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Background: Omentin-1 is one of the adipokines associated with obesity, diabetes, and coronary heart disease development.
We determined to investigate whether serum omentin-1 concentrations were correlated with the presence of
atrial fibrillation (AF).

Material/Methods: Serum omentin-1 concentrations were examined in a cross-sectional population that included 220 patients
with AF (70 with paroxysmal AF, 78 with persistent AF, and 72 with permanent AF) and 115 healthy controls.
Results: Reduced serum omentin-1 concentrations were found in AF patients compared to the controls. In addition, pa-
tients with permanent AF had lower serum omentin-1 concentrations compared to patients with persistent AF
and patients with paroxysmal AF. Significantly decreased serum omentin-1 concentrations were observed in
persistent AF patients compared to paroxysmal AF patients. Spearman correlation analysis suggested that se-
rum omentin-1 concentrations were negatively correlated with left atrial diameter in AF patients.
Conclusions: Serum omentin-1 concentrations were correlated with the presence of AF and atrial remolding.

MeSH Keywords: Adipokines ¢ Atrial Fibrillation ¢ Inflammation Mediators ¢ Obesity Hypoventilation Syndrome

Full-text PDF: http://www.medscimonit.com/abstract/index/idArt/898202

%1199 E‘ZIS MEIZ %23

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

Indexed in:  [Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]
4749 [ISI Journals Master List] [Index Medicus/MEDLINE] [EMBASE/Excerpta Medica]
[Chemical Abstracts/CAS] [Index Copernicus]




CLINICAL RESEARCH

Background

Atrial fibrillation (AF) is the most common cardiac arrhyth-
mia in clinical practice, and contributes to a high prevalence
of mortality and morbidity [1]. The exact mechanism underly-
ing AF is complex and unclear. Factors such as aging, obesity,
diabetes, hypertension, and cardiovascular diseases are con-
sidered to increase the risk of developing AF [2].

Omentin, a novel adipokine, is produced and secreted mainly
by visceral adipose tissue. Omentin is codified by two genes
named omentin-1 and omentin-2, and the former is the ma-
jor circulating form [3]. Recombinant omentin-1 results in in-
creased insulin-stimulated glucose uptake and Akt phosphor-
ylation in human adipocytes [4]. Recently, omentin-1 has been
shown to be correlated with obesity [5], hypertension [6], di-
abetes [7], and coronary artery disease (CAD) [8]. Omentin-1
is speculated to mediate the mechanism of AF.

The aim of this study was to determine the correlation be-

tween serum omentin-1 concentrations and the presence of
AF and atrial remolding.

Material and Methods

Patients

A cross-sectional study was performed in a consecutive pop-
ulation of 220 patients who were diagnosed with AF. The cri-
teria for a diagnosis of AF were in accordance with the guide-
lines established by American Heart Association [9]. Patients
were excluded from the study if they had valvular heart dis-
ease, hyperthyroidism, acute coronary syndrome, previous
cardiac surgery, or systemic disease. AF patients were divid-
ed into three groups according to American Heart Association
guidelines [9]: paroxysmal AF (n=70), persistent AF (n=78),
and permanent AF (n=72). Control participants were recruit-
ed from individuals presenting for routine checkup in our hos-
pital. Patients with systemic disease were excluded from this
study. The study plan was approved by the Research Ethics
Committee of our hospital (NO. GDREC2012143H), and all pa-
tients provided informed consent.

Measurements

Anthropometric (height, weight, and blood pressure), clini-
cal, and laboratory analysis were performed. Venous blood
was collected after a minimum of 10 hours of fasting for fur-
ther examination. An enzyme-linked immunosorbent assay
kit (Cusabio Biotech Corporation, USA) was utilized to evalu-
ate serum omentin-1 concentrations. Transthoracic echocar-
diography was performed by experienced echocardiologists
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on all patients to evaluate the characteristics of their left atri-
al diameter (LAD).

Statistical analysis

The data were exhibited as means + standard errors (inter-
quartile range). The unpaired t-test, chi-square tests, or the
Mann-Whitney U test was utilized to determine the param-
eter differences between AF patients and control patients.
Comparison of the characteristics between the three AF sub-
groups was performed by chi-square tests, one-way ANOVA,
or the Kruskal-Wallis test. The correlation of serum omentin-1
concentrations with LAD were analyzed by Pearson correlation
analysis. A value of p less than 0.05 was statistically significant.

Results

Baseline clinical characteristics

AF patients showed higher levels of SBP, DBP, LDL-C, and LAD,
as well as statin, aspirin, and warfarin treatment, compared
to healthy controls (Table 1).

