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Hormonal and Metabolic Indices of Sleep Disorders
In Young Patients with Metabolic Syndrome
Depending on Gender
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Abstract The article presents the results of a study of hormonal and metabolic parameters in young patients with
metabolic syndrome depending on gender and the presence of sleep disorders. A comparative analysis of the levels of cortisol,
melatonin, leptin, adiponectin, insulin resistance and lipid profile in men and women was performed. It was revealed that
patients with sleep disorders have more pronounced endocrine imbalances and metabolic shifts, and the nature of the changes
has gender differences. In men, changes associated with carbohydrate metabolism and insulin resistance predominated, while
in women, lipid metabolism disorders and decreased melatonin levels were more often observed. The data obtained
emphasize the need to take into account gender characteristics in the diagnosis and correction of metabolic syndrome
complicated by sleep disorders.
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1. Introduction

In recent decades, there has been a rapid increase in the
prevalence of metabolic syndrome (MS) among young
people, which is a serious medical and social problem.
According to modern epidemiological studies, up to 20-25%
of the adult population aged 20-40 years have signs of MS
[2,5,7].

The formation of MS components at a young age
significantly increases the risk of developing cardiovascular
and cerebrovascular diseases (CVD), type 2 diabetes
mellitus, chronic kidney diseases and leads to a decrease in
the duration and quality of life.

One of the factors that aggravate the course of MS is
sleep disorders, which, according to various authors, are
detected in 30-50% of patients with MS [1,3,4].

Sleep plays a critical role in the regulation of energy
metabolism, hormonal balance and immune function, and
its deficiency or disruption of structure can initiate a
cascade of adverse metabolic changes, including increased
insulin resistance, activation of the sympathetic nervous
system and the development of chronic inflammation [6,7].

Sleep disturbances increase the components of MS due
to activation of the hypothalamic-pituitary-adrenal system,
increased levels of cortisol and proinflammatory cytokines,
and the development of insulin resistance.
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The aim of the study is to examine the clinical and
hormonal relationships between sleep disorders in young
people with metabolic syndrome depending on gender.

2. Materials and Methods of the Study

The object of the study was 124 young patients with
MS with sleep disorders according to the selection criteria,
the average age was 34.2 + 7.1 years. The studies were
conducted in the clinic of the Andijan State Medical Institute
in the period from 2022 to 2024. The subject of the study was
the features of the clinical and neurological status of patients
and their laboratory and instrumental indicators. The diagnosis
of MS was established according to the IDF/NCEP-ATP llI
criteria, where abdominal obesity was a mandatory component.

Distribution by Gender

Group Il (Male)

Group | (Female)

Figure 1. Distribution of patients with MS and sleep disorders by groups
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We identified two main groups:

o Group I: women with MS and sleep disorders (n=73)

e Group Il: men with MS and sleep disorders (n=51)
(Fig. 1).

e Control group (CG): 20 healthy young people; 10 men
and 10 women, average age 33.115.4 years.

We conducted laboratory tests of blood of patients with
MS and CG. Table 1 presents blood glucose levels, glucose
tolerance test results, insulin levels, HOMA-IR index, total
cholesterol as a representative of the lipid profile, cortisol,
leptin, melatonin levels, as well as inflammation markers:
fibrinogen, hs CRP, h STNF -a. and IL-6 (Table 1).

e Metabolic parameters.
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Blood glucose and glucose tolerance: In patients with MS,
blood glucose levels (6.1-6.3 mmol /L) and 2-hour glucose
tolerance test (8.5-8.8 mmol /L) are significantly higher
than in the CG participants (5.0 mmol /L and 6.5 mmol /L,
respectively). This indicates a disorder of carbohydrate
metabolism in patients with MS.

Insulin and HOMA-IR index: Elevated insulin levels
(15.8-16.2 uU /ml) and HOMA-IR index (3.4-3.6) in the
MS groups compared to the controls (9.5 uU /ml and 1.9,
respectively) indicate the presence of insulin resistance in
patients.

Lipid profile: Total cholesterol in patients with MS
(5.8-5.9 mmol /1) is also higher than in the CG (4.6 mmol /1),
which reflects typical changes in lipid metabolism in MS.

