OT JIOCTVDKEHWs OBY/IALMN
B pesy/ibTarTe JIedeHNs

ovarian sensitivity to the luteinizing hormone,
causing luteinization of small follicles. This leads to
the arrest of the growth of antral follicles and their
atresia. Insulin can also suppress the production
of sex steroid-binding globulin, which leads to
an increase in the blood level of free androgens
contributing to polycystic changes in the ovaries
(4, 19, 20]. The examined women had a negative
correlation between the baseline HOMA-IR level
and ovulatory function of the ovaries (r = -0.59,
p < 0.005).

In recent years, evidence showed that
hyperleptinemia leads to the overproduction
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of gonadotropin-releasing hormone by the
hypothalamus and gonadotropins by the pituitary
gland [9], which in turn is accompanied by changes
in folliculogenesis and steroidogenesis. The results
of the study showed that the baseline level of leptin
in the group of women with an achieved ovulatory
cycle after treatment was significantly lower than
that in women with anovulation after treatment
(p < 0.005). A negative correlation was established
between the initial number of antral follicles in
the ovaries and the presence of ovulation after
treatment (r = —0.89, p < 0.02), as well as a positive
correlation between the dynamics of estradiol
decrease and the achievement of ovulation during
weight loss (r = 0.61, p < 0.02). The primary stage
in the treatment of obesity in combination with
hormonal ovarian failure includes a low-calorie
diet (1000-1200 kcal), regular physical activity,
and the administration of centrally acting anorexic
drugs (sibutramine) and drugs that increase insulin
sensitivity, and biguanide derivatives (metformin).
Data on the onset of ovulation after drug therapy
in obese patients are contradictory. According
to some authors, ovulation occurs more often in
patients with a significant decrease in leptin levels
after metformin administration in patients with
PCOS [10]. Based on Russian and international
clinical studies that assessed the efficacy and safety
of the anorexigenic drug sibutramine for weight
loss, body weight decreases, lipid metabolism
significantly improves, and ovulatory function of
the ovaries is restored after a 6-month course of
the drug and subcaloric diet [11, 21].

There are insufficient data on the effect of anti-
obesity therapy on leptinemia and on the effect of
leptin on ovarian function in obese women. Our
results indicate that ovulatory function restoration
depends on the degree of BMI reduction. After
treatment, BMI decreased significantly (p < 0.05)
from 30.8 + 0.6 to 28.0 + 0.9 kg/m? in women who
achieved ovulation (r = 0.86, p = 0.000013), and the
dynamics of BMI decrease was more pronounced
than in the group of patients with anovulation. A
strong positive correlation was revealed between
ovulation recovery after treatment and the
dynamics of a decrease in the blood leptin level
(r = 0.75, p < 0.02). A more pronounced and
significant decrease in the leptin level was noted
in the group of patients treated with sibutramine.

In this group, ovulatory function after treatment
was recorded in 68% of women. When using
metformin, leptin level also tend to decrease, and
ovulatory function was recorded in 84% of women.

Conclusions

1. In women with alimentary obesity, the mean
leptin level after treatment decreased significantly
from 35.9 + 3.0 to 28.5 + 3.0 ng/ml (p < 0.05) and
correlated positively with the dynamics of BMI
decrease (r = 0.2, p < 0.05).

2. The indicators, namely leptin level, blood
estradiol level, number of antral follicles, and
insulin resistance, have a prognostic value in
achievement of ovulation after weight loss in
women of reproductive age with alimentary obesity
and ovarian hormonal insufficiency.

3. After a 6-month course of treatment, more
significant dynamics of a decrease in the leptin
level (34.9% of the baseline level) and the presence
of ovulation (68% of women) were recorded in
patients treated with sibutramine compared with
patients treated with metformin (decrease in
leptin levels was 6.5%, and ovulatory function was
recorded in 84% of patients).
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