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INTRODUCTION

is also characterized by lower circulating levels of adipokines such as omentin,
which may contribute to disruptions in glucose metabolism. However, the exact
regulatory mechanisms governing the expression and activity of these
adipokines remain unclear. Various factors—including metabolic syndrome,
obesity, chronic inflammation, insulin resistance, and oxidative stress—have
been proposed, but their specific contributions are still under debate.
Objectives: The aim of this work is to evaluate the adipokine omentin-1 and
oxidative stress in type 2 diabetes mellitus patients with metabolic syndrome
and controls. And also find its correlation.

Materials and Methods: This case-control study was conducted on 294
individuals in the age group of 25-75 years, out of which 147 subjects were
diagnosed with type 2 diabetes mellitus and 147 apparently healthy subjects
serving as the control group. Participants underwent comprehensive history
taking, detailed clinical examinations, anthropometric parameters, blood
pressure measurements, and both routine and specific laboratory investigations,
including assessments of diabetic markers, lipid profile, blood pressure, MDA,
SOD and serum omentin-1 levels.

Results: The serum omentin-1 levels were significantly higher in the healthy
controls in comparison with the case group.

Conclusion: Decreased omentin levels in the case group might have contributed
to the development of insulin resistance and diabetes mellitus.

Keyword: Omentin-1, Adipokines, T2DM, metabolic syndrome, oxidative
stress.

(RNS) owing to increased production of free radicals
such as the nitric oxide, superoxide radical, hydrogen
peroxide and the hydroxide radical and free radical

Type 2 diabetes mellitus or non-insulin dependent
diabetes mellitus (NIDDM) is a metabolic syndrome
of multiple etiology characterised by chronic
hyperglycaemia resulting from disturbances in
glucose and lipid metabolism. Diabetes causes an

array of microvascular and macrovascular
complications and stroke with an increasing
incidences worldwide. The various diabetic

complications, b-cell dysfunction and worsening of
glycaemic control is linked to increased reactive
oxidative stress (ROS) and reactive nitrosative stress

induced lipid peroxidation and a deficiency in the
antioxidant defence mechanisms. The lipid
peroxidation of tissues which is primarily caused due
to increased ROS, is thought to play an important role
in the development of atherosclerosis and other
microvascular  complica-tions.!" During  the
development of the disease, hyperglycemia causes
increase in production of ROS in different tissues by
forming advanced glycation end products.
Hyperglycaemia-induced mitochondrial superoxide
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production is the sole underlying mechanism by
which it induces cellular damage. The antioxidant
defence network maintains the mitochondrial level of
ROS within balanced concentrations. However, in
hyperglycemia environment, enhanced glucose flux
through glycolysis and Krebs cycle causes an
overdrive of mitochondrial electron transport chain
(ETC) resulting in mitochondrial dysfunction and
increased ROS formation./?! Excessive levels of ROS
leads to cellular dysfunction, altered cell cycle,
altered cell-signalling, increased inflammation and
also is linked to development of insulin resistance,
impaired metabolic pathways, diabetes and
cardiovascular disorders (CVD) through dysfunction
of insulin secretion and metabolism. Antioxidant
defence mechanisms involve both enzymatic and
non-enzymatic strategies. Common antioxidants
include vitamin A, C and E, non-enzymatic
antioxidant and cofactor GSH (L-g-glutamyl-L-
cysteinylglycine) and the enzymes superoxide
dismutase (SOD), catalase (CAT) and glutathione
peroxidase (GPx). They work in synergy with each
other and against different types of free radicals.)
The impairment of the endogenous antioxidant
defence system is produced in many ways during
chronic hyperglycaemia. Lipids with unsaturated
double bonds are highly susceptible to damage by
free radicals, this process is commonly known as
lipid peroxidation and it has deleterious effects in the
biological system and it has been strongly linked to
diabetes pathogenesis and  complications.
Malondialdehyde (MDA) is formed as an end product
of lipid peroxidation. Elevated MDA levels show
adverse physiological consequences which include
altering cell membrane structural integrity,
inactivating membrane bound enzymes and cell
surface receptors. MDA is involved in foam cell
formation which leads to atherosclerosis and other
cardiovascular diseases. The determination of MDA
is an important parameter to evaluate in vivo lipid
peroxidation.[

