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Abstract

Introduction: Omentin is a relatively recently examined adipokine that appears to be associated with metabolic risk factors
and metabolic syndrome.

Aim of the research: To analyse the relationship between omentin rs2274907 gene polymorphism and the risk of metabolic
syndrome and its components.

Material and methods: Genetic material and the clinical data of 219 individuals were analysed, including 108 with meta-
bolic syndrome (MetS), diagnosed on the basis of International Diabetes Federation (IDF) criteria. Omentin rs2274907 muta-
tion was detected using the PCR-RFLP method.

Results: The genotype distribution showed no deviation from the Hardy-Weinberg equilibrium (y* = 3.055; p = 0.080). No
significant association was found between the Asp allele of omentin rs2274907 and MetS or its components, when compared
to the Val allele (p = 0.198). The Val/Asp, Asp/Asp and Val/Asp + Asp/Asp genotypes also showed no association with MetS
and its components when compared to Val/Val genotype (p = 0.662; p = 0.627; p = 0.938, respectively). Only a statistically in-
significant tendency towards a more frequent occurrence of the Val/Asp genotype in subjects with MetS (42.60% vs. 34.24%)
and more frequent occurrence of the Asp/Asp genotype in the control group (53.15% vs. 44.44%) was reported. Statistically
significant correlations between omentin Vall09Asp polymorphism and MetS risk and its components were not found in the
model adjusted for age, sex, smoking habits or physical activity.

Conclusions: The results of the conducted research did not show any significant relationship between omentin polymor-
phism Vall09Asp and MetS risk. There were no associations of this polymorphism with any of the MetS components. It is
necessary to conduct further research on a larger population.

Streszczenie

Wprowadzenie: Omentyna to jedna ze stosunkowo niedawno opisanych adipokin. Wydaje sie, ze ma ona zwiazek z meta-
bolicznymi czynnikami ryzyka i zespotem metabolicznym.

Cel pracy: Analiza zaleznosci pomiedzy polimorfizmem genu omentyny rs2274907 a ryzykiem wystapienia zespotu meta-
bolicznego (MetS) oraz jego elementéw.

Medical Studies/Studia Medyczne 2018; 34/4



268 E. Suliga, D. Koziet, E. Ciesla, D. Rebak, M. Wawszczak, W. Adamus-Biatek, E. Naszydtowska, A. Piechowska, S. Gtuszek

Materiat i metody: Analizie poddano materiat genetyczny i dane kliniczne 219 wolontariuszy, w tym 108 z MetS rozpozna-
nym na podstawie kryteriéw International Diabetes Federation (IDF). Analize mutacji rs2274907 omentyny przeprowadzono
metoda PCR-RFLP.

Wyniki: Rozktad genotypéw w badanej grupie nie odbiegat od rozktadu okreslonego wedtug réwnania Hardy’ego-Weinber-
ga (* = 3,055; p = 0,080). Nie stwierdzono statystycznie istotnej zaleznosci pomiedzy wystepowaniem allela Asp (rs2274907)
omentyny a ryzykiem wystepowania MetS lub ktéregokolwiek z jego komponentéw w poréwnaniu z allelem Val (rs2274907)
(p = 0,198). Nie wykazano rowniez zaleznosci pomiedzy ryzykiem wystapienia MetS lub ktéregokolwiek z jego sktadowych
a genotypem Val/Asp, Asp/Asp i Val/Asp + Asp/Asp w poréwnaniu z genotypem Val/Val (p = 0,662; p = 0,627; p = 0,938).
Zanotowano jedynie nieistotna statystycznie tendencje do czestszego wystepowania genotypu Val/Asp u osobnikéw z MetS
(42,60% vs 34,24%) i czestszego wystepowania genotypu Asp/Asp u pacjentéw z grupy kontrolnej (53,15% vs 44,44%). Nie
stwierdzono istotnych statystycznie zalezno$ci miedzy polimorfizmem omentyny Vall09Asp a ryzykiem wystapienia MetS
oraz jego komponentéw takze w modelu adiustowanym ze wzgledu na wiek, pte¢, palenie oraz aktywno$¢ fizyczna.
Whioski: Wyniki przeprowadzonych badan nie wykazaty istotnych powiazan miedzy polimorfizmem omentyny Vall09Asp
(rs2274907) a ryzykiem wystapienia MetS. Nie stwierdzono réwniez powigzan tego polimorfizmu z zadnym z komponentéw

MetS. Konieczne jest przeprowadzenie dalszych badan w tym zakresie w wiekszej grupie pacjentéw.

