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ABSTRACT

Introduction: Omentin-1 is an adipokine expressed,
predominantly in visceral fat and has insulin sensitising effects.
However, its levels in obese prediabetics have not been
evaluated so far in India.

Aim: To evaluate plasmalevels of omentin-1in obese prediabetic,
obese normoglycaemic and healthy individuals and to explore
correlation of omentin-1 with measures of obesity and insulin
resistance.

Materials and Methods: The present case control study was
conducted on 150 males from medical OPD of hospital. Based
on anthropometrical measurements and Oral Glucose Tolerance
Test (OGTT) with 75 g of anhydrous glucose, three groups of
50 males each (20-50 years) were selected. Group-1 included
healthy controls, Group-2 obese normoglycaemic and Group-3
obese prediabetic subjects. Fasting and postprandial plasma
glucose, HbA1c, fasting serum insulin, plasma omentin-1 and
lipid profile was investigated. Insulin resistance was calculated
by Homeostatic Model of Insulin Resistance (HOMA-IR).
Statistical analysis was carried out by SPSS statistics software

INTRODUCTION

Diabetes mellitus is a group of metabolic diseases characterised by
hyperglycaemia arising as a consequence of a relative or absolute
deficiency of insulin secretion, resistance to insulin action or both.
Pre-diabetes as defined by American Diabetes Association (ADA)
includes individuals who have impaired Fasting Plasma Glucose
(FPG 100-125 mg/dL) and/or Impaired Glucose Tolerance (IGT)
where in plasma glucose level varies from 140-199 mg/dL during
OGTT [1]. Obesity increases the risk of multiple metabolic diseases
such as hyperlipidemia, Type 2 diabetes mellitus, atherosclerosis
and cardiovascular complications etc., [2]. The perspective of
adipose tissue as merely a fat depot has changed in recent
times. Focus is now being laid on the metabolic and inflammatory
functions of adipose tissue, which is modulated through a variety
of bioactive mediators, called adipokines like leptin, adiponectin,
TNF-q, interleukin-6 etc., [3]. Omentin is a newly identified adipokine
isolated from the visceral omental adipose tissue. Whereas,
omentin m-RNA is barely detectable in the subcutaneous fat depot,
it has been identified in other tissues like in intestinal paneth cells
and endothelial cells at lower expression levels [4,5]. A homolog
of omentin has been identified which bears 83% amino acid
homology with omentin and is referred to as omentin-2. Omentin-2
is expressed in considerable higher levels in the intestine and in
very low levels in visceral fat. Omentin discovered from visceral
fat is now being referred to as omentin-1, which is also the major
circulating form, whereas omentin-2 is not detectable in plasma.
The two omentin genes are localised adjacent to each other in the
1922-g283 chromosomal region which has been previously linked to

using one-way ANOVA followed by Tukey’s test at 5% level.
Pearson’s correlation coefficient was used for calculation of
association of variables.

Results: We found that plasma omentin-1 levels were decreased
significantly in obese prediabetics (228.7+13.4 ng/mL) compared
to obese normoglycaemic (298.4+79.8 ng/mL) and healthy
control (408.0+98.9 ng/mL) (p<0.05). Fasting insulin levels were
higher in obese prediabetics (11.2+3.20 pU/mL) compared to
obese normoglycaemic (8.4+4.78 pU/mL) and healthy controls
(5.5+2.90 pU/mL). Obese prediabetics had altered lipid profile.
HOMA-IR was higher in obese prediabetics, compared to other
two groups. Plasma omentin-1 levels showed negative and
significant correlation with HOMA-IR (p<0.05).

Conclusion: Concentration of plasma omentin-1 decreased and
insulin resistance increased in obese prediabetics compared
to obese normoglycaemics and healthy controls. As omentin-1
increases sensitivity to insulin, its decreased levels may
be responsible for impaired glucose homeostasis in obese
prediabetics.

