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Omentin/intelectin-1 is a circulating adipocytokine that 
is abundantly expressed in human visceral adipose tissue.9,10 
Patients with obesity-associated disorders have decreased 
concentrations of circulating omentin.11,12 Recently, clini-
cal studies demonstrated that circulating omentin concen-
trations decrease in connection with coronary artery disease 
(CAD) and acute coronary syndrome.13,14 It is of note that 
a low omentin concentration is linked to poor cardiac 
outcome in heart failure patients.15

According to several studies, omentin has an inhibitory 
effect on the development of cardiovascular disease. In a 
previous study we showed that omentin modulates endo-
thelial cell function and promotes ischemia-induced angio-
genesis.16 We also demonstrated that omentin reduced 
neointimal thickness in injured arteries,17 and that omentin 
prevents the formation of atherosclerotic lesions and 
abdominal aortic aneurysms after angiotensin II infusion 

T he prevalence of cardiovascular diseases, such as 
myocardial infarction (MI), has been increasing 
worldwide with the aging of the population.1,2 

Although endovascular treatment and pharmacological 
therapies have been shown to limit infarct size and preserve 
cardiac function, MI frequently causes irreversible damage 
to the heart, leading to high mortality.3 In particular, MI-
induced cardiac remodeling remains a serious complica-
tion that is linked to poor prognosis.1,4,5

Adipose tissue secretes various factors known as 
adipocytokines that have direct endocrine effects on remote 
tissues.6 It has been established that imbalanced produc-
tion of adipocytokines caused by adipocyte dysfunction 
contributes to the pathogenesis of cardiovascular disease. 
Some adipocytokines, such as adiponectin, exert benefi-
cial actions on cardiovascular disease, including heart 
failure.7,8
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Background: Omentin, a circulating adipokine, is downregulated in complications of obesity, including heart disease. Here, we 
investigated whether omentin modulates adverse cardiac remodeling in mice after myocardial infarction (MI).

Methods and Results: Transgenic mice expressing the human omentin gene in fat tissue (OMT-Tg) and wild-type (WT) mice were 
subjected to permanent ligation of the left anterior descending coronary artery (LAD) to induce MI. OMT-Tg mice had a higher survival 
rate after permanent LAD ligation than WT mice. Moreover, OMT-Tg mice had lower heart weight/body weight (HW/BW) and lung 
weight/body weight (LW/BW) ratios at 4 weeks after coronary artery ligation compared with WT mice. OMT-Tg mice also showed 
decreased left ventricular diastolic diameter (LVDd) and increased fractional shortening (%FS) following MI. Moreover, an increase 
in capillary density in the infarct border zone and a decrease in myocardial apoptosis, myocyte hypertrophy, and interstitial fibrosis in 
the remote zone following MI, were more prevalent in OMT-Tg than WT mice. Finally, intravenous administration of adenoviral vectors 
expressing human omentin to WT mice after MI resulted in decreases in HW/BW, LW/BW, and LVDd, and an increase in %FS.

Conclusions: Our findings document that human omentin prevents pathological cardiac remodeling after chronic ischemia, sug-
gesting that omentin represents a potential therapeutic molecule for the treatment of ischemic heart disease.
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Health Guide for the Care and Use of Laboratory Animals 
(NIH Publication, 8th Edition, 2011).

Histological Assessment
Mice were killed 4 weeks after permanent LAD ligation. 
Myocardial samples were embedded in optimal cutting 
temperature compound (Sakura, Tokyo, Japan) and snap-
frozen in liquid nitrogen. Tissue slices (5 μm) were analyzed 
histologically. Myocardial tissue samples were stained with 
Masson’s trichrome to evaluate myocardial infarct size in 
WT and OMT-Tg mice 4 weeks after MI. Infarct size (%) 
was calculated as follows: infarct/left ventricular (LV) cir-
cumference×100.24 Capillary density at the border zone 
from infarct heart tissues was evaluated by immunohisto-
chemical staining with anti-CD31 monoclonal antibodies. 
To detect apoptosis in the remote zone, terminal deoxyri-
bonucleotidyl transferase-mediated dUTP-digoxigenin 
nick end-labeling (TUNEL) staining was performed using 
the In Situ Cell Death detection kit (Sigma-Aldrich, St Louis, 
MO, USA). Staining of Cell nuclei were stained with 
4′,6-diamidino-2-phenylindole). Five random fields (origi-
nal magnification ×40) were used to calculate the mean 
number of TUNEL-positive cells. Masson’s trichrome 
staining and an image analysis system were used for the 
assessment and quantification, respectively, of interstitial 
fibrosis in the remote regions. Myocyte cross-sectional area 
in the remote zone was assessed by wheat germ agglutinin 
(WGA) staining.

