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CD19+, pro- and anti-inflammatory cyto-
kines IL1b, IL4, an indicator of neuropep-
tide regulation (leptin) associated with
polymorphism of alleles and genotypes
of candidate genes of the adrenoreceptor
gene ADRB2 rs1042713 (A allele and AA
genotype) and the PPARA peroxisome
receptor gene rs4253778 (CC genotype).
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THE FREQUENCY OF METABOLIC SYN-
DROME AND ITS COMPONENTS

IN THE NON-INDIGENOUS POPULATION

OF SOUTH YAKUTIA

A one-stage study of the working non-indigenous population of South Yakutia was conducted. A high incidence of abdominal obesity, lipid-met-
abolic disorders has been shown. Dyslipidemia, arterial hypertension and metabolic syndrome, mainly represented by a three-component, were
most often registered in men compared to women. The relationship of blood pressure with triglyceride and glucose levels was obtained.
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Metabolic syndrome (MS) remains
a global epidemic in the XI century, in-
creasing its growth rates, causing terrible
complications such as type 2 diabetes,
stroke, myocardial infarction, etc. Often,
the presence of MS exacerbates the
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course of cardiovascular pathology, in-
creasing the risk factors for its develop-
ment. Its prevalence in the world ranges
from 10 to 30% according to foreign and
domestic authors, depending on various
criteria for its diagnosis [4;9;10]. Accord-
ing to some estimates, it reaches up to
1/3 of the world's population [7]. The total
cost of treatment and economic losses
associated with this syndrome are esti-
mated in trillions. The study of MS in the
working non-indigenous population of the
North is relevant, research in this field is
extremely scarce. The spread of MS and
its patients becoming younger is the main
reason for the relevance of the study. It
is also due to the high risk of developing

cardiovascular diseases and their mortal-
ity in the industrial cities of the Far North.
The aim of the study was to assess
the frequency of occurrence of metabolic
syndrome and its components in non-in-
digenous residents of South Yakutia.
Materials and methods of research.
A one-time population study of the work-
ing population of non-indigenous nation-
ality in the Aldan district of the Republic of
Sakha (Yakutia) was conducted. Accord-
ing to the list of employees of industrial
and social spheres, every 3rd employ-
ee was invited for examination. The re-
sponse rate was 75%. 174 residents of
the Aldan district of working age were
analyzed, 66 of them were men, whose



median age (Me) was 45.0 [34.5-53.0]
years, and 108 were women, Me 43.0
[36.0-51.75] years.

All study participants were interviewed,
complaints were collected, anamnesis
was taken, an anthropometric study with
the determination of height, body weight,
measurement of waist circumference
(WC) and hips, measurement of blood
pressure (BP), blood was taken from the
ulnar vein in the morning on an empty
stomach with an 8-12-hour interval after
the last meal, a clinical examination by
a cardiologist was also conducted. Re-
spondents signed a voluntary consent to
the study according to the Protocol of the
Ethics Committee of the YSC CMP.

To detect abdominal obesity, the cir-
cumference was measured from a stand-
ing position, patients were in underwear.
The measurement point is the midpoint
of the distance between the top of the
iliac crest and the lower lateral edge of
the ribs. It does not necessarily have to
be at the navel level. When WC > 94 cm
in men and > 80 cm in women, it can be
assumed that the patient has abdomi-
nal type of obesity (criteria of the VNOK
2009).

Blood pressure was measured twice
with an automatic tonometer "OMRON
M2 Basic" (Japan) in a sitting position
with the calculation of average blood
pressure with a limit of permissible mea-
surement error of + 3 mm Hg (ESH/ESC,
2013). Arterial hypertension (AH) was as-
sumed at a blood pressure level=140/90
mmHg or if the patient was taking antihy-
pertensive drugs during the examination
period (ACC/AHA Guideline, 2017).

Laboratory analyses were carried
out by the enzymatic method on an au-
tomatic biochemical analyzer "Labio"
using "Analyticon" reagents (Germany).
Laboratory research methods included:
determination of the lipid spectrum (total
cholesterol (TC), low-density lipoprotein
cholesterol (LDL cholesterol), high-densi-
ty lipoprotein cholesterol (HDL cholester-
ol), triglycerides (TG)) and glucose.