Keywords: Adipokine, Glucose tolerance, Lipid profile

Type 2 diabetes [6-8]. The insulin signal transduction is increased
by omentin-1 by activating protein kinase AKT/protein kinase B.
The effect of Omentin-1 on AKT signaling is both in presence or
absence of insulin [4]. It also enhances insulin stimulated glucose
transport in isolated human adipocytes, thus omentin may play a
role in the modulation of insulin sensitivity [7].

Metabolic disturbances associated with obesity are also
associated with inflammation. Cross sectional studies on humans
with Normal Glucose Tolerance (NGT) and IGT, for association
between vascular function and omentin, have suggested that
obesity associated metabolic dysfunctions and pro inflammatory
cytokines such as IL-6 and CRP are associated with omentin
levels. Omentin influenced the variance of endothelium dependent
vasodilatation when controls were put in place for age, obesity
and inflammation [9]. The effect on endothelium by omentin is via
suppression of adhesion of monocytes to TNF alpha activated
endothelial cells and via interruption of ICAM-1 and VACAM-1
expression by inhibition of NF-kb signaling pathway [10,11].
Omentin-1 levels are decreased in obesity and diabetes mellitus
[7,8,12-14]. Decreased levels are observed in overweight and also
in non obese insulin resistant female patients with polycystic ovary
syndrome [15,16]. Circulating omentin-1 has been also suggested
to play a beneficial role in preventing atherosclerosis and has
cardio protective effect [17-19]. Weight reduction has been shown
to result in increase in circulating omentin-1 levels and recent
studies have shown that its plasma levels correlate negatively with
obesity and insulin resistance and positively with adiponectin and
HDL-C [8,12,13,20-22].
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To the best of our knowledge, plasma omentin-1 levels have not
been evaluated in obese prediabetic subjects in India. In view of the
preferential expression of omentin-1 in visceral fat, its presence in
circulation and its potential role as insulin sensitiser; present study
was planned: a) to evaluate plasma omentin-1 levels in obese
prediabetic, obese normoglycaemic and healthy individuals; and b)
to explore how omentin levels correlate with measures of obesity
and insulin resistance.

MATERIALS AND METHODS

This observational case control study was conducted at University
College of Medical Sciences (UCMS) and GTB Hospital, Delhi,
India during the duration of November 2009 to May 2012, on 150
males of age group 20-50 years. Based on sample sizes used in
the comparable studies, it was decided that 50-50-50 sample size
would be optimal for present study [12,13]. Only males were included
in the study as the levels of omentin-1 differ in males and females
[10]. So, this selection brought homogeneity, and avoided variations
of omentin-1 levels. All subjects were enrolled from “Diabetic Clinic”
and Medicine OPD of the UCMS and GTB Hospital. The institute
statistician suggested a sample size of 50 each for three groups. The
Oral Glucose tolerance (OGTT) was performed in overnight fasted
(10 to 12 hours) subjects. Fasting blood samples were collected
and they were given 75 g of glucose in 250 mL of water. Blood
samples were collected again after 120 minutes of glucose load.
Based on the results of anthropometrical measurements and OGTT
test, three groups of 50 males each (20-50 years) were selected.

They were selected consecutively and divided into following

groups:

Group-1 (Healthy controls): Consisted of 50 healthy males with
Waist Circumference (WC) less than 90 cm having NGT
(2 hour OGTT <140 mg/dL) and normal FPG (i.e., FPG
<100 mg/dL).

Group-2 (Obese normoglycaemic, Obese NGT): 50 obese males
with waist circumference >90 cm having NGT and normal
FPG.

Group-3 (Obese pre-diabetic, Obese PD): 50 obese males with
waist circumference >90 cm (and having IGT and/or
Impaired Fasting Glucose (IFG).

Classification of study groups as prediabetics, normoglycaemic
and healthy control was done according to ADA criteria [1].
For central obesity, IDF criterion was used, as discussed under
anthropometry [23].

Ethical clearance for the study was obtained from the Institutional
Ethical Committee on human research and Informed consent was
taken from all the individual participants included in the study.
Subjects having malignant disease, major renal, hepatic and/
or thyroid dysfunctions were excluded from the study. The age,
family history and physical examination of all the subjects were
systematically recorded in a pre-designed proforma and a detailed
clinical history was taken.