Serum omentin-1 concentrations in AF patients

AF patients showed significantly reduced serum omentin-1 con-
centrations compared to healthy controls (Table 1). The char-
acteristics of AF subgroups are shown in Table 2. In AF sub-
groups, permanent AF patients had lower serum omentin-1
concentrations compared to paroxysmal AF and persistent AF
patients (Figure 1). Furthermore, significant decreased serum
omentin-1 concentrations were observed in persistent AF pa-
tients compared to paroxysmal AF patients (Figure 1).

The correlation of serum omentin-1 with AF

Simple and multiple logistic regressions both showed a signif-
icant association of serum omentin-1 with a decreased risk of
developing AF (Table 3). The ROC curve of serum omentin-1 con-
centrations determining AF development are shown in Figure 2.
Serum omentin-1 concentrations with other characteristics
Pearson correlation analysis revealed a negative relationship of

serum omentin-1 concentrations with BMI (r=-0.283, p<0.001),
TG (r=-0.256, p<0.001), and LAD (r=—0.332, p<0.001).

Discussion

The present study indicated that AF patients had reduced
serum omentin-1 concentrations compared to the healthy
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Table 1. Clinical and biochemical characteristics of AF patients and controls.
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The controls AF patients P value
N 115 220 0.244
CAgelyears 5843:955 50.75:1003 0770
Gender®W/®)  eusa 07 0368
N 24281247 24574299 <0001
seP(mmHg) 123138012 13609+1411 <0001
DBP(mmH®) 801152 8582¢1040 0210
CTCEmoy 491088 505099 0205
TG (mmoy) 152047  1e0+081 0001
CDLC(mmov)  319:045 343074 0126
CHDLC (mmolt) 114022 117¢023 0566
Smokingn (%) 5 QL 54 (455%) <0001
W 29245320 38531396 <0001
Statintreatment,n (%) 17 (1478%) 152 (7045%) <0001
aspirin treatment,n %)) 2 (s26%) 115 (227% <0001
 warfarin treatment,n (%) - - % @09n%
Omentin-1 (ng/my) 203.13 (16839-24507) 15649 (133.49-187.14)
Table 2. Clinical and biochemical characteristics of AF subgroups.
Paroxysmal AF Persistent AF Permanent AF P value
N 70 78 72

CAgelearsy 59415987 6090£1071 5883943 0429
CGenderw® 37 apr 93 0680
Cemikgm) 2ua1289 2745314 24ss296 0799
CseP(mmHg) 1382121257 13321213242 1371581599 0072
DBP(mmHR) 8593949  8385:1019  §7.8541L19b 0062
CTC@moy  sosoer 4961097  si7eloa 0407
TG (mmol) 153065 149:076  180:097ab 00%6
DLC(mmol)  340:071 3415078 348073 0805
CHDLC(mmoll) 1162023 112:020a 111:021b 0285
CSmokingn () 16 (286% 18 (308% 20 (778%) 0739
Cwom 3854377 38801286 41244339% <0001
Statintreatment,n (%) 2 (L14%) 50 (6410% 62 (61D <0001
Aspirintreatment,n (%) 57 (8143%) 56 (7L79%) 2 @7emr 0001
| Warfarin treatment,n ) o 2 @sayr 68 (0444%)% <0001

3 P<0.05 vs. paroxysmal AF; ® P<0.05 vs. persistent AF.
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Figure 1. Serum omentin-1 concentrations in different AF
patients.

Table 3. Logistic regression analysis for the presence of AF.

Simple regression

Figure 2. The ROC curve of serum omentin-1 concentrations
determining AF development.

Multiple regression

OR (95%Cl)

Age (years)

Omentin-1 (ng/mL) 0.972 (0.965-0.979)

0.971 (0.963-0.979)

controls. Serum omentin-1 concentrations were negatively cor-
related with left atrial diameter in AF patients. In short, this is
the first study that has demonstrated the association of se-
rum omentin-1 and AF.

Adipokine is a cytokine produced from adipocytes. Recent
studies have demonstrated the important role of adipokines
in the mechanism of AF. Some adipokines, such as adiponec-
tin [10] and resistin [11] were reported to be associated with
the development of AF. Our results also showed a correlation
between omentin-1, another adipokine, and AF development.
These results point to an important role for adipose tissue
and adipokine in the pathophysiology of AF. Nowadays, se-
rum biomarkers are used in the diagnosis and prediction of

cardiovascular disease [12,13]. Therefore, serum omentin-1
may be utilized as a new biomarker to predict and assess the
risk of developing AF.