For diagnosing lipid disorders, the
Russian recommendations of the VI re-
vision of the Russian Society of Cardiolo-
gy 2020, compiled taking into account the
European Recommendations of 2019,
were applied. Hypercholesterolemia
(HCH) was established at the level of
TC = 5.0 mmol/l (190 mg/dl), taking into
account the cardiovascular risk on the
SCORE scale, elevated LDL cholester-
ol - LDL cholesterol 3.0 mmol/l (115 mg/
dl) low, 2.6 mmol/l, moderate, 1.8 mmol/
II, high, 1.4 mmol/l, very high risk on the
SCORE scale. Hypo-a-cholesterolemia
(Hypo-a-CS) is the level of HDL choles-

terol < 1.0 mmol/l (40 mg/dl) in men and
1.2 mmol/l (46 mg/dl) in women. Hyper-
triglyceridemia (HTG) was attributed to a
TG level of 1.7 mmol/l (150 mg/dl). Hy-
perglycemia (HG) on an empty stomach
was established at a glucose level of 6
mmol/l. Also included are patients with
these disorders receiving specialized
medical treatment for these conditions.

The criteria of metabolic syndrome
(MS) were applied according to the rec-
ommendations for the management of
patients with MS [6]:

The presence of the main component
of the disease — abdominal obesity (AO)
and 2 additional criteria: an increase in
blood pressure > 140/90 mmHg, an in-
crease in TG>1.7 mmol / |, a decrease
in HDL cholesterol (in men <1.0, in wom-
en < 1.2 mmol / 1), an increase in LDL
cholesterol>3.0 mmol / |, hyperglycemia
(glucose > 6 mmol/ L) or impaired glu-
cose tolerance (glucose 2 hours after the
glucose tolerance test >7.8 and < 11.1
mmol/ L).

Statistical analysis was carried out
using the SPSS STATISTICS software
package (version 26.0). Qualitative vari-
ables are described by absolute and rel-
ative frequencies (%), quantitative vari-
ables are described using the mean and
standard error of the mean, median (Me)
and interquartile range (Q1—Q3). The
share comparison of the groups was car-
ried out using the nonparametric Spear-
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man criterion x2. The odds ratio (OR) and
95% confidence interval (95% CI) were
calculated. The correlation analysis was
carried out using the Spearman coeffi-
cient. The statistical significance of the
differences (p) was assumed to be equal
to 5%.

The work was carried out under the
research project of the YSC CMP "Re-
gional peculiarities of biochemical, immu-
nological and morphological indicators in
the indigenous and non-indigenous pop-
ulation of the Republic of Sakha (Yaku-
tia) in normal conditions and pathology"
(FGWU-2022-0014) and the research of
the Academy of Sciences of the Republic
of Sakha (Yakutia) "Assessment of radia-
tion exposure of the population of the Al-
dansky district due to natural sources of
radiation and recommendations for carry-
ing out protective measures to reduce it."

Results and discussion. A compar-
ative analysis of clinical, laboratory and
anthropometric indicators in the non-in-
digenous population of South Yakutia
was carried out.

Comparing the average concentra-
tions of biochemical and immunological
parameters depending on gender, we
obtained significant differences in the av-
erage values of TC, HDL, LDL and uric
acid (Table 1). Thus, in men, compared
to women, the average concentrations of
TC, LDL and uric acid significantly pre-

vailed.
Table 1

Average concentrations of laboratory parameters of residents of the Aldan district

(Mm)
Parameter all men (66) women (n=108) Pow
TC (mmol/L) 5.40+0.10 5.74+0.23 5.20+0.08 0.012
HDL cholesterol (mmol/L) 1.97+0.04 1.70+0.06 2.14+0.05 0.000
LDL cholesterol (mmol/L) 2.57+0.09 3.12+0.19 2.24+0.09 0.000
TG (mmol/L) 1.88+0.10 2.02+0.20 1.80+0.11 0.324
glucose (mmol/L) 5.43+0.12 5.57+0.26 5.34+0.11 0.350
uric acid (mkmol/L) 324.06+£5.97 | 358.64+9.72 302.94+6.85 0.000

