IMPACT OF ENERGY BALANCE ONPOLYCYSTIC OVARY SYNDROME
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Polycystic ovary syndrome (PCOS) is the most
common endocrine disorder in women of reproduc-
tive age [1], affecting one in five women worldwide
[2]. Overweight and obesity increase the prevalence
of PCOS, which together with dyslipidemia is consi-
dered to be the dominant feature in 40 to 60% of cases
[3,4]. Diagnostic criteria include irregular menstrua-
tion, androgen excess, and/or polycystic ovaries,
with long-term consequences being hyperinsuline-
mia and infertility [5, 6]. Many studies suggest that
metformine and oral contraceptive combinations are
commonly prescribed to alleviate reproductive com-
plaints; However, for overweight and obese patients
planning pregnancy, weight loss of 5 to 10% through
lifestyle modification is recommended as first-line
treatment [7-10].

The goal of a weight loss diet is to be in proportion
to energy needs and therefore should result in a daily
energy deficit that promotes weight loss. If estimated
energy requirements are not known, this may lead to
poor weight loss and poor adherence to the diet by
patients [11].

The only direct method for estimating energy
requirements involves caloric titration of food intake
over several days or weeks to achieve energy balance
[12, 13]. Other objective but indirect methods include
doubly labeled water (DLW) and measurement of
resting energy values by indirect calorimetry. These
methods rely on the assumption that if body mass is
stable throughout the observation period, then ener-
gy expenditure must be equivalent to energy intake,
creating an estimated energy requirement for body
mass stability.

Given the cost and ineffectiveness of caloric
titration in clinical settings, DLW is considered the
gold standard approach because energy expenditure
is assessed over several days while individuals
continue their usual behavior under free, unmodified
conditions. DLW studies also provide a direct
assessment of weight stability [14]. However, DLW

studies are not cost-effective or practical for use in
clinical settings or large-scale studies.

Mathematical equations that calculate energy
requirements based on variables such as age, sex,
weight, height, and physical activity level are
available and have been used in women with PCOS
[5,15,16]. In the past decade, the ability of mathema-
tical equations to estimate energy requirements has
groups have developed
equations from DLW data compiled over a 7-14-day

improved, as several
period taking into account energy expenditure
(including physical activities) [6].

There are insufficient data in the literature to
allow any meaningful conclusions to be drawn
regarding the relationship between PCOS and
energy balance. Furthermore, even if PCOS is indeed
associated with energy expenditure (both postpran-
dial and resting state components), it does not
necessarily lead to long-term weight gain, especially
in adolescents. The central control of components of
metabolism, appetite, intestinal peptides and nut-
rient supply is a very complex to investigate. Thus,
the aim of our study was to evaluate the energy para-
meters in adolescents with PCOS using the indirect
calorimetry method.

Research methods

50 adolescents (age 13-19 years) with PCOS of
various body weights were studied in a cross-
sectional design. 50 adolescents with the same body
mass and age without PCOS constituted the control
group. PCOS was diagnosed. Energy indicators were
determined by the method of indirect calorimetry
with REEVUE Metacheck (KORRTM, USA) device.
Resting Metabolic Rate (RMR) was determined by
the ratio of percentage values of oxygen in inhaled
and exhaled air fractions during 10 minutes. Harris
and Benedict's mathematical formulas were also
used to calculate body energy characteristics (RMRs)
taking into account gender, age, body mass, height

AKTyanbHble BOMPOCbl COBPEMEHHOW TMHEKOI0rMM 1 nepuHaTonorum 11 Ne04/2024 49



and physical activity level, based on which the
increased RMR formula was estimated = (RMR-
RMRs)/RMRs.  Anthropometric ~parameters
assessed by calculating body mass index taking into
account age and gender (percentile tables, WHO, 2002).

were

The obtained data were statistically processed
with the program SPSS22.0. Quantitative variables
are presented as the mean standard deviation (SD),
the difference of such variables between groups was
evaluated by t-test, categorical variables are pre-
sented as percentages, and the difference of such va-
riables between groups was evaluated by Chi2-test.
The null hypothesis was rejected using the p<0.05
criterion.

Results

The distribution of study and control group
patients according to body mass percentile is shown
in chart #1. As can be seen from diagram #1, the study
group consists of both low body weight (36.0%),
normal weight (40.0%) and overweight patients
(24.0%). In the subgroup of low body mass, the index
of BMI was 17.6+1.6 kg/m2, and the percentile of BMI
was 12.0£8.2. In the subgroup of normal body mass,
the index of BMI was 21.6+1.3 kg/m2, and the
percentile of BMI was 55.6+15.7. In the overweight
subgroup, BMI was 29.0£5.9 kg/m2, and BMI
percentile was 92.6+4.9.

#1BMI percentile in study and control group patients.
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Figure 1. Anthropometric and energy parameters of study and control group patients.

As can be seen from Table 1, the RMR rate in both
the main study group and the study subgroups of
patients with low, normal and overweight body mass
was significantly increased compared to the control
subgroups. If the RMR rate is compared between
subgroups, it is clear that in the study subgroup of
overweight and PCOS it is significantly increased
compared to the study patients with normal and

underweight and PCOS (p<0.001), while the rate of
the study subgroup of normal weight is not
significantly different from the rate of patients with
low weight and PCOS (p=0.254).

Resting metabolic rate in the RMR groups and
statistical test results for their comparison are shown
in Table 1.
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Table 1.
RMR rate in both the main study group and the study subgroups of patients with low,
normal and overweight body mass.