Introduction

The adipose tissue cells are capable of synthesising
and secreting biologically active substances, called ad-
ipokines [1]. They fulfil various biological functions,
including the regulation of appetite and satiety, main-
taining energy homeostasis, fat and carbohydrate
metabolism, insulin sensitivity, regulation of vascular
haemostasis, blood pressure, and inflammatory and
immunological processes [2]. Omentin is a relatively
recently described adipokine that appears to be asso-
ciated with metabolic risk factors, but its role in the
organism is not yet fully understood.

Omentin is mainly produced in the visceral adi-
pose tissue [3, 4]. It occurs in the form of two isoforms
(1 and 2). The genes of both isoforms of omentin are
located side by side in the chromosomal region 1q22-
q23, coupled with the prevalence of type 2 diabetes.
De Souza Batista et al. [5] showed that the main iso-
form detected in human plasma is omentin-1. It was
found that omentin stimulates the phosphorylation
of the protein kinase B (Akt), and thereby enhances
insulin signal transduction and increases the insulin-
induced uptake of glucose by adipose tissue [4-6].
These actions therefore suggest that it should increase
insulin sensitivity. Studies have shown that omen-
tin-1 concentration in serum is lower in obese than
in lean individuals and is negatively correlated with
body mass index (BMI), waist circumference, fat mass
and visceral fat, serum concentration of leptin and
insulin, insulin resistance indexes (HOMA-IR), and
dyslipidaemia. It is, however, positively correlated
with serum adiponectin and high-density lipoprotein
(HDL)-cholesterol levels [5, 7-9].

Wittenbecher et al., despite inverse associations of
omentin-1 levels with measures of body fat, found no
indication of a diabetes protective role of omentin-1in
prospective analyses [10].

The studies so far on the relationship between
the serum concentration of omentin and metabolic
syndrome (MetS) distribution have produced incon-
clusive results. Analyses carried out by Jialal et al.

confirmed that plasma levels of omentin were 41%
lower in patients with nascent metabolic syndrome
compared with the control group [11]. Also, in obese
teenagers, serum omentin levels were significantly
lower in the MetS group compared to the group with-
out MetS [12]. Vu et al. found that plasma omentin
concentrations did not differ significantly between
individuals with and without MetS [13]. However,
men with metabolic syndrome had significantly low-
er omentin levels than men without MetS. In research
conducted by Kilic et al. the plasma omentin concen-
tration was similar in non-diabetic MetS patients and
the healthy control group [14].

In some papers, it has been shown that the expres-
sion of the omentin gene decreases in obese patients
with type 2 diabetes [5, 15] and in patients with coro-
nary artery disease [16]. In the Caucasian population,
however, no relationship was found between the mu-
tations of the omentin gene and the occurrence of
type 2 diabetes [17]. In the Kyrgyz population, how-
ever, it was noted that the genotype Vall09Val in the
omentin gene increased the risk of abdominal obesity
— one of the MetS components [18]. In the available
literature, no work has been published so far on the
relationship between polymorphisms of the omentin
gene and MetS.

Aim of the research

Therefore, the aim of this work was to analyse the
relationship between omentin rs2274907 gene poly-
morphism and the risk of MetS and its components.

Material and methods
Study population

Genomic DNA isolated from 219 participants of
the PONS study and their clinical data were used in
this study. All participants belonged to the Caucasian
population. Detailed information regarding the proj-
ect and research procedures have been described in
previously published papers [19, 20]. In 108 individu-
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als, MetS was diagnosed on the basis of International
Diabetes Federation (IDF) criteria [21], the remaining
111 participants were a control group. Three abnor-
mal findings out of the following five qualified a per-
son for metabolic syndrome: waist circumference
> 94 cm in males and > 80 cm in females; triglycer-
ides = 150 mg/dl (1.7 mmol/l) or drug treatment for
elevated triglycerides, HDL cholesterol < 40 mg/dl
(1.0 mmol/l) in males and < 50 mg/dl (1.3 mmol/l) in
females or drug treatment to reduce HDL cholesterol;
fasting glucose > 100 mg/dl (5.5 mmol/l) or diabetes
treatment; and systolic blood pressure > 130 mm Hg
or diastolic blood pressure > 85 mm Hg or drug treat-
ment for hypertension.