The adipokines secreted by the adipose tissue include
visfatin and omentin-1."] Omentin, also known as
omentin-1 or intelectin-1 (ITLN1), was first
identified as an adipokine in the stromal-vascular
fraction of visceral adipose tissue (VAT).[l He.
However, it is also expressed in other tissues such as
the placenta, heart, and lungs.”) The early cross-
sectional investigations have found that higher levels
of systemic omentin were linked to high level of
adiponectin, high insulin sensitivity, low level of
T2DM, and lower level of cardiovascular risk
factors.®] Omentin has been shown to have
atheroprotective effects in mouse models.” On the
other hand, longitudinal studies have found that both
population-based cohorts and those with preexisting
cardiovascular disorders had a higher rate of
cardiovascular events and T2DM risk when their
systemic omentin concentrations were higher.['%
The purpose of this study is to see the role of
omentin-1 and oxidative stress in Type 2 diabetes

mellitus with metabolic syndrome patients and its
correlation.

MATERIALS AND METHODS

Study Population: A total of 294 subjects were
enrolled, including 147 cases and 147 healthy
controls.

The diagnosis of MetS was based on the global

consensus of MetS according to the 2005

International Diabetes Federation (Alberti et al.,

2006). The patients must have central obesity (BMI

is >30kg/m?), and any two out of the rest four factors

of MetS diagnosis:

1. Elevated Triglycerides > 150 mg/dL (or specific
treatment for this lipid abnormality).

2. Decreased HDL- cholesterol value (< 40 mg/dL
in males and < 50 mg/dL in females) or specific
treatment for this lipid abnormality.

3. Raised blood pressure; systolic blood pressure >
130 mm Hg or diastolic blood pressure > 85
mmHg or (having been diagnosed with
hypertension and were treated).

4. Elevated fasting plasma glucose (FPG; >126
mg/dl) or have been diagnosed with type II
diabetes.

Participants with cases were included in the study

according to the World Health Organization

criteria.l'!]

Inclusion Criteria

e Age group 25-75 years

e  Type 2 diabetes mellitus with Mets.

e  Volunteers who fulfilled above mentioned
criteria were included in the study

Exclusion Criteria

e Patients with type one diabetic mellitus

o  Smokers

e  Pregnant women

e Chronic alcoholism

Ethical approval: The study was approved by

Institutional Ethics Committee, SAI Tirupati

University, Udaipur, Raj. (STU/IEC/2024/306).

Study Procedure

Blood sample collection

Ten millilitres of venous blood were collected after

ten-twelve hours of fasting from each subject and

then were then divided into two aliquots. For the first
aliquot (2 ml), EDTA containing tube was used for
the assessment of fasting plasma glucose, while for

the second aliquot (8 ml), biochemistry tubes with a

gel separator were used. After thirty minutes of an

incubation period, the samples were centrifuged (at

1500 x g for fifteen minutes). A portion of the

obtained serum was used for the estimation of lipid

profile. The second portion of the serum used for the
subsequent assay of omentin-1 was stored at 20°C.

Laboratory test: The estimation of plasma glucose

was performed by a glucose oxidase method. The

total serum cholesterol was estimated by enzymatic
colorimetric tests with cholesterol esterase and
cholesterol oxidase, while the serum triglycerides
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evaluation was done by the enzymatic colorimetric
tests with glycerol phosphate oxidase. The HDL-
cholesterol was evaluated after precipitation of the
apolipoprotein ~ B-containing lipoproteins ~ with
phosphotungstic acid. The low-density lipoprotein
cholesterol was calculated by the Friedewald
formula.l'?l Glycated hemoglobin (HbAlc) levels
were quantified using kits procured from Beacon
Diagnostics Pvt. Ltd. (India).