Research Group Control Group
MEAN SD MEAN SD
RMR 17585 363.7 14475 149.2
t-test, p t=5.59, p<0.001
RMR, low BMI (n=18) 16036 | 2740 | 1350.6 | 1782
t-test p t=3.28, p=0.002
RMR, normal body mass (n=20) 17242 | 3569 | 1427.7 | 1543
t-test, p t=3.41, p=0.002
RMR, high BMI (n=12) 20880 | 3272 | 1634.0 | 1854
t-test, p t=4.18, p<0.001

In the study group, a total of 9 (18%) patients had
a decreased indicator compared to the indicators
calculated by mathematical formulas, which was
considered an energy deficit condition. In the

distributed as follows: low mass - 6 (33.3%), normal
mass - 3 (15.0%). Such a condition was not observed
in people with excess body weight. Figure 2 shows
the increase in RMR in study subgroups by body

subgroups divided by body mass, this condition was ~ mass.
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Figure 2. Increased RMR (%) in study and control group patients.

Discussion of the obtained results: Long-term
energy imbalance can affect body weight. It is
therefore important to consider whether PCOS is
associated with changes in any aspect of metabolism.

Robinson and co-authors [17] conducted a
continuous indirect calorimetric study in a cross-
sectional design in 14 women with PCOS compared
with 14 controls of the same body mass. Postprandial
thermogenesis was significantly lower in PCOS
women, and the difference between groups was
more pronounced for overweight PCOS women
(difference 41.1 kJ]). In addition, insulin resistance

was correlated with reduced postprandial thermoge-
nesis in the PCOS group [17]. Interestingly, resting
energy expenditure was not reliably different bet-
ween the study groups. Romualdi and co-authors
[18] compared 109 PCOS women with 31 control
women and showed that resting metabolic rate was
significantly elevated in the PCOS group compared
to controls.

The developed energy imbalance leads to the
redistribution of residual resources to ensure the
vital functions of the body [19]. The so-called Secon-
dary functions - ovulation, thyroid function - are
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sequestered; The concentration of catabolic agents
(estrogens, thyroid hormones, etc.) is reduced; Corti-
sol levels and the androgen/estrogen ratio increase.
Proteins are one of the powerful compounds that
participate in the creation of energy balance,
synthesis of necessary substances. Achieving energy
balance with proper nutrition and circadian rthythm
should normalize the main criteria of many con-
ditions - metabolites and excess body mass [20,21].
Research results suggest that PCOS is accompanied
by an energy imbalance caused by lifestyle disorders.
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Agar sozlar: polikistik yumurtaliq sindromu,
reproduktiv yas, piylonma, genetik amil,
enerji balansi, pahriz, hayat torzi

Polikistik yumurtaliq sindromunun (PYS) teqdi-
mat1 adaten heterojendir, lakin onun etiologiyasinin
genetik asasi tigiin giiclii dalilloar mévcuddur. Son ge-
nom genis assosiasiya todqiqatlar1 (GWAS) klinik te-
zahiirlorin tam spektri {igiin imumi genetik monsayi
vurguladi. Osasen PYS-un heyvan modellarinden da
siibut var ki, artiq androgenin tasiri altinda epigene-
tik programlagdirma PYS-un inkisafinda halledici rol
oynayir. Lakin, diger miirokkab endokrin pozulma-
larda (masalan, CD2, piylanma) oldugu kimi, genetik
tosirlorle qarsiliglt alagada olan ve epigenetik tasir-
lords doayisikliklera sebab ola bilon miihiim ekoloji
amillar, xtisusilo da pohriz ve hoyat torzi var.

The result of these conditions is, on the one hand,
dysmetabolism, insulin resistance, inflammation,
and on the other hand, estrogen deficiency, cervical
mucus thinning, glycogen level decrease, mechanical
and immune defense weakening.

Conclusion

Based on the research results, it can be concluded
that energy imbalance is a possible pathogenetic
cause in the development of overweight and PCOS.
Obviously, larger randomized clinical trials are
needed to turn this assumption into evidence.
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[MposBaeHNss cMHAPOMa MOAVKUCTO3HBIX SIMIHI-
ko (CITK!) o6bruHO HEOAHOPOAHBI, HO MMEIOTCs
yOeAnTe AbHBIe JOKa3aTeAbCTBa FeHeTI4ecKOJ OCHOBBI
ero aTnoaornn. HeaasHue moAHOreHOMHbIE MCCAEA0-
BaHW accormanuii (GWAS) BpisiBuAN 0OITIee TeHeTU-
JecKoe MPONCXOKAEHIEe BCETO CIIeKTpa KAMHITIECKIX
npossaennit. CyIecTByIoT TakKe JOKazaTeAbCTBa, B
OCHOBHOM Ha >KMBOTHBIX Moaeasx CITK!, uro saure-
HeTHYeCcKoe IIpOoTpaMMMpOBaHMe II0J4 BAVSHUEM
130BITKa aHAPOTEHOB NTPaeT pelIaolyio poab B pas-
sutnn CIIKSL. Ho, xak u B caydae ¢ ApyIUMM CAOXK-
HBIMI ®HAOKPUHHBIMU paccTpoiicTBaMU (HallpuMep,
CA2, oxupenueMm), CyIecTByIOT BaKHble (paKTOPBI
OKpy>KaloIlell cpeApl, OCOOeHHO AyeTa M 0Opa3
SKM3HM, KOTOpbIe B3alIMOAEWICTBYIOT C TeHeTHdJec-
KMMM BAMAHUAMU U MOTYT IPUBECTU K M3MeHeHIsIM
SINTeHeTUIecKNX 9 PPeKToB.
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