The study was approved by the Ethics Committee
from the Cancer Centre and Institute of Oncology in
Warsaw (data collection) and by the Committee on
Bioethics at the Faculty of Health Sciences, Jan Kocha-
nowski University in Kielce, Poland (data analysis)
(No. 45/2016).

Genotyping

Omentin rs2274907 mutation was detected us-
ing the PCR-RFLP method according to the proto-
col described by Schiffler et al. The primers OmtF
(5 GAGCCTTTAGGCCATGTCTCT 3’) and OmtR
(5" CTCTCCTTCTTCTCCAGCCCAT 3’) were used to
amplify the 471 bp DNA of Omentin gene fragment
[17]. PCR-based RFLP analysis was performed using
commercial PCR premix DreamTaq™ Green DNA
Polymerase Master Mix (2x) (Thermo Scientific™) ac-
cording to the manufacturer’s instructions — briefly:
1 pl of template DNA (~25 ng/pl), 1 pl of each primer
(10 pmol/pl), DNase-free water to filled up to 25 pl of
total volume. The amplification conditions were as
follows: denaturation at 95°C for 3 min, followed by
amplification for 30 cycles of 95°C for 1 min, 56°C for
1 min, and 72°C for 1 min, followed by a final exten-
sion at 72°C for 8 min. Amplified PCR products were
visualised under the gel documentation system. Next,
the PCR products were digested at 37°C by the restric-
tion enzyme Accl (Thermo Scientific™) according to
the manufacturer’s instructions and visualised under
the gel documentation system.

The results of restriction were interpreted on the
agarose gel electrophoresis, two bands (274 bp and
197 bp) were specific for Val/Val homozygotes, three
bands (471 bp, 274 bp and 197 bp) were specific for
Val/Asp heterozygotes, and one single band of 471 bp
represent wild type Asp/Asp homozygotes (Figure 1).

Anthropometric and laboratory
measurements

Height was measured using a stadiometer, with
an accuracy of 0.1 cm. Weight was obtained by us-
ing a body composition analyser (Tanita SC 240MA),
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Asp/Asp

Asp/Val Val/Val

Figure 1. Electrophoresis band patterns of PCR-based RFLP
analysis of the Vall09Asp SNP. The product sizes were
471 bp for A allele (Asp), 274 bp and 174 bp for T allele (Val)

M — DNA marker.

with an accuracy of 0.1 kg. These measurements were
used to calculate BMI (kg/m?). Waist circumference
was measured halfway between the lower rib edge
and the upper iliac crest using a metric measure with
an accuracy of 0.1 cm. Blood pressure was measured
on the artery of the right upper limb when the par-
ticipant was seated, using an Omron blood pressure
monitor (Model M3 Intellisense). An average of two
measurements were used for analysis. The glucose
concentration in the blood serum was measured us-
ing the enzyme method with hexokinase, while the
concentration of triglycerides (TG) was assessed using
the phosphoglyceride oxidase-peroxidase method.
The concentration of HDL-cholesterol was measured
using the colorimetric non-precipitation method.

Demographic variables and lifestyle data

The demographic variables included: gender
(men, women) and age (37-51, 52-66 years old). The
respondents who smoked cigarettes on a daily basis
during the study were classified as current smokers,
while those who had not smoked for longer than
6 months were classified as former smokers. The rest
were regarded as non-smokers. Physical activity (PA)
was evaluated with the use of the International Physi-
cal Activity Questionnaire (IPAQ) — the long form [22]
and expressed in minutes/day.

Statistical analysis

All data were processed using the Statistical Pack-
age Statistica software (version for Windows 13.1
TIBCO Software Inc. — StatSoft, Poland). All continu-
ous variables were expressed as means (x) + standard
deviations (SD) or medians (Me) and interquartile
ranges (Q1-Q3), and all categorical variables were re-
ported as frequency and percentage. Differences in
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baseline characteristics between MetS patients and
the control group were assessed through the U Mann-
Whitney-test and the y* test. Genotype and allele fre-
quencies were analysed with the y? test. Additionally,
the y?test was used to determine whether the geno-
type distribution was consistent with Hardy-Wein-
berg equilibrium expectations. Multivariate logistic
regression analyses were used to estimate the odds ra-
tios (ORs) and 95% confidence intervals (CI) for MetS,
abdominal obesity, elevated blood pressure, increased
glucose, triglycerides, and decreased HDL-cholesterol
concentration. In the analysis, allel Val (or genotype
Val/Val) was adopted as reference. In the second mod-
el, the risk of MetS and its components was adjusted
for gender, age, smoking and total PA. A p-value < 0.05
was considered statistically significant.