Table 2

Comparative characteristics of lipid and carbohydrate metabolism disorders depending

on gender
Parameter all men women 2 .
n % n % n % m-w
HCH 90 51.7 43 65.2 47 43.5 7.67 0.005
HCL LDL 57 32.8 32 48.5 25 23.1 11.93 | 0.000
Hypo-a-CS 5 2.9 2 3.0 3 2.8 0.009 | >0.05
HTG 73 41.9 31 46.9 42 38.9 1.09 | >0.05
GG 25 14.4 8 12.1 17 15.7 0.436 | >0.05
Hyperuricemia 43 24.7 16 24.2 27 25.0 0.013 | >0.05
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A correlation analysis of SBP with bio-
chemical parameters of blood was car-
ried out. The relationship of SBP with TG
(r=0.306, p=0.000) and glucose (r=0.192,
p=0.011) was obtained. In a gender com-
parison, a significant correlation of SBP
in men was obtained only with the level
of TG (r=0.254, p=0.040), in women -
with the levels of TG (r=0.336, p=0.000),
glucose (r=0.209, p=0.030) and uric acid
(r=0.224, p=0.020). For the rest of the
parameters, no reliable relationship was
obtained.

Lipid spectrum disorders were more
often recorded in men (Table 2). HCH
was found in more than half of the men
examined, its atherogenic fraction - in al-
most half. These values had statistically
significant differences in men compared
to women.

Atherogenic HCH and HTG were also
common, and were registered in almost
half of the men. There was no significant
difference in the HTG indicator. There are
some concerns about the high incidence
of HTG in the examined individuals, es-
pecially in men. The data revealed by us
significantly exceeds the data of a large-
scale epidemiological study of PROME-
TEUS, where HTG is present in 29.2% of
the Russian population, where its level is
also 1.25 times higher in men compared
to women [8].

Metabolic disorders', such as HG,
frequency was 14.4%, and were slightly
more common in women. In the study in
the open urban population of Western Si-
beria, men accounted for 7.7% and wom-
en - 11.9%.

Thus, in men of non-indigenous na-
tionality of South Yakutia, unlike wom-
en, dyslipidemia, represented by HCH,
including its atherogenic fraction, and
HTG, was most often detected.

When analyzing anthropometric indi-
cators, namely the WC criterion, a high
incidence of abdominal obesity (AO) was
shown in both men (n=42 or 63.6%) and
women (n=75 or 69.4%), there were no
significant differences between them
(x2=0.694, p=0.405). The results ob-
tained showed higher AO figures com-
pared to the data of studies by Russian
scientists in Tyumen, where, according
to the criteria of the 2009 VNOK, the
frequency of AO in men was 38.8% and
49.8% in women [1;3]

The mean SBP did not differ, in
men it was 129.09+2.40 mmHg and
129.91+2.20 mmHg in women. More than
half of the respondents had hypertension
(56.3% of the total number of surveyed).
In gender comparison, it was most of-
ten registered in men (n=41 or 62.1%),
compared with women (n=57 or 52.8%),

Table 3

Distribution of combinations of metabolic syndrome parameters depending on gender

. . men women o
Combination of components MS " % " % OR [CI 95%] P
0.96
AO+AH+TG 16 | 242 | 27 | 250 [0.47-1.95] 0.910
1.97
AO+AH+LDL 13 19.7 12 11.1 [0.83-4.60] 0.117
4.57
AO+LDL+TG 12 18.2 5 4.6 [1.53-13.67] 0.003
0.63
AO+AH+glucose 4 6.1 10 9.3 [0.19-2.10] 0.451
0.68
AO+TG+glucose 3 4.5 7 6.5 [0.17-2.75] 0.594
2.52
AO+ LDL+glucose 3 4.5 2 1.9 [0.41-15.51] 0.302
1.64
AO+TG+HDL 1 1.5 1 0.9 [0.10-26.77] 0.723
AO+AH+HDL 1 1.5 0 0 -
AO+HDL+glucose 0 0 1 0.9 -
AO+HDL+LDL 0 0 0 0 -
no significant differences were obtained
(p=0.228). According to the degrees of
AH, the same distribution was obtained: + AO-AESTGHLDL
AH of the 1st degree 32 people, or AO-AETGrglcos

18.4%, 2nd — 34 or 19.5%, 3rd — 32 or
18.4%, respectively. The gender attribute
did not have any differences. In the open
urban population of Tyumen, the frequen-
cy of hypertension was 61.3% in men and
36.8% in women [1;3]. The data obtained
in men of non-indigenous nationality are
consistent with the research, in women of
our pilot study, the frequency of hyperten-
sion exceeds the results almost twice as
much. We conducted an analysis of the
correlation relationship between AO and
SBP, during which a direct correlation
was obtained between these parameters
(r=0.448, p=0.000), confirming the close
relationship between hypertension and
obesity, which was confirmed by earlier
studies of ESSE-RF [5].