Echocardiography
Transthoracic echocardiography was performed on con-
scious mice to evaluate cardiac structure and function 4 
weeks after MI. We quantified LV diastolic diameter (LVDd) 
and LV systolic diameter (LVSd) from M-mode images 
obtained using an Acuson Sequioa C-256 instrument with 
a 15-MHz probe (Siemens Medical). LV percentage frac-
tional shortening (%FS) was calculated as follows: 100 ×  
(LVDd− LVSd) / LVDd.25

Measurement of Omentin Concentrations
Plasma omentin concentrations in mice were determined 
using the human omentin ELISA kit. Adenoviral vectors 
were administered to the mice, followed by blood sampling 
from the tail vein 7 days after administration.17

in a background of apolipoprotein E deficiency.18,19 More-
over, we have shown that omentin reduces myocardial 
injury after ischemia-reperfusion and attenuated cardiac 
hypertrophy directly after pressure overload.20,21 Other 
groups have reported that omentin protects against gluco-
corticoid-induced cardiac injury and docetaxel cardiotox-
icity.22,23

These observations support the hypothesis that omentin 
may act as an important modulator of cardiovascular sys-
tems. In the present study, we sought to determine the effect 
of omentin on MI-associated chronic cardiac remodeling.

Methods
Materials
CD31 antibody and the human omentin ELISA kit were 
purchased from BD (Franklin Lakes, NJ, USA) and Bio 
Vendor (Asheville, NC, USA). Phosphorylated AMP-
activated protein kinase (AMPK) (Thr172), pan-α-AMPK 
antibody, and α-tubulin antibody were purchased from 
Cell Signaling Technology (Danvers, MA, USA). Adeno-
viral vectors expressing β-galactosidase (Adeno-βgal) or 
human omentin (Adeno-OMT) were prepared as described 
previously.16

Murine MI Model
Male transgenic mice expressing full-length human omen-
tin cDNA with 5.4-kb murine aP2 promoter in a C57BL/6J 
background (OMT-Tg) were used.20 Littermate wild-type 
(WT) mice served as controls. At 10 weeks of age, WT and 
OMT-Tg mice were subjected to permanent ligation of the 
left anterior descending coronary artery (LAD), as described 
previously.24 The LAD was permanently ligated with an 
8–0 nylon suture under anesthesia with medetomidine, 
midazolam, and butorphanol at doses of 0.15, 2.0, and 
2.5 mg/kg, respectively. Three days after the coronary liga-
tion, Adeno-OMT or Adeno-βgal (4.0×107 plaque-forming 
units [PFU]/animal) was injected into the jugular vein of 
mice. Heart rate (HR) and blood pressure (BP) were evalu-
ated using a tail-cuff method (Softron, Tokyo, Japan).

Study protocols were approved by the Institutional Animal 
Care and Use Committee at Nagoya University. Animal 
experiments complied with the ARRIVE guidelines and were 
performed in accordance with the National Institutes of 

Figure 1.  Kaplan-Meier survival analysis of 
wild-type mice (WT; n=40) and transgenic 
mice expressing the human omentin gene in 
fat tissue (OMT-Tg; n=42) after myocardial 
infarction.
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5′-ATCCGATCCGGTCTATCTTG-3′ (reverse); mouse 
collagen I, 5′-GTCCCAACCCCCAAAGAC-3′ (forward) 
and 5′-CAGCTTCTGAGTTTGGTGATA-3′ (reverse); 
mouse collagen III, 5′-TGGTTTCTTCTCACCCTTCTT-3′ 
(forward) and 5′-TGCATCCCAATTCATCTACGT-3′ 
(reverse); mouse tumor necrosis factor (TNF)-α 
5′-ACCACCATCAAGGACTC-3′ (forward) and 
5′-TGACCACTCTCCCTTTG-3′ (reverse); mouse p47phox, 
5′-GATGTTCCCCATTGAGGCCG-3′ (forward) and 
5′-GTTTCAGGTCATCAGGCCGC-3′ (reverse); and 