Results

A total of 108 subjects with a diagnosis of MetS
and 111 individuals representing the control group
participated in the study. Table 1 shows the demo-
graphic and biochemical characteristics of the study
participants. The group with MetS was similar to the
control group in terms of sex, age, and the percent-
age of smokers. However, they were characterised by
a significantly shorter time of total physical activity
during the day (p = 0.039). Moreover, in overweight
participants (BMI > 25.0 m/kg?), abdominal obesity,
elevated blood pressure, glucose concentration, tri-
glycerides, and decreased HDL-cholesterol concentra-
tion were more prevalent than in those in the control
group (all p < 0.001). The distribution of genotypes of
omentin rs2274907 polymorphism did not differ sig-
nificantly between the control group and the partici-
pants with MetS (Table 2).
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However, there was a trend towards a slightly
more frequent occurrence of the Val/Asp genotype in
individuals with MetS in comparison to the control
group (42.60% vs. 34.24%) and a higher frequency
of Asp/Asp genotype in the control group (53.15%
vs. 44.44%) in comparison to the group with MetS.
The genotype distribution showed no deviation from
the Hardy-Weinberg equilibrium in the whole study
sample (y* = 3.055; p = 0.080), in subjects with MetS
(> = 0.320; p = 0.572), and in control subjects
(x> = 3.623; p = 0.057). The minor allele frequency
(MAF) (Val allele) of omentin rs2274907 polymor-
phism was 0.320 in total, 0.343 in MetS, and 0.297 in
control subjects.

Table 3 shows no significant association between
the Asp/Asp genotype of omentin rs2274907 and MetS
when compared to the other genotypes (p = 0.198).
The Val/Asp, Asp/Asp, and Val/Asp + Asp/Asp geno-
types also showed no association with MetS when
compared to the Val/Val genotype (p = 0.662; p = 0.627;
p = 0.938, respectively). The results of the conducted re-
search showed that omentin Vall09Asp polymorphism
was not significantly related to any of the MetS com-
ponents. In the model adjusted for age, sex, smoking,
and total PA, there were no significant relationships be-
tween omentin Vall09Asp polymorphism and the risk
of MetS and its components (Table 4).

Discussion

Our study represents the first investigation of the
possible association between omentin-1 rs2274907
polymorphism and the risk of metabolic syndrome.
MetS is the accumulation of risk factors such as: ab-
dominal obesity, dyslipidaemia, abnormal glycaemia,
and elevated blood pressure [21, 23].

Table 1. General and biochemical characteristics of the study population

Variables
59 (53.15%)
69 (62.16%)
20 (18.02%)
38 (34.23%)

270.60 +145.59

Gender: women
Age: 52-66

Current smokers
Former smokers

Total physical activity (PA),
x + SD; Me (Q1-Q3) [min/day]

Overweight (BMI > 25.0 m/kg?)
Abdominal obesity

70 (63.09%)
58 (52.25%)
68 (61.26%)
14 (12.61%)

Elevated blood pressure

Increased glucose concentration

Decreased HDL-cholesterol 4 (3.60%)
concentration
Increased TG concentration 8 (7.21%)

Control (n = 111)

250.0 (165.0-355.0)

MetS (n = 108) Statistical test P-value
53 (49.07%) 0.3642 0.546
80 (74.07%) 3.571 0.059
13 (12.04%) 1.5672 0.456
41 (37.96%)

232.17 £144.43; 2.069° 0.039*

210.0 (135.0-320.0)
98 (90.74%) 23.4732 < 0.001*
97 (89.81%) 37.341° < 0.001*
102 (94.44%) 34.7042 < 0.001*
66 (61.11%) 55.5322 < 0.001*
60 (55.56%) 71.430° < 0.001*
71 (65.74%) 81.3292 < 0.001%

oy, df = 1, PU-Mann-Whitney, *statistically significant results (p < 0.05).
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Table 2. Genotype distribution of omentin rs2274907 polymorphism in the control group and MetS patients