Anthropometric Measurements

Body Mass Index (BMI) was calculated as body weight in kilograms
divided by square of height in meters (kg/m?), WC was measured
using a non-stretchable measuring tape midway between the inferior
margin of the ribs and the superior border of the iliac crest during
mid expiration, the subjects were asked to stand erect in a relaxed
position with both feet together on a flat surface with one layer of
clothing. The subject’s hip circumference was measured as the
maximum circumference around the buttocks posteriorly at the level
of greater trochanters (hip bones) and measured in centimeters.

Subjects with WC >90 cm were considered as having central
obesity. According to revised WHO criteria the cut off value for
BMI and waist circumference for overweight/obese and centrally
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obese in South Asian males is >23 kg/m? and 90 cm respectively
(WHO, International Diabetic Federation) [23]. Therefore, we have
considered males of BMI >23 kg/m? as overweight/obese and waist
circumference >90cm as centrally obese.

Biochemical Investigations

Fasting blood samples (10 hours) were collected with an aseptic
blood collection technique by the use of sterile gloves and through
disinfection of venepuncture site with 70% ethyl alcohol. Samples
were collected in sitting position and were centrifuged within one
hour at 1500 rpm for 15 minute. These were processed to obtain
FPG, lipid profile, HbA1c, fasting insulin and Omentin-1. Subjects
were then asked to drink solution of 75 g of glucose in 250 mL of
water and after two hours blood sample were drawn for Postprandial
Plasma Glucose (PPG) test. FPG, PPG were estimated by glucose
oxidase method [24]. Total Cholesterol (TC), High-Density Lipoprotein
Cholesterol (HDL-C), and Triacylglycerol (TAG) were determined
using kits from Accurex Biomedical Pvt. Ltd., Mumbai, India. Very
Low Density Lipoprotein Cholesterol (VLDL-C) was calculated as
value of TAG divided by five. Low-Density Lipoprotein Cholesterol
(LDL-C) was calculated from the Friedwald and Fredrickson’s
formula [25].

LDL =Total Cholesterol — HDL — %

According to National Cholesterol Education Program- Adult
Treatment Panel (NCEP ATP) Il guidelines, LDL Cholesterol of
<100 mg/dL is considered optimal, Total cholesterol of <200 mg/
dL is considered desirable and HDL Cholesterol of <40 mg/dL is
considered as low [26].

Glycated haemoglobin was determined by ion-exchange resin
method, using kits from Erba Diagnostics [27]. Individuals with
HbA1c of <5.7% are considered normal. Those with HbA1c values
from 5.7-6.4% are considered prediabetics where as those with
values >6.5 are considered diabetic [1]. Insulin was estimated in
plasma by ELISA kits from Mercodia. The normal value of fasting
serum insulin is <25 mIU/L [28]. Plasma omentin-1 was estimated
by ELISA using kits from BioVendor, Germany.

Principle and Methodology of Estimation of Omentin-1
Samples of serum were incubated in microtitration wells coated
with polyclonal anti-human omentin-1 antibody. After a thorough
wash, the biotin- labeled polyclonal anti-human omentin-1
antibody was added and incubated with captured omentin-1,
after another washing streptavidin- HRP conjugate was added.
After another wash the remaining conjugate was allowed to react
with the substrate solution (TMB). The reaction was stopped by
addition of acidic solution absorbance of the resulting yellow color
product was measured spectrophotometrically at 450 nm. The
absorbance was proportional to the omentin-1 concentration. A
standard curve was constructed by plotting absorbance values
versus concentrations of serum omentin-1 standard, and the
concentrations of unknown samples were determined (ng/mL)
using this standard curve.

Insulin resistance was estimated as Homeostatic Model Assessment
of Insulin Resistance index (HOMA-IR) [29]. It assesses beta cell
function and IR from fasting glucose and insulin or C-peptide
concentrations. There is a feedback loop between the hepatic
glucose output and beta cells of pancreas, which governs the
relationship between glucose and insulin in the basal state [30].