Measurement of mRNA
Expression levels of mRNA were determined using real-time 
quantitative polymerase chain reaction. RNA was extracted 
from mouse hearts using the RNeasy Lipid Tissue Mini 
Kit (Qiagen) according to the manufacturer’s protocols.25 
The following primers were used: mouse atrial natriuretic 
factor (ANF), 5′-AGGCCATATTGGAGCAAATC-3′ 
(forward) and 5′-CATCTTCTCCTCCAGGTGGT-3′ 
(reverse); mouse B-type natriuretic peptide (BNP), 
5′-CAAGGCCTCACAAAAGAACA-3′ (forward) and 

Figure 2.  Transgenic mice expressing the human omentin gene in fat tissue (OMT-Tg) mice show improvement in cardiac dys-
function after myocardial infarction (MI). (A, Left) Representative cross-sections of heart tissue stained with Masson’s trichrome 4 
weeks after MI in wild-type (WT) and OMT-Tg mice. Scale bars, 2.5 mm. (A, Right) Quantitative analysis of the infarct size as a 
percentage of left ventricular (LV) circumference in WT (n=8) and OMT-Tg mice (n=9). Data are the mean ± SEM. (B,C) Heart 
weight (HW) to body weight (BW) ratios (B) and lung weight to BW ratios (C) in WT and OMT-Tg mice 4 weeks after MI or sham 
surgery. Data are the mean ± SEM (n=8–9 in each group). (D) Representative M-mode echocardiograms 4 weeks after MI or sham 
operation in WT and OMT-Tg mice. (E) Left ventricular diastolic diameter (LVDd) and (F) percentage fractional shortening (FS) in 
WT and OMT-Tg mice 4 weeks after MI or sham surgery. Data are the mean ± SEM (n=8–9 in each group).
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the levels in healthy human subjects. This is consistent with 
our previous reports.12,13,26 Human omentin was not detect-
able in WT mice. Figure 1 shows the survival curves of 
OMT-Tg and WT mice after MI. OMT-Tg mice had a 
higher survival rate after permanent LAD ligation than 
WT mice.

Figure 2A shows the extent of myocardial infarct size in 
WT and OMT-Tg mice at 4 weeks after MI. Although 
OMT-Tg mice appeared to have a decreased LV cavity 
compared with WT mice, there were no significant differ-
ences in the percentage of infarct relative to LV circumfer-
ence between the WT and OMT-Tg mice (Figure 2A). The 
heart weight/body weight (HW/BW) ratio 4 weeks after 
MI was significantly lower in OMT-Tg than WT mice 
(Table 1; Figure 2B). Furthermore, the lung weight/body 
weight (LW/BW) ratio 4 weeks after MI was significantly 
decreased in OMT-Tg compared with WT mice (Table 1; 
Figure 2C), indicating a decrease in pulmonary congestion 
in OMT-Tg mice. No significant differences were observed 
in HW/BW and LW/BW ratios between WT and OMT-Tg 
mice after sham operation. Systolic BP in WT mice was 
significantly decreased 4 weeks after MI compared with 
that in sham-operated WT mice (Table 1). However, sys-
tolic BP 4 weeks after MI was significantly increased in 
OMT-Tg compared with WT mice. There was no signifi-
cant difference in systolic BP between WT and OMT-Tg 
mice after sham operation.

The echocardiographic measurements of WT and OMT-
Tg mice 4 weeks after MI or sham operation are presented 
in Table 2. OMT-Tg mice had decreased LVDd and LVDs, 
and increased %FS 4 weeks after MI compared with WT 
mice (Table 2; Figure 2D–F). OMT-Tg mice also had 
increased interventricular septum thickness (IVS) 4 weeks 

mouse β-actin, 5′-TCCTTCTTGGGTATGGAATC-3′ (for-
ward) and 5′-TAGAGGTCTTTACGGATGTC-3′ (reverse).

Western Blot Analysis
Heart tissue samples were prepared in lysis buffer contain-
ing 1 mmol/L phenylmethylsulfonyl fluoride (Sigma). The 
protein concentration was calculated using a BCA protein 
assay kit (Thermo Scientific). Equal amounts of proteins 
were separated by denaturing sodium dodecyl sulfate-poly-
acrylamide gel electrophoresis. Proteins were transferred 
onto polyvinylidene difluoride membranes (Bio Rad) and 
probed with the primary antibody, followed by incubation 
with the horseradish peroxidase-conjugated secondary 
antibody. The ECL plus system (GE Healthcare) was used 
to detect protein signals.16 Expression levels were deter-
mined by measuring corresponding band intensities with 
Image J software (National Institutes of Health, Bethesda, 
MD, USA) and are presented as relative values normalized 
against the tubulin signal.