Genotypes Total (N = 219) Control (N = 111) MetS (N = 108) x5 df =2 P-value

n (%) n (%) n (%)

Val/Val 28 (12.85) 14 (12.73) 14 (12.96) 1.687 0.430

Val/Asp 84 (38.53) 38 (34.55) 46 (42.60)

Asp/Asp 106 (48.62) 58 (52.72) 48 (44.44)

Val 140 (32.11) 66 (30.00) 74 (34.26) 0.910 0.341

Asp 296 (67.89) 154 (70.00) 142 (65.74)

Table 3. Associations between omentin rs2274907polymorphism and the risk of MetS and its components — unadjusted
model (OR (95% Cl)

Components
of MetS

MetS

Abdominal
obesity

Elevated blood
pressure

Increased
glucose
concentration

Decreased
HDL-cholesterol
concentration

Increased TG
concentration

Asp/Asp
(val/val +

Val/Asp ref.)

0.70
(0.41-1.20)

0.72
(0.40-1.29)

0.89
(0.47-1.69)

1.07
(0.62-1.86)

0.82
(0.46-1.47)

0.81
(0.47-1.41)

P-value

0.198

0.268

0.731

0.798

0.500

0.465

Val/Asp

(val/Val ref.)

1.21
(0.51-2.85)

1.20
(0.46-3.12)

1.00
(0.35-2.84)

0.66
(0.28-1.60)

0.76
(0.31-1.88)

0.95
(0.40-2.29)

P-value

0.662

0.709

1.000

0.364

0.557

0.911

Asp/Asp

(val/val ref.)

0.81
(0.35-1.87)

0.82
(0.33-2.05)

0.89
(0.33-2.45)

0.80
(0.34-1.85)

0.67
(0.28-1.62)

0.78
(0.33-1.85)

P-value

0.627

0.676

0.828

0.600

0.372

0.577

Val/Asp +
Asp/Asp

(val/Val ref.)

0.97
(0.44-2.14)

0.96
(0.40-2.32)

0.94
(0.36-2.46)

0.74
(0.33-1.65)

0.71
(0.31-1.63)

0.85
(0.39-1.93)

P-value

0.938

0.935

0.898

0.458

0.420

0.705

Table 4. Associations between omentin rs2274907polymorphism and the risk of MetS and its components — model ad-
justed for gender, age, smoking, and PA (OR (95% Cl))

Components Asp/Asp P-value Val/Asp P-value  Asp/Asp  P-value Val/Asp + P-value
of MetS (val/val + (val/Val ref.) (val/Vval ref.) Asp/Asp

Val/Asp ref.) (Val/val ref.)
MetS 0.69 0.181 1.26 0.609 0.77 0.541 0.98 0.964

(0.40-1.20) (0.52-3.09) (0.33-1.80) (0.44-2.21)

Abdominal 0.65 0.165 1.22 0.701 0.70 0.472 0.90 0.835
obesity (0.35-1.20) (0.44-3.39) (0.26-1.85) (0.36-2.72)
Elevated blood 0.93 0.841 1.20 0.746 1.00 0.998 1.07 0.888
pressure (0.48-1.83) (0.40-3.64) (0.35-2.88) (0.39-2.97)
Increased glucose 1.21 0.525 0.66 0.400 0.91 0.825 0.82 0.638
concentration (0.68-2.15) (0.26-1.71) (0.38-2.17) (0.35-1.89)
Decreased 0.82 0.505 0.78 0.625 0.60 0.277 0.70 0.413
HDL-cholesterol (0.45-1.48) (0.30-2.07) (0.24-1.50) (0.30-1.65)
concentration
Increased TG 0.84 0.540 0.93 0.870 0.76 0.546 0.76 0.730
concentration (0.48-1.47) (0.38-2.28) (0.32-1.84) (0.38-1.98)
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Papers in which the relationship between the con-
centration of omentine-1 in serum and individual
components of MetS were analysed gave inconclusive
results. Moreno-Navarrete et al. showed that in obese
individuals, serum omentin negatively correlated
with waist circumference, fasting glucose, and triglyc-
erides, but not with HDL [7]. On the other hand, af-
ter weight loss, there were no significant correlations
between the concentration of omentin and metabolic
risk factors. Auguet et al. found that the concentration
of omentin in serum was inversely correlated only
with fasting glucose, while it did not significantly cor-
relate with other analysed components of MetS [8].
Urbanova et al., however, did not find any significant
dependency between the serum omentin-1 and fast-
ing glucose levels in both obese and type 2 diabetic
patients in comparison to the control subjects [24].
The level of omentin was, however, related to the
concentration of triglycerides and HDL-cholesterol.
Herder et al. noted that in the group of individuals
aged 62-81 years, higher serum levels of omentin-1
were associated with increases in fasting glucose and
with incident type 2 diabetes [25]. Panagiotou et al.
did not find any association of circulating omentin-1
with fasting glucose and blood pressure [26]. They
observed only an association between serum omen-
tin-1 and small VLDL particle size. Vu et al. found
that plasma omentin-1 concentrations in men were
correlated with the concentration of triglycerides and
HDL-cholesterol but were not significantly correlated
with any metabolic or clinical variables in women
[13]. Catoi et al. showed no significant association be-
tween serum omentin-1 and fasting glucose, triglyc-
erides, and HDL-cholesterol in morbidly obese indi-
viduals [27]. However, after using multiple regression
analysis they found an association between fasting
glucose and circulating omentin-1 levels. Guvenc et al.
did not find a correlation between serum omentin lev-
els and components of MetS such as fasting glucose,
HDL-cholesterol, and triglycerides in women with
polycystic ovary syndrome [28]. Elsaid et al. showed
that omentin-1 is inversely related to waist circumfer-
ence and systolic blood pressure [29]. They did not no-
tice, however, significant associations with glycaemic
control and fasting lipids. The results of the analyses
presented in the papers of various authors show that
in many cases no significant relationships between se-
rum omentin levels and individual MetS components
were found.

The studies to date on the relationship between
serum concentration of omentin and the dissemina-
tion of MetS as a syndrome have also produced incon-
clusive results. Shibata et al. demonstrate that plasma
omentin levels inversely correlate with the number of
metabolic risk factors such as dyslipidaemia, glucose
intolerance, increased waist circumference, and high
blood pressure [30]. A reduction of circulating levels
of omentin significantly correlated with an increase

E. Suliga, D. Koziet, E. Ciesla, D. Rebak, M. Wawszczak, W. Adamus-Biatek, E. Naszydtowska, A. Piechowska, S. Gtuszek

in the mean number of metabolic risk factors. Analy-
ses conducted by Jialal et al. demonstrated that plasma
levels of omentin were 41% lower in patients with na-
scent metabolic syndrome compared with the control
group [11]. In obese teenagers serum omentin-1 lev-
els were significantly lower in the MetS group com-
pared to the group without MetS (289.5+51.9ng/ml
vs. 268.2 +60ng/ml), although omentin did not show
statistically significant correlations with abnormal
glucose metabolism indicators [12]. Stejskal et al.
found that omentin-1 serum levels were significant-
ly lower in patients with premature coronary artery
disease (103.1 £62.7 mg/l) compared to MetS (668.2
+339.6 mg/1) and healthy subjects (623.0 £373.5 mg/1)
[31, 32]. The results of research conducted by Kilic
et al. showed that although the plasma omentin-1 con-
centrations were correlated with high triglyceride and
low HDL-C levels, which are two of the five metabolic
syndrome indicators, the plasma omentin-1 concen-
trations are similar in MetS subjects and individuals
in the healthy control group [14]. Vu et al. confirmed
that plasma omentin levels did not differ significantly
between individuals with and without MetS [13].

It is believed that MetS is the result of complex
interactions between genetic and environmental fac-
tors. However, the precise determination of the geno-
type responsible for the development of MetS is quite
difficult because it is a combination of the effects of
more than one risk factor. The results of our analy-
ses did not show any significant relationship between
omentine-1 polymorphism Vall09Asp and MetS risk.
We have not found any connections of this polymor-
phism with any of the MetS components. There was
only a tendency for the more frequent occurrence
of the Val/Asp genotype in individuals with MetS
(42.60% vs. 34.24% in the control group) and the
higher frequency of Asp/Asp genotype in the control
group (53.15% vs. 44.44% in the MetS group), which,
however, did not reach the level of statistical signifi-
cance.