Fasting glucose (mmol/L) X Fasting Insulin (uU /mL)

HOMA—-IR =

225
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The denominator of 22.5 is a normalising factor; i.e., the product of
normal fasting plasma insulin of 5 U/mL and normal fasting plasma
glucose of 4.5 mmol/L; typical of a “normal” healthy individual is
22.5. Therefore, for an individual with “normal” insulin sensitivity,
HOMA-IR will be one [31].

STATISTICAL ANALYSIS

The sample size of 150 subjects was taken arbitrarily. All the data
required for the study was collected and analysed statistically to
determine the significance of different parameters by using statistical
software IBM SPSS Statistics, version 17.0 software (IBM Corp,
New York). All values were described as Mean+Standard Deviation
(SD) values. Statistical analysis was carried out by one-way ANOVA
followed by Tukey'’s test at 5% level. Pearson’s correlation coefficient
was used for calculation of association of variables. A p-value less
than 0.05 was considered as significant (S) and less than 0.01
Highly Significant (HS).

RESULTS

The base line characteristics of the study subjects are shown in

www.jcdr.net

Group-1 (healthy | Group-2 (obese Group-3 (obese
Variables controls, n=50) normoglycaemic, pre-diabetic,
(mean+SD) n=50) (mean+SD) | n=50) (mean+SD)
Plasma glucose 82.3+8.10 80.6+7.00 99.4+22.80 be
fasting (mg/dL)
Plasma glucose
postprandial ( 98.7+15.30 100.9+20.80 144.3+5.10 bc
mg/dL)
Hb Atc (%) 5.31+0.49 5.4+0.34 5.9+0.50 bc
Fasting Serum 5.5+2.90 8.4+4.78a 11.243.20 be
Insulin (UU/mL)
2’39”“”'1 (ng/ 408.0+98.9 208.4+79.8 a 228.7+13.4 be
HOMA-IR
(homeostatic 1.10+0.58 1.66+0.96 a 2.25+1.20 be
model of insulin
resistance)

[Table/Fig-2]: Fasting and postprandial plasma glucose and glycosylated haemo-
globin, fasting serum insulin, omentin-1 and HOMA-IR in the study subjects (n=50).

a): Significant difference between values in Group 2 and Group 1; b): Significant difference
between values in Group 3 and Group 1; c): Significant difference between values in Group 3 and
Group 2; p<0.05 is considered significant

[Table/Fig-1]. BMI, waist circumferences and Waist to Hip (W/H) , Group-1 (healthy | Group-2 (obese | Group-3 (obese
) L ) . Variables controls, n=50) | normoglycaemic, pre-diabetic,
ratio were significantly higher (p<0.001) in obese NGT and obese (mean=SD) n=50) (mean=SD) | n=50) (mean=SD)
pre dlqbet|c groups as compared to healthy ogntrols. Systohc.and Total Cholesterol 745405 1 D12 4i506a 25074263 be

Diastolic Blood Pressure (SBP, DBP) were within normal range in all (mg/dL e B e
the groups.
group HDL Cholesterol 46.744.3 42.1x4.1 37.3+3.7 be
(mg/dL)
Group-1 (healthy Group-2 (obese Group-3 (obese LDL Cholesterol
Variables controls, n=50) | normoglycaemic, pre-diabetic, (mg/dL) 103.1+134 198.7+342a 165.3+25.4 be
(mean=SD) n=50) (mean+SD) | n=50) (meanxSD)
VLDL Gholesterol 217:3.9 316:4.9 36.15.7b
Age (vears) 41.79.20 37.9+7.30 43.5+7.60 (mg/dL) xS o=ta 0. Ahe
BMI (ki B 19.98+2.2 26.12+3. 27.23+3.11 i
(kg/m?) 9.9812.25 6.12+3.082a s=8.11bo Triacylglycerol 108.5419.6 157.8+24.7 a 175.6£28.8 be