Statistical Analysis
Data are presented as the mean ± SEM. Student’s t-test was 
used for comparisons between 2 groups, and one-way 
analysis of variance (ANOVA) test was used for compari-
sons among multiple groups. A statistically significant dif-
ference was set at P<0.05. Statistical analyses were 
performed using SPSS for Windows.

Results
Cardiac Remodeling in OMT-Tg Mice After MI
Plasma concentrations of human omentin in OMT-Tg 
mice increased to 943.7±70.0 ng/mL, approximately double 

Table 1. Characteristics of WT and OMT-Tg Mice at 4 Weeks After MI

Sham MI

WT (n=8) OMT-Tg (n=9) WT (n=8) OMT-Tg (n=9)

HW/BW (mg/g) 4.91±0.13 4.72±0.11 6.81±0.09* 6.08±0.08*,†

LW/BW (mg/g) 5.38±0.11 5.34±0.11 6.67±0.12* 5.61±0.09*　　
HW/TL (mg/mm) 5.20±0.12 5.17±0.14 7.26±0.12* 6.38±0.11*,†

LW/TL (mg/mm) 5.70±0.11 5.85±0.10 7.11±0.17* 5.89±0.07*　　
SBP (mmHg) 98.0±1.60 97.3±1.33 80.8±2.27* 95.4±3.27*,†

Data are the mean±SEM. *P<0.01 compared with the sham-operated (Sham) wild-type (WT) group; †P<0.01 
compared with the myocardial infarction (MI) WT group. BW, body weight; HW, heart weight; LW, lung weight; 
OMT-Tg, transgenic mice expressing the human omentin gene in fat tissue; SBP, systolic blood pressure; TL, tibia 
length.

Table 2. Echocardiographic Measurements of WT and OMT-Tg Mice at 4 Weeks After MI

Sham MI

WT (n=8) OMT-Tg (n=9) WT (n=8) OMT-Tg (n=9)

IVS (mm) 0.73±0.03 0.79±0.02 0.44±0.02* 0.52±0.01*　　
LVPW (mm) 0.78±0.03 0.79±0.02 0.84±0.04　 0.87±0.04　　　
LVDd (mm) 2.75±0.04 2.76±0.05 5.00±0.06* 4.40±0.04*,†

LVDs (mm) 0.95±0.02 0.93±0.03 4.39±0.07* 3.52±0.03*,†

FS (%) 65.3±0.52 66.5±0.77 12.4±0.62* 19.8±0.52*,†

Data are the mean±SEM. *P<0.01 compared with the sham-operated (Sham) wild-type (WT) group; †P<0.01 
compared with the myocardial infarction (MI) WT group. FS, fractional shortening; IVS, interventricular septum thick-
ness; LVDd, left ventricular end-diastolic dimension; LVDs, left ventricular end-systolic dimension; LVPW, left 
ventricular posterior wall thickness; OMT-Tg, transgenic mice expressing the human omentin gene in fat tissue.
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Figure 3.  Capillary density, myocardial apoptosis, interstitial fibrosis and cardiomyocyte size in post-myocardial infarction (MI) 
hearts from wild-type (WT) mice and transgenic mice expressing the human omentin gene in fat tissue (OMT-Tg). (A, Left) Rep-
resentative photographs of anti-CD31-stained heart samples from WT and OMT-Tg mice at 4 weeks after MI or sham operation. 
Scale bars, 50 μm. (A, Right) Quantitative analysis of CD31-positive capillary density in heart tissue of WT and OMT-Tg mice. Data 
are the mean ± SEM (n=8 in each group). (B, Left) Representative images of terminal deoxyribonucleotidyl transferase-mediated 
dUTP–digoxigenin nick end-labeling (TUNEL)-stained heart tissue sections 4 weeks after MI or sham operation. TUNEL staining 
(green) identifies apoptotic nuclei; and 4′,6-diamidino-2-phenylindole (DAPI; blue) identifies total nuclei. (B, Right) Quantitative 
analysis of TUNEL-positive cells in hearts from WT and OMT-Tg mice. The frequency of TUNEL-positive cells was calculated as 
the percentage of DAPI-positive nuclei among the total number of nuclei. Data are the mean ± SEM (n=8 per group). (C, Left) 
Masson’s trichrome staining of heart sections from WT and OMT-Tg mice 4 weeks after MI or sham operation. Scale bars, 100 μm. 
(C, Right) Quantitative analysis of myocardial interstitial fibrosis in WT and OMT-Tg mice. Data are the mean ± SEM (n=8 per 
group). (D) Myocardial levels of collagen type I (Left) and III (Right) mRNA in WT and OMT-Tg mice 4 weeks after MI or sham 
operation. Data are the mean ± SEM (n=6–8 in each group). mRNA levels were quantified by real-time polymerase chain reaction 
(PACR) analysis and are normalized against β-actin. (E, Left) Representative images of wheat germ agglutinin-stained sections 
of hearts from WT and OMT-Tg mice 4 weeks after MI or sham operation. Scale bars, 50 μm. (E, Right) Quantitative analysis of 
myocyte cross-sectional area in WT and OMT-Tg mice. Data are the mean ± SEM (n=8 in each group). (F) Myocardial levels of 
atrial natriuretic factor (ANF) and B-type natriuretic peptide (BNP) in WT and OMT-Tg mice 4 weeks after MI or sham surgery. Data 
are the mean ± SEM (n=6–8 in each group). Real-time PCR was used to quantify mRNA levels relative to β-actin levels.
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after MI compared with WT mice (Figure 3C). Consis-
tently, collagen I and III mRNA levels were reduced in the 
remote zone from infarcted hearts of OMT-Tg mice com-
pared with WT mice (Figure 3D). There were no significant 
differences in myocardial interstitial fibrosis and the 
expression of collagen I and III in the heart between WT 
and OMT-Tg mice after sham surgery.