MDA and SOD was measured by colorimetric
method.

Human omentin-1 was measured using the
commercially available ELISA assays kit (Ray
Biotechnology Company, U.S.A). All ELISA
procedures were carried out according to the
manufacturer’s instructions.

Anthropometric Measurement

Weight (Kg), height (cm), and waist circumference
(cm) were measured for all the participants. The body
mass index (BMI) was calculated by dividing the
weight (in kg) over the height square (m2), waist to
height ratio (WHtR) as well as body fat percentage

(BF %) was calculated according to the following
equations:

WHIR = waist (cm)/ height (cm)

BF% = (1.20 x BMI) + (0.23 x age) - (10.8 x sex) -
54...

(Sex: male=1, female=2).[']

Blood Pressure Measurement

Mercury sphygmomanometer was used to measure
the Systolic blood pressure (SBP) and diastolic blood
pressure (DBP) (mmHg) in a sitting position. The
mean arterial pressure (MAP) was calculated from
these measurements according to the equation below:
MAP = DBP + (SBP-DBP)/3.l'¥]

Statistical Analysis: SPSS version 20.0 software
were used. T-test were used. p-value of <0.05
indicating the statistically significant. The Student’s t
test was used to assess the significance of difference
in the levels of omentin-1 and chemerin between the
cases and the control groups. The correlation analysis
between serum omentin-1 and other biochemical
parameters in the cases was performed by the
correlation coefficient test.

RESULTS
Table 1: Anthropometric parameters of control subjects and cases (Mean + SD)
P " Mean+S.D
arameters (cases) (control) p-value
Age (Y) 53.12+11.43 46.87+13.17 <0.001
WC (cm) 144.45+26.81 86.45+7.34 <0.001
BMI (Kg/m2) 30.52+7.61 24.2742.86 <0.001
WtHR 0.907+0.179 0.52+0.053 <0.001
BF % 34.00+7.668 19.59+7.24 <0.001

Abbreviations: BMI-Basal metabolic rate, WtHR- Waist-Hip Ratio, WC-Waist circumference, BF%-Body fat

percentage.

Table 1. demonstrate significant anthropometric
differences between cases and controls. Cases
showed substantially higher waist circumference
(144.45+£26.81 cm vs. 86.45+7.34 cm, p<0.001),
BMI (30.52+£7.61 kg/m? vs. 24.27+2.86 kg/m?
p<0.001), and waist-to-hip ratio (0.907+0.179 vs.
0.52+0.053, p<0.001). Body fat percentage was
markedly elevated in cases (34.00+£7.668% vs.
19.59+7.24%, p<0.001). The mean age difference
(53.12+11.43 years vs. 46.87+13.17 years, p<0.001)

reflects the age-related nature of metabolic
syndrome. These findings strongly support the
central role of abdominal obesity and altered body
composition in metabolic syndrome
pathophysiology. The dramatic differences in waist
circumference and waist-to-hip ratio particularly
emphasize visceral adiposity as a key distinguishing
feature between cases and controls. It demonstrate
profound differences in clinical parameters between
cases and controls.

Table 2: Blood pressure measurements and Biochemical parameters of control subjects and cases (Mean = SD)

Parameters MeanzS.D
(cases) (control) p-value

FBS (mg/dl) 174.77+49.54 100.63+9.67 0.05
PPBS (mg/dl) 269.09+67.54 137.43+£17.44 0.05
HbAIC (%) 9.82+3.01 5.3+0.77 0.05
SBP (mmHg) 166.47+19.31 109.59+10.21 0.05
DBP (mmHg) 101.18+11.28 74.03+£5.93 0.05
MAP (mmHg) 124.84+18.71 86.014+5.544 0.05
TC(mg/dl) 225.94+69.62 166.25+44.83 0.05
TG(mg/dl) 203.23+113.35 149.83+73.82 0.05
HDL(mg/dl) 43.03+13.08 46.96+11.32 0.05
LDL(mg/dl) 141.35+68.57 92.45+38.35 0.05
VLDL (mg/dl) 40.89+22.56 28.92+15.67 0.05