. (mg/dL)
Waist
circumference 71.77+6.71 95.00+4.57 a 97.53+4.38 bc [Table/Fig-3]: Lipid profile parameters in obese pre-diabetic, obese normo-glycae-
(WC) (em) mic and healthy controls.
Waist To Hip Rati a): Significant difference between values in Group 2 and Group 1; b): Significant difference

a|1|SR 0 Hip Hatio 0.86+0.04 0.93+0.07 a 0.97+0.06 bc between values in Group 3 and Group 1; c¢): Significant difference between values in Group 3 and
(WHR) Group 2; p<0.05 was considered significant; One-way ANOVA followed by Tukey’s test at 5%
i level
Systolic Blood 107.53+9.80 119.115.31 124.6£19.67 -
Pressure (mmHg)
iastoli obese groups [Table/Fig-3].
B'rzztsﬂ'é?ﬁgﬂg) 67.6:4.01 77.548.75 80.110.15 groups [T 9-3]
Correlation studies indicates that plasma omentin-1 has negative

[Table/Fig-1]: Anthropometric data of obese pre-diabetic, obese normoglycaemic and
healthy controls.

a): Significant difference between values in Group 2 and Group 1; b): Significant difference
between values in Group 3 and Group 1; ¢): Significant difference between values in Group 3 and
Group 2; p<0.05 is considered significant

Biochemical parameters: Fasting and postprandial blood
glucose and HbA1c values were similar in healthy controls
and obese NGT group, while value of these parameters
was significantly higher in obese PD group (p<0.001) [Table/
Fig-2]. Fasting serum insulin was higher in obese NGT and
obese PD groups as compared to healthy control group.
Insulin resistance as estimated by HOMA-IR was higher in
obese PD group in comparison to other two groups. Plasma
omentin-1 levels were significantly lower (p<0.001) in obese
NGT (298.4+79.8 ng/mL) and obese PD (228.7+13.4 ng/
mL) groups as compared to healthy controls (408.0+98.9 ng/
mL). Obese PD group showed significantly lower levels of
plasma omentin-1 as compared to obese NGT [Table/Fig-2].
Total cholesterol levels were significantly higher (p<0.001) in obese
PD and obese NGT groups compared to healthy controls. Both
groups had total cholesterol above 200 mg/dL, which is the upper
limit of accepted level of total cholesterol by National Cholesterol
Education Programs [26]. HDL-C was significantly lower in obese
PD group compared to other two groups. LDL-C and TAG were
significantly higher in obese PD group compared to other two
groups. TAG was well above accepted level as 150 mg/dL in both

and highly significant correlation (p<0.001) with BMI, WC, WHRs,
PPG, HbA1c, total cholesterol, LDL-C, VLDL-C and TAG. It has
a negative and significant correlation with FBG (p=0.002), fasting

Omentin-1 (ng/mL)
Variables Pearson cor-relation

coefficient (r-value) PN
BMI (kg/m?) -0.543 <0.001 (HS)
Waist Circumference(cm) -0.565 <0.001 (HS)
Waist hip ratio -0.520 <0.001 (HS)
Plasma Glucose Fasting (mg/dL) -0.322 <0.002 (S)
Plasma Glucose Postprandial (mg/dL) -0.448 <0.001 (HS)
Glycosylated Haemoglobin HbA1c (%) -0.376 <0.001 (HS)
Total-Cholesterol (mg/dL) -0.411 <0.001 (HS)
HDL-Cholesterol (mg/dL) 0.365 <0.002 (S)
LDL-Cholesterol (mg/dL) -0.375 <0.001 (HS)
VLDL-Cholesterol (mg/dL) -0.542 <0.001 (HS)
Triacylglycerol (mg/dL) -0.542 <0.001 (HS)
Serum fasting Insulin (uU/mL) -0.258 0.014 ()
HOMA-IR -0.364 0.009 (S)

[Table/Fig-4]: Correlation of omentin-1 with markers of obesity, lipid profile,
plasma glucose, serum insulin, and insulin resistance marker, HOMA-IR (n=150).

Pearson’s cor-relation coefficient was used for calculation of association of variables. (p<0.05 was
considered significant; p<0.01 was considered highly significant)
HS =Highly Significant; S =Significant); HOMA-IR: Homeostatic model of insulin resistance
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serum insulin (p=0.014), and HOMA-IR (p=0.009). It has positive
and significant correlation (p=0.002) with HDL-C [Table/Fig-4].