Studies on the expression and polymorphisms of
omentin genes in relation to metabolic risk factors
are among the few. In the available literature, the
relationship between omentin gene polymorphisms
and MetS risk as a syndrome has not been analysed
so far [32]. The influence of omentin polymorphism
on MetS and its components can therefore only be
concluded indirectly, analysing the association of this
polymorphism with the prevalence of other diseases
such as obesity, as well as type 2 diabetes, non-alco-
holic fatty liver disease (NAFLD), and coronary artery
disease (CAD), for which MetS is a risk factor. In some
studies, it has been shown that the expression of the
omentin gene decreases in obese people, patients with
type 2 diabetes [5, 15] and in patients with CAD [16].
Urbanova et al. noted that omentin mRNA expression
in subcutaneous adipose tissue did not correlate with
any of anthropometric and biochemical parameters
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studied, although serum omentin concentrations neg-
atively correlated with BMI, LDL-cholesterol, triglyc-
erides, insulin, and leptin levels and were positively
related to serum HDL-cholesterol [24].

Splichal et al. found that the carriers of the Val al-
lele, despite the lack of significant differences in BMI
and body fat percentage, reach the threshold of obe-
sity with lower energy consumption than the carriers
of the Asp allele [33]. This may indicate the existence
of a potential, more “thrifty” phenotype in these peo-
ple. In the Kyrgyz population, it was confirmed that
the genotype Vall09Val in omentin gene increased
the risk of abdominal obesity — one of the MetS com-
ponents [18]. The results of our research are to some
extent consistent with the results of the papers cited
above, because in the adjusted model, carriers of the
Asp allele (as compared to the carriers of the Val allele)
showed quite a clear, though statistically insignifi-
cant, tendency to a lower risk of abdominal obesity
(OR =0.65; p = 0.169) and MetS (OR = 0.69; p = 0.181).
In another study conducted in the Caucasian popula-
tion, however, no association was found between the
mutations of the omentin gene and the occurrence of
type 2 diabetes [17]. Kohan et al. noted that the fre-
quency of omentin-1 rs2274907 genotypes in patients
with NAFLD was significantly different from those in
the control subjects [34]. They concluded that omen-
tin-1 rs2274907 polymorphism might be a candidate
genetic factor for susceptibility to NAFLD. Studies on
the relationship between omentin polymorphisms
and the occurrence of CAD, for which MetS is a risk
factor, gave inconclusive results. In the Pakistani
population, it has been demonstrated that the hetero-
zygous Val/Asp genotype of omentin-1 gene is more
associated with the risk of developing CAD, while
the homozygous genotype Asp/Asp reduces the risk
of developing CAD [35]. A similar, although statisti-
cally insignificant tendency, was noted in the results
of our research. The odds ratio (OR) in the adjusted
model showed a higher MetS risk in subjects with the
Val/Asp genotype (OR = 1.26, p = 0.609) and a lower
risk of decreased HDL cholesterol concentration in
individuals with the Asp/Asp genotype (OR = 0.60;
p = 0.277) (compared to the Val/Val genotype). Yoriik
et al. did not find a significant relationship between
the omentin-1 gene Vall0O9Art polymorphism and
CAD in the Turkish population; however, it was ob-
served that the Val/Val heterozygous genotype was
more frequent in CAD subjects [36]. Jamshidi et al.
also did not find a significant relationship between
Vall09Asp polymorphism and the risk of CAD [37].
When the analysis was carried out separately accord-
ing to sex, there was a significant difference in the
distribution of alleles in men but not in women. Stud-
ies on the influence of the omentin-1 gene Vall09Asp
polymorphism on metabolic risk factors and diseases
for which MetS is a risk factor have not yet yielded
conclusive results and require further analysis. As
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suggested by Schiffler et al., one should also take
into account the possibility that the polymorphism
Vall09Asp in the human gene encoding omentin is
more of a single nucleotide polymorphism than a real
disease-causing mutation [17].

The main limitation of the study is the small num-
ber of participants, while the main strength is the
inclusion (in the statistical analysis) of confounding
factors that can modify the risk of MetS and its com-
ponents.

Conclusions

The results of the study did not show any signifi-
cant association between omentine-1 polymorphism
Vall09Asp and MetS risk. There were no associations
of this polymorphism with any of the MetS compo-
nents. It is necessary to conduct further research in
this area on a larger population.
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