The extent of MI-associated cardiomyocyte hypertrophy 
was evaluated using WGA staining of sections from the 
remote area of the infarcted hearts (Figure 3E). OMT-Tg 
mice exhibited decreased cardiomyocyte size after MI com-
pared with WT mice. Furthermore, OMT-Tg mice had 
reduced ANF and BNP mRNA expression in the remote 
zone of infarcted hearts compared with WT mice (Figure 3F).

Effects of Omentin on the Inflammatory Response in 
Post-MI Hearts
The inflammatory response and oxidative stress participate 
in the development of cardiac remodeling after MI. We 
measured mRNA levels of TNF-α as a proinflammatory 
cytokine and p47phox as a NADPH oxidase component in 
the myocardium in OMT-Tg and WT mice 4 weeks after 
MI. Expression levels of both TNF-α and p47phox were 
higher in OMT-Tg than WT mice (Figure 4A,B).

after MI compared with WT mice (Table 2). LV posterior 
wall thickness (LVPW) did not differ between WT and 
OMT-Tg mice 4 weeks after MI. There were no differences 
in IVS, LVPW, LVDd, LVDs, and %FS between WT and 
OMT-Tg mice after sham surgery.

Effects of Omentin on Capillary Density, Myocardial 
Apoptosis, Interstitial Fibrosis, and Cardiomyocyte 
Hypertrophy in Post-MI Hearts
Because an impaired angiogenic response contributes to 
the progression of heart failure after MI, capillary density 
in peri-infarct areas was evaluated by CD31 staining. 
OMT-Tg mice had significantly increased capillary density 
4 weeks after MI compared with WT mice (Figure 3A). No 
significant difference was observed in capillary density 
between WT and OMT-Tg mice after sham surgery.

TUNEL staining was used to determine the extent of 
cardiomyocyte apoptosis in the remote zone of infarcted 
hearts. Apoptosis in the remote zone after MI was decreased 
in OMT-Tg mice compared with WT mice. TUNEL-posi-
tive cells were minimally detected in sham-operated WT or 
OMT-Tg mouse hearts (Figure 3B).

OMT-Tg mice exhibited a reduced area of interstitial 
fibrosis at the remote area from infarcted hearts 4 weeks 

Figure 4.  Inflammatory response, oxidative stress, and AMP-activated protein kinase activation in post-MI hearts from wild-type 
(WT) mice and transgenic mice expressing the human omentin gene in fat tissue (OMT-Tg). (A,B) Myocardial levels of tumor 
necrosis factor (TNF)-α (A) and p47phox (B) in WT and OMT-Tg mice 4 weeks after MI or sham operation. Data are the mean ± SEM 
(n=6 in each group). mRNA levels were quantified by real-time polymerase chain reaction (PCR) analysis and presented relative 
to levels of β-actin. (C) Phosphorylation (p) of AMPK and Akt in heart tissues from WT and OMT-Tg mice 4 weeks after MI, as 
determined by western blot analysis. Data are the mean ± SEM (n=4 in each group).
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than that in Adeno-βgal-treated mice (Figure 5C). Echo-
cardiographic measurements 4 weeks after MI revealed 
that LVDd was decreased and %FS was increased in Ad-
OMT-treated mice compared with Adeno-βgal-treated 
mice (Figure 5D,E).