DISCUSSION

The pioneer ICMR-INDIAB study shows the prevalence of
prediabetes in India between 8-15 % in different states. It
estimated that India may have 62.4 million diabetic population
and 77.2 million prediabetics by 2011 [32]. The ICMR-INDIAB
study also demonstrated an alarming rate of dyslipidemia and
abdominal obesity along with their correlation [33,34]. We have
observed decreased plasma omentin-1 levels in obese NGT
subjects as demonstrated in previous studies [4-8]. Important
finding of the present study was that plasma omentin-1 levels
in obese Prediabetics (PD) patients were significantly decreased
compared to obese NGT group (p<0.004). Plasma omentin-1
levels have been rarely studied in prediabetics, while it has not
been previously reported in Indian obese PD patients [8]. The exact
factors contributing to markedly reduced circulating omentin-1
levels in obese NGT and obese PD subjects still remain to be
determined. Moreover, both of these groups also had increased
serum insulin levels, which might be an important contributor
preceding decreased omentin-1 levels. Decreased plasma
omentin-1 has also been reported in obese and non obese females
with polycystic ovary syndrome who have increased serum insulin
levels [15,16]. It may be possible that insulin regulates synthesis
of omentin, directly or indirectly.

Another possible player contributing to decreased omentin-1 levels
could be adiposity and obesity associated metabolic complications.
This possibility is supported by the finding that circulating omentin-1
levels were increased in patient with anorexia nervosa with severely
reduced body fat mass [35]. Obese PD patients had significantly
increased plasma glucose and serum insulin levels compared to
obese NGT group which may have contributed to further decrease
in plasma omentin-1 levels in this group. Tan BK et al., demonstrated
that insulin and glucose significantly decreased omentin-1 mRBNA
expression and omentin-1 protein production in omental adipose
tissue explants in dose dependent manner, and further demonstrated
that hyperinsulinemia significantly reduced plasma omentin-1 levels
even in healthy subjects [15].

Both obese NGT and obese PD groups have significantly increased
BMI, WC, and WHR. Patients with BMI more than >23 kg/m?
were considered obese/overweight and patients with WC >90 cm
as centrally obese as recommended by WHO and international
diabetes federation for South Asian males. Since, omentin-1 level
in females is different than males, only male subjects were included
in the study. Prediabetic patients in the present study included 20
patients with IFG and 30 patients with IGT. People with prediabetes
are at increased risk of developing overt diabetes. Present results for
HbA1c for obese PD are in agreement with results of Pan HY et al.,
for similar group [13]. We observed dyslipidemia in both obese NGT
and obese PD groups. Levels of total cholesterol, LDL-cholesterol
and triacylglycerol were significantly high and HDL-C significantly
low in both of these groups compared to healthy controls.

An important observation of present study is that, there was a
negative and significant correlation of plasma omentin-1 with BMI,
WHR, FBG, PPG, fasting insulin, TAG and HOMA-IR, whereas
omentin-1 has a significant and positive correlation with HDL
cholesterol. Positive correlation of omentin-1 with HDL-cholesterol
has been previously described in obesity, metabolic syndrome,
diabetes and cardiovascular disease [8,12,35,36]. However,
mechanisms underlying this relation are less clear. A possible
explanation is that disregulation of omentin-1 may adversely affect
insulin signaling and regulation of lipoprotein metabolism by insulin
and thereby altering HDL production. A similar situation has been
described for the adipokine adiponectin [37].
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LIMITATION

As the study was a part of MD Postgraduate thesis, which is a
funding and time constraint activity, the sample size was taken as
150 only (with 50 subjects in three groups each). Further studies
with a bigger sample size are recommended.

CONCLUSION

There is significant decrease in the levels of plasma omentin-1
and increase in HOMA-IR marker of insulin resistance in obese
PD patients compared to obese normoglycaemic and healthy
controls. Plasma omentin-1 has negative and significant correlation
with HOMA-IR. As omentin-1 increases sensitivity to insulin, its
decreased levels in obese prediabetic patients may be responsible
for impaired glucose homeostasis.
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