Table 1. Laboratory parameters in groups

Indicator Women with MS Men with MS Control

(n=73) (n=51) (n=20)

Glucose blood (mmol /1) 6.1+0.8# 6.3+0.7# 5.0 +0.5
Glucose tolerance (2-hour, mmol /L) 85+1.2# 88+1.0# 6.5+0.8
Insulin (mcU / ml) 16.2 £3.1# 158 2.9 # 95+18
HOMA-IR Index 3.6+0.7# 34+06# 1904
General cholesterol (mmol /1) 58+09# 59+1.0# 4.6 £0.7
Level cortisol (mcg / dL) 18.5+3.0# 19.0+3.2# 125+2.0
Level leptin (ng / ml) 32.0 7.0 *# 15.0 +£4.0 10.5+3.0
Melatonin level (night peak, ng /ml) 305+4.2# 31.0+45# 45.0 £5.0
Fibrinogen (g/l) 42+08# 41+0.7# 3.0+05
hsCRP (mg /I) 5.8 +15# 55+1.4# 25+08
hsTHF -a (pg / ml) 15.0 3.2 # 145 +3.0# 8.0+2.0
IL-6 (pg / ml) 85+1.8# 83%1.7# 45+1.0

Note: reliability p <0.05:* - between groups.# - between group and control

Levels of Inflammatory Markers

hsTNF-a (pg/mL)

IL-6 (pg/mL)

15*

14.5%

mmm Control (n = 20)
Men with MS (n = 51)
Hm Women with MS (n = 73)

8 10 12 14

Concentration (pg/mL)

Note: * p < 0.001 by compared to control; no differences were found between the sexes (p = 0.48).

Figure 2. Levels of proinflammatory markers
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e Hormonal indicators and inflammation markers

MS manifests itself in men and women with different
clinical features. In men, such components of MS as abdominal
obesity and dyslipidemia are more often dominant, while in
women - hyperglycemia and hypertension.

Despite objectively better sleep indicators, women more
often complain of sleep disorders, insomnia, and fragmentation
of night rest. This contradiction between the subjective
assessment of sleep and objective characteristics may be
associated with the peculiarities of emotional processing and
hormonal fluctuations.

We tested hormones in all patients with MS stress and
energy metabolism - cortisol, leptin, melatonin and inflammatory
markers fibrinogen, CRP, hsTHF -a, IL-6.

Hormones: The level of cortisol in patients with MS
(18.5-19.0 g/ dL) significantly exceeds the values in the
CG (12.5 pg/ dL), which may indicate hypercortisolemia and
increased stress background. In addition,

Melatonin levels in patients with MS (about 30.5-31.0 ng /ml)
are lower than in healthy participants (45.0 ng /ml), indicating a
disturbance in the rhythms of melatonin secretion and, as a
consequence, a deterioration in sleep regulation.

Inflammatory markers: Increased fibrinogen (4.1-4.2 g/l),
CRP (5.5-5.8 mg/l), THF-a (14.5-15.0 pg /ml) and IL-6
(8.3-8.5 pg /ml) in patients with MS compared to CG (with
values of 3.0 g/l, 2.5 mg/l, 8.0 pg /ml and 4.5 pg /ml, respectively)
indicate the presence of chronic low-intensity inflammation,
which is a characteristic pathological mechanism of MS.

The data demonstrate that laboratory parameters in
patients with MS are characterized by multiple disorders:
elevated levels of glucose, insulin and the HOMA-IR index
indicate a disorder of carbohydrate metabolism and insulin
resistance. Changes in the lipid profile confirm the presence
of dyslipidemia, characteristic of MS.

Hormonal imbalances, manifested in elevated cortisol
and leptin levels, combined with reduced melatonin levels,
reflect endocrine dysregulation and, as a consequence, worsening
sleep disorders. Elevated levels of inflammatory markers
(fibrinogen, hs CRP, hsTHF -a, IL-6) indicate a chronic
inflammatory process that can contribute to the development
of MS complications.

Figure 2 shows that both sexes with MS showed a more
than twofold increase in hsTNF -a and IL-6 compared to
controls, indicating a systemic proinflammatory state. No
gender differences were found in cytokine levels, despite a
statistically significant increase relative to CG.
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Analysis of sleep phenotypes showed a predominance
of the insomnic variant in women (43.8%), while in men the
mixed phenotype was more common (37.3%). The hypersomnic
type had a low prevalence in both groups (<12%).

Hormonal and metabolic differences in parameters
between sleep phenotypes were established: in women with
insomnic phenotype, elevated levels of cortisol, HOMA-IR
index>3.6 and significant excess of leptin (p <0.05) were
detected; in men with mixed phenotype, the following
were recorded: increased HOMA-IR index>3.4, cortisol and
decreased melatonin levels (p <0.05). More than twofold
increase in hsCRP, hsFN O - o and IL-6 was detected in both
sexes compared to the control, which indicates a systemic
proinflammatory state in MS.

Thus, the obtained data confirm the role of subclinical
inflammation in MS and sleep disorders: high levels of
hsTNF -a and IL-6 are associated with increased sleep
latency and fragmentation of the N2 stage of slow sleep.
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