Abbreviations: FBS — Fasting blood sugar, PPBS- Post-prandial blood sugar, HbA1C- Glycated haemoglobin,
TG- Triglyceride, TC- Total cholesterol, HDL- High density lipoproteins, LDL-Low density lipoproteins, VLDL-
Very low density lipoproteins, SBP- Systolic blood pressure, DBP - Diastolic blood pressure, MAP- Mean arterial

pressure.
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Table 2. demonstrate significant biochemical
parameters and blood pressure measurements
differences between cases and controls. Glycemic
parameters showed severe elevation in cases: FBS
(174.774£49.54 mg/dl vs. 100.63+£9.67 mg/dl), PPBS
(269.09+67.54 mg/dl vs. 137.43+17.44 mg/dl), and
HbA1C (9.82+3.01% vs. 5.3+£0.77%). Blood pressure
parameters were markedly elevated in cases: SBP

(166.47£19.31 mmHg vs. 109.59+10.21 mmHg),
DBP (101.18+11.28 mmHg vs. 74.03+5.93 mmHg).
Lipid profiles revealed dyslipidemia in cases with
elevated TC  (225.94+69.62 mg/dl), TG
(203.23+£113.35 mg/dl), and LDL (141.35+£68.57
mg/dl), while HDL was reduced (43.03+13.08
mg/dl).

Table 3: Oxidative stress, antioxidants and adipokine Omentin-1 of control subjects and cases (Mean + SD)

P " Mean+£S.D
arameters (cases) (control) p-value
MDA 5.02+1.01 3.12+0.99 0.05
SOD 1.05+0.60 2.08+0.94 0.05
Omentin-1 (ng/ml) 100.30+21.27 133.38+55.93 0.05

Abbreviations: MDA- Malondialdehyde, SOD- Super oxide dimutase

Table 3. demonstrate significant oxidative stress,
antioxidants and adipokines differences between
cases and controls. Oxidative stress markers showed
increased MDA (5.02+1.01 vs. 3.12+0.99) and

decreased SOD (1.05£0.60 vs. 2.08+0.94) in cases.
Adipokine levels revealed reduced omentin-1
(100.30+£21.27 ng/ml vs. 133.38455.93 ng/ml)
indicating dysregulated adipose tissue function.

Table 4: Correlation between adipokine omentin-1 and oxidative stress level

Correlation | Omentin-1 (ng/ml)
Anthropometric Parameters
Pearson Correlation -.325
WC (em) p-value .001
Pearson Correlation -.146
BMI (Kg/m2) p-value .012
BF % Pearson Correlation -.236
p-value .001
WEHR Pearson Correlation -.310
p-value .001
Glycaemic Parameters
Pearson Correlation -.293
FBS (mg/dl) p-value .004
Pearson Correlation -.316
PPBS (mg/dl) value oE
Pearson Correlation -.300
0,
HDAIC (%) p-value .001
Blood Pressure Parameters
Pearson Correlation -.299
SBP (mmHg) p-value .002
Pearson Correlation -.268
DBP(mmHg) p-value .014
Pearson Correlation -.296
MAP (mmHg) p-value .022
Lipid Profile
Pearson Correlation -.103
TC(mg/dl) p-value .077
Pearson Correlation -.026
TG(mg/dl) p-value .654
Pearson Correlation .002
HDL(mg/dl) p-value 973
Pearson Correlation -.083
LDL(mg/dl) p-value 157
Pearson Correlation -.041
VLDL(mg/dl) p-value 479
Oxidative stress
MDA Pearson Correlation -.304
p-value .001
Pearson Correlation 0.024
Sop p-value 0.678
Adipokine
Omentin-1 (ng/ml) Pearson Correlation 1
p-value -

Abbreviations: FBS — Fasting blood sugar, PPBS- Post-prandial blood sugar, HbA1C- Glycated haemoglobin,