Metabolic syndrome (MS) is a combi-
nation of the most important risk factors
for the development of cardiovascular
diseases. The analysis of the prevalence
of MS according to the recommendations
for the management of patients with MS
[6]. As a result, MS was detected in 51
respondents, which amounted to 29.3%
of the total number of study participants.
The data obtained by us are coordinated
with Russian researchers on the study of
MS in the framework of ESSE-RF-2 [4].
The gender analysis did not show signifi-
cant differences, in men the frequency of
MS was 33.3% (n=22), in women 27.8%
(n=30) (x %=0.603, p=0.437). Our data
are consistent with previously conducted
studies of the working non-indigenous

ACQ+AHHL DL +glucose

Distribution of 4-component combinations of
metabolic syndrome

population in the western territory of Ya-
kutia in the industrial city of Mirny, where
it is shown that 30.5% of men and 25.9%
of women also had MS according to the
2009 VNOK criteria [2].

The analysis of the combinations of
the main and two additional criteria of MS
showed that the most frequent combina-
tion were: AO+AH+TG (n=43; 24.7%),
AO+AH+LDL (n=25; 14.4%); AO+LD-
L+TG (n=17; 9.8%). The greatest contri-
bution to the development of MS, in addi-
tion to AO, was made by such parameters
as hypertension, elevated concentrations
of TG and LDL.

Gender comparison shows that men
have 4.57 times more chances of devel-
oping metabolic syndrome than women
with a combination of 3 components -
AO+LDL+TG (p<0.003) and 1.97 times
more with a combination of AO+AH+LDL
(p>0.05), proving atherogenic HCH and
HTG, which are significantly often ob-
served among them (Table 3). It should
be noted that women most often have
elevated glucose levels in MS combina-
tions compared to men, increasing the
odds ratio by 2.52 times with a combina-
tion of AO + LDL + glucose (p>0.05).



The analysis of the occurrence of
4-component MS in the general popula-
tion depending on gender was also car-
ried out. Fig. 1 shows the share distribu-
tion of the most common combinations
of 4 MS components. The most com-
mon variant of MS was a combination of
AO+AH+TG+LDL, which accounted for
6.3% of the total number of respondents.
It was registered more often in men
(10.6%) compared with women (3.7%),
no significant differences were obtained
(OR 3.08, 95%CI [0.86-10.97], p=0.069).
In second place is the combination of
AO+AH + TG + glucose (3.4%), in third
place — AO +AH +LDL + glucose (1.7%).
There were no significant differences by
gender. Five-component version of MS
(AO +AH+LDL+TG+glucose) was reg-
istered only in one man. There were no
such variants of 5 combinations of MS in
women.

Thus, among the working non-indige-
nous population of the Aldan district, MS
is mainly represented by 3 components,
where AH, TG and LDL occupy lead-
ing positions among additional criteria.
4-component MS was registered less fre-
quently, it was mainly registered in men
with no significant difference.

Conclusion. A comprehensive med-
ical examination of the health status of
the working population of South Yakutia
of non-indigenous nationality showed
a high incidence of abdominal obesity,
lipid-metabolic disorders. Dyslipidemia,
arterial hypertension and metabolic syn-
drome were most often registered in men
compared to women. The relationship of
blood pressure with triglyceride and glu-
cose levels was obtained. Considering
that the examined contingent belonged
to a non-indigenous or "alien" popula-

tion, the syndrome of chronic adaptive
overstrain can be assumed. Perhaps the
reason for this is the low level of medical
care, low coverage of medical examina-
tions or the lack of highly qualified spe-
cialists. Primary health care, including
general practitioners, as well as health
schools for patients with hypertension
and type 2 diabetes mellitus, play an im-
portant role in the early detection of met-
abolic syndrome and prevention of risk
factors for major chronic non-communi-
cable diseases, and timely effective med-
ical care. Among the steps to improve the
health of the population are improving
urban planning, encouraging an active
lifestyle, sports, promoting the principles
of healthy eating, subsidizing whole-grain
products, limiting the advertising of un-
healthy food in the media, etc.
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