Obesity has been reported to be correlated with the develop-
ment of AF. Large body size, assessed using body surface area
in youth, and weight gain from age 20 to midlife, have both
been independently correlated to AF development [14]. During
a median time of 12.9 years’ follow-up, BMI was associated
with an increased risk of 4.7% with each kilogram per square
meter of developing AF [15]. In addition, overweight and obe-
sity were associated with adjusted short-term increased risk
of AF development [15]. Omentin-1 is a newly discovered ad-
ipokine associated with lipid metabolism and obesity. Plasma
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omentin-1 concentrations, as well as omentin-1 gene expres-
sion levels, were significantly decreased in obese and over-
weight subjects compared to lean subjects [5]. Furthermore,
plasma omentin-1 concentrations were inversely correlated
with BMI and waist circumference [5]. Circulating omentin-1
concentrations increased significantly after weight loss [16]
and aerobic training [17]. These results point to the impor-
tant role of omentin-1 in obesity. Therefore, omentin-1 may
have a protective effect in AF development and persistence of
AF partly by inhibiting obesity or regulating lipid metabolism.

Diabetes, hypertension, and CAD are clear risk factors for de-
veloping AF. Serum omentin-1 concentrations were markedly
reduced in patients with type 2 diabetes [7]. Omentin inhibit-
ed platelet-derived growth factor BB-induced vascular smooth
muscle cell migration by reducing oxidative stress [18]. This in-
dicates that omentin-1 may serve as a target for treating hy-
pertension by inhibiting vascular structural remodeling [18]. In
addition, omentin treatment inhibited pulmonary arterial hy-
pertension in rats by inhibiting vascular structural remodeling
and abnormal contractile reactivity [6]. Furthermore, omentin
treatment inhibited contractile dysfunction and insulin resis-
tance in cardiomyocytes. Decreased serum omentin-1 concen-
trations were found in patients with CAD [8]. The aforemen-
tioned results indicate a close correlation between omentin-1
and diabetes, hypertension, and CAD.

References:

—

. Sabashnikov A, Weymann A, Haldar S et al: Position of totally thoracoscopic
surgical ablation in the treatment of atrialfibrillation: An alternative meth-
od of conduction testing. Med Sci Monit Basic Res, 2015; 21: 76-80

. Yalcin MU, Gurses KM, Kocyigit D et al: Elevated M2-muscarinic and B1-ad-
renergic receptor autoantibody levels are associated with paroxysmal atri-
al fibrillation. Clin Res Cardiol, 2015; 104: 226-33

. Schéffler A, Neumeier M, Herfarth H et al: Genomic structure of human
omentin, a new adipocytokine expressed in omental adipose tissue. Biochim
Biophys Acta, 2005; 1732: 96-102

. Yang RZ, Lee MJ, Hu H et al: Identification of omentin as a novel depot-
specific adipokine in human adipose tissue: Possible role inmodulating in-
sulin action. Am J Physiol Endocrinol Metab, 2006; 290: E1253-61

. de Souza Batista CM, Yang RZ, Lee M) et al: Omentin plasma levels and
gene expression are decreased in obesity. Diabetes, 2007; 56: 1655-61

N

w

IS

S,

[=))

. Kazama K, Okada M, Yamawaki H: A novel adipocytokine, omentin, inhibits
monocrotaline-induced pulmonary arterial hypertension in rats. Biochem
Biophys Res Commun, 2014; 452: 142-46

. Yan P, Liu D, Long M et al: Changes of serum omentin levels and relation-
ship between omentin and adiponectin concentrations in type 2 diabetes
mellitus. Exp Clin Endocrinol Diabetes, 2011; 119: 257-63

. Zhong X, Zhang HY, Tan H et al: Association of serum omentin-1 levels with
coronary artery disease. Acta Pharmacol Sin, 2011; 32: 873-78

~

o=}

CLINICAL RESEARCH

Recent evidence has focused on the important role of inflamma-
tion in AF development. AF patients have shown elevated circu-
lating inflammatory markers. Those inflammatory markers could
predict AF development and AF recurrence [19]. Omentin-1 has
been demonstrated to have an anti-inflammatory role. Omentin
inhibited tumor necrosis factor (TNF)-induced vascular inflam-
mation in human endothelial cells [20,21]. Furthermore, a neg-
ative correlation was found between serum omentin-1 and in-
flammatory mediators such as TNF-q, interleukin-6 (IL-6), and
C-reactive protein [22,23]. Inflammation is a potential mech-
anism for AF. Omentin-1 is hypothesized to take part in the
mechanism of AF by inhibiting inflammation.

The limitations of the present study should be considered. First,
this is a cross-sectional study. Therefore, our findings should
be validated by further longitudinal studies. Second, the sam-
ple of our study is relatively small.

Conclusions

In conclusion, serum omentin-1 concentrations were inverse-
ly correlated with the development of AF and atrial remolding.
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