Discussion
This study provides in vivo evidence that omentin attenu-
ates the development of cardiac remodeling following MI. 
Mortality after MI was significantly decreased in OMT-Tg 
mice. In addition, OMT-Tg mice exhibited improvements 
in cardiac dysfunction following MI. Previously, we 
reported that OMT-Tg mice show reduced myocardial 
injury after ischemia-reperfusion.20 We also reported that 
OMT-Tg mice exhibit attenuation of cardiac remodeling 
in a model of pressure overload induced by transverse 
aortic constriction.21 These observations indicate that 
increased concentrations of circulating omentin could 
potentially be beneficial for the prevention of pathological 
cardiac remodeling, including heart failure. Moreover, the 
present study shows that supplementation of omentin after 
MI led to improved cardiac remodeling in WT mice. We 
have demonstrated that supplementation of human omen-
tin protein after myocardial ischemia–reperfusion effec-
tively minimizes cardiac damage in WT mice.20 We also 

AMPK Phosphorylation in Post-MI Hearts
Because AMPK and Akt are reported to protect against 
cardiac remodeling following myocardial ischemia,20,27,28 
we assessed phosphorylation levels of AMPK and Akt in 
myocardial tissues after MI. AMPK phosphorylation lev-
els in post-MI myocardial tissues were significantly higher 
in OMT-Tg than WT mice (Figure 4C). However, Akt 
phosphorylation levels in post-MI myocardial tissues did 
not differ between OMT-Tg and WT mice.

Effects of Omentin Supplementation After MI on Cardiac 
Remodeling in WT Mice
Finally, we tested whether supplementation of omentin 
after MI could modulate cardiac remodeling. WT mice 
were treated with Adeno-OMT or Adeno-βgal 4 days after 
MI. Although circulating human omentin was undetect-
able in Adeno-βgal-treated mice, human omentin in 
plasma increased to 1,353.9±169.6 ng/mL in Adeno-OMT-
treated WT mice 7 days after adenoviral injection. The 
percentage of infarct size relative to LV circumference did 
not differ between Adeno-βgal- and Adeno-OMT-treated 
mice 4 weeks after MI (Figure 5A). The HW/BW ratio 4 
weeks after MI was significantly decreased in Adeno-
OMT-treated mice compared with Adeno-βgal-treated 
mice (Figure 5B). Furthermore, the LW/BW ratio in 
Adeno-OMT-treated mice 4 weeks after MI was lower 

Figure 5.  Supplementation of wild-type (WT) mice with omentin after myocardial infarction (MI) improves cardiac remodeling. Four 
days following MI, adenoviral vectors that expressed omentin (Adeno-OMT) or β-galactosidase (Adeno-βgal) were administered 
to WT mice (used as the control). (A) Quantification of infarct size as a percentage of left ventricular (LV) circumference in Adeno-
βgal-treated or Adeno-OMT-treated mice 4 weeks after MI. (B) Heart weight (HW) to body weight (BW) ratio and (C) lung weight 
to BW ratio in Adeno-βgal-treated or Adeno-OMT-treated mice 4 weeks after MI. (D) Left ventricular diastolic diameter (LVDd) and 
(E) percentage fractional shortening (FS) in Adeno-βgal-treated or Adeno-OMT-treated mice 4 weeks after MI. Data are the 
mean ± SEM (n=3 for Adeno-OMT mice; n=6 for Adeno-βgal mice).
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lation, but the association between omentin and heart fail-
ure risk depended on the presence or absence of CAD.34 In 
participants without prevalent CAD, there was a positive 
linear association of omentin with heart failure risk. In 
participants with prevalent CAD, a U-shaped association 
between omentin and heart failure risk is observed.34 These 
inconsistent findings may result from differences in the 
study populations (e.g., existing disease and race). Thus, 
further epidemiological studies are needed to clarify the 
usefulness of omentin as a biomarker for heart failure.

Conclusions
We have shown that adipose-derived human omentin pre-
vents pathological cardiac remodeling following MI in 
mice. The favorable effects of omentin on the ischemic 
heart are associated with enhanced neovascularization, 
attenuated myocardial hypertrophy, reduced interstitial 
fibrosis, and decreased myocyte apoptosis. Thus, omentin 
may serve as a therapeutic target molecule for the preven-
tion or treatment of ischemic heart disease.
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