BMI-Basal metabolic rate, WtHR- Waist-Hip Ratio, TG- Triglyceride, TC- Total cholesterol, HDL- High density
lipoproteins, LDL-Low density lipoproteins, VLDL- Very low density lipoproteins, SBP- Systolic blood pressure,
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DBP - Diastolic blood pressure, MAP- Mean arterial pressure, MDA- Malondialdehyde, SOD- Super oxide

dimutase

Table 4. present correlation analysis between
adipokines and various metabolic parameters in
T2DM cases. Omentin-1 demonstrated significant
negative correlations with anthropometric parameters
including waist circumference (r=-0.325, p=0.001),
BMI (r=-0.146, p=0.012), and waist-to-hip ratio (r=-
0.310, p=0.001). Strong negative correlations were
observed with glycemic parameters: FBS (r=-0.293,
p=0.004), PPBS (r=-0.316, p=0.023), and HbAI1C
(r=-0.300, p=0.001). Blood pressure parameters
showed significant negative associations: SBP (r=-
0.299, p=0.002), DBP (r=-0.268, p=0.014), and MAP
(r=-0.296, p=0.022). Negative correlations were
observed with lipid profile parameters except HDL,
Total cholesterol (r=-0.103, p=0.77), Triglyceride
(r=-0.026, p=0.654), LDL (r=-0.083. p=0.157),
VLDL (r=-0.041, p=0.479), HDL (r=0.002,
p=0.973). Oxidative stress MDA showed significant
negative correlation (r=-0.304, p=0.001) while SOD
showed positive correlation (r=0.024, p=0.678).
These correlations support omentin-1's protective
role in metabolic syndrome pathophysiology,
providing evidence for their potential as biomarkers
for metabolic dysfunction severity and therapeutic
targets.

DISCUSSION

Omentin-1 is an anti-inflammatory adipokine
produced mainly in visceral adiposity has insulin
sensitivity effects and has linked to obesity and
obesity related disorders as insulin resistance and
diabetes. The exact physiological role of omentin-1
in glucose homeostasis is still understood.
Circulating omentin-1 levels were documented to be
negatively correlated to all anthropometric
parameters, glycaemic parameters, Blood pressure
parameters, lipid profiles except HDL. It is
negatively correlated with MDA but positively
correlated with SOD.!!>1€]

Various studies have reported decreased omentin-1
levels in type2 diabetes, impaired glucose tolerance
and obesity.[''81 In our study we found statistically
significant decrease in the mean serum omentin-1
levels in diabetic obese patients compared to control
group. Our result supported by Egyptian study had
done by El-Mesallamy et al,l'”! who documented
significant lower omentin-1 levels in diabetic patients
as compared to healthy subjects. Similarly, Abd-
Elbaky et al,*" reported significant decreased levels
of omentin-1 in diabetic Egyptian patients in
comparison to controls.

The exact mechanisms leading to decreased omentin-
1 levels in obesity and type 2 diabetes are still
unknown.

Regarding the relation of omentin-1 to glycemic
control we found strong negative correlations
between fasting glucose, post-parandial glucose,
HbAlc and serum omentin-1 within cases. Similarly,

Nanda B et al, 3 reported negative correlation
between omentin-1 and glycemic parameters. In
contrast, Urbanova et al,?!l failed to find any
significant association between serum omentin-1 and
glucose levels in both obese and type 2 diabetic
patients. Catoi et al,??! also failed to find significant
association between serum omentin-1 and glucose in
morbidly diabetic patients but after using multiple
regression analysis they found glucose might be an
independent factor for the changes that might occur
in the circulating omentin-1 levels.

Visceral adiposity has found to be more pathogenic
than sub cutaneous adiposity through accelerating
insulin resistance, type 2 diabetes and cardiovascular
disorders.['!! Body fat distribution, waist and hip
circumference were known to reflect the visceral
adiposity. It has suggested that differences in adipose
tissue distribