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19Adipose tissue is considered as a large gland that can produce paracrine and endocrine hormones. Growing
20evidence suggests that adipocytes may link obesity to cardiovascular diseases (CVD). Adipose tissue produces
21a large number of mediators, which affect metabolism, inflammation and coagulation. Omentin, a novel
22adipocytokine, has come into the center of interest due to its favorable effects on inflammation, glucose
23homeostasis and CVD. The present review provides a concise and general overview on the roles of omentin in
24CVD. The knowledge of these concepts may provide a new strategy to reduce disease risks on CVD in the future.
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54 1. Introduction

55 Adipose tissue is not only an energy storage, but also the largest en-
56 docrine organ in the body. The fat factors (adipokines), secreted by the
57 adipose tissue, include dozens of members, such as leptin, adiponectin,
58 resistin glycolipids, tumor necrosis factor, interleukin-6, visfatin,
59 omentin and retinol binding protein. These factors participate in various
60 physiological and pathophysiological processes in the body involved in
61 energy metabolism, lipid metabolism and inflammatory responses in
62 cardiovascular system [1]. However, few of these adipokines play a
63 role in the positivemetabolism promoting good health. Omentin is a re-
64 cently identified novel adipocytokine, and belongs to the category of
65 good adipokines. Plasma omentin levels are significantly decreased in
66 patients with obesity, insulin resistance, and diabetes that contribute
67 to the major components of the metabolic syndrome and other disease
68 conditions like atherosclerosis, coronary artery disease (CAD) and heart
69 failure, etc. [2]. This review expands upon several papers [3–5] that
70 provided commentaries on specific aspects of omentin biology and
71 functions in cardiovascular disease (CVD).

72 2. Omentin structure and distribution

73 Omentin was identified in an omental fat cDNA library in 2005 [6,7]
74 andwas initially described in intestinal Paneth cells [8,9] with the name
75 intelectin-1 and intestinal lactoferrin receptor [9,10]. It was also detect-
76 ed in endothelial cells and referred to as endothelial lectin [10]. Omentin
77 is composed of 313 amino acids, and mainly expressed in visceral adi-
78 pose tissue. More specifically, it is expressed in visceral adipose stromal
79 vascular cells, rather than in subcutaneous adipose tissue [7]. Omentin is
80 encoded by 2 genes, omentin-1 and omentin-2, and the former is the
81 major circulating form. Omentin-1, with uniprot code Q8WWAO and
82 gene bank expression number AY549722, has been more intensively
83 studied than omentin-2 [11]. In this article, we refer to omentin-1 as
84 omentin.
85 Omentin, a hydrophilic proteinwith amolecularweight of 35 kDa, is
86 scarce in subcutaneous fat depots and mature adipocytes, and specifi-
87 cally secreted from the stromal vascular cells within the fat depots. It
88 is also expressed in other tissues, such as endothelial cells, epicardial
89 fat, thymus, small intestine, colon, eticulocytes, ovary, lungs and placen-
90 ta [6,7].
91 Omentin-1 is a new type of Ca2+-dependent lectin with affinity for
92 galactofuranosyl residues [6]. It may therefore be implicated in the rec-
93 ognition of specific pathogens and bacterial components [12]. Omentin-
94 2 is a homolog of omentin-1 with 83% of amino acid identity. The genes
95 of these two homologs are adjacent to each other in the 1q22–q23

96chromosomal region linked to type-2 diabetes mellitus (T2DM) in
97several populations [13] (Table 1).

983. Omentin and inflammation

99Accumulating evidence indicates that the obese state is character-
100ized by chronic low-grade inflammation, which leads to the initiation
101and progression of obesity-related disorders, such as T2DM, hyper-
102tension, CVD, and atherosclerosis. Omentin, as a newly discovered
103adipokine, plays an anti-inflammatory role, as reported by several
104groups [11,14,15]. In addition, the role of omentin has been implicat-
105ed in the gut defensive mechanism to pathogenic bacteria such as
106Escherichia coli [6]. Rheumatoid arthritis, another studied inflamma-
107tory condition, has low omentin levels in synovial fluid when com-
108pared with healthy condition, suggesting that omentin can be a
109possible biomarker for degenerative process in osteoarthritis [16].
110The gene expression of omentin is enhanced in the airway epithelial
111cells of patients with asthma [17,18]. Lower levels of omentin in
112smokers seem to be related to a susceptibility of infections. Omentin
113levels are decreased in psoriasis, but increased levels of omentin in
114psoriatic arthritis [19]. Turkcu et al. [20] demonstrated that the plas-
115ma omentin level was decreased, whereas the TNF-α levels and TNF-
116α/omentin ratio were increased in Behcet disease patients. The ratio
117may be used in the presentation of deviation in the inflammatory
118and anti-inflammatory balance in Behcet disease. The elevation of
119omentin levels in rats was observed in the early stage of pancreatitis.
120The elevated omentin levels improved insulin resistance and caused
121a significant reduction in glucose levels [21].
122It remains challenging to determine the inflammatory activity in
123Crohn's disease (CD) due to the lack of specific laboratory markers.
124Recent studies suggest that serum omentin is associated with inflam-
125matory response. The serum and colonic omentin expression is de-
126creased in active CD patients. The correlation of serum omentin
127with disease activity of CD is superior to that of C-reactive protein.
128Serum omentin is a potential marker for CD disease activity [6,22].
129Background inflammation is involved in the mechanism of inflamma-
130tory bowel disease (IBD). Decreased serum omentin levels could be
131considered as an independent predicting marker of the presence
132and disease activity of IBD [23,24]. In a recent study of acute mesen-
133teric ischemia (AMI), Sit and colleagues [25] demonstrated that
134serum omentin level in sham group was significantly elevated com-
135pared to rats in ischemia–reperfusion group. Acute mesenteric ische-
136mia is an intestinal vascular disease with high mortality. Clinical
137diagnosis of acute mesenteric ischemia is difficult. Serum omentin
138level may predict early diagnosis of acute mesenteric ischemia before
139development of transmural ischemia. Omentin levels may be a bio-
140chemical indicator to detect acute mesenteric ischemia. However,
141further human studies are needed.
142Omentin is also increased in non-alcoholic fatty liver disease
143(NAFLD), and is an independent predictor of hepatocyte ballooning
144[26]. This finding appears controversial, because non-alcoholic fatty
145liver disease is mostly found in obesity, which has been linked with
146low levels of omentin (see below). Furthermore, patients with end
147stage renal disease who are in haemodialysis have higher levels of
148omentin versus control subjects [27]. The patients with diabetes
149mellitus (DM) have lower levels of omentin than patients with end
150stage renal disease on haemodialysis without DM. Pregnant women

t1:1 Table 1
t1:2 The characteristics of omentin.

t1:3 Different
t1:4 names

Isoforms Half
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in RC

Plasma
concentration

Gene
location

SNP ID*

t1:5 IntL/ECtin/ILFR Omentin-1/2 30 h 100 ng–1 μg/m l 1q22–q23 rs2274907

t1:6 IntL: intelectin-1; ECtin: endothelial lectin; ILFR: intestinal lactoferrin receptor; half life in
t1:7 RC: half life in reticulo cytes; 1q22–q23: 1q22–q23 chromosomal region; SNP ID*:
t1:8 polymorphism identity, the first identified single nucleotide polymorphisms in the
t1:9 genes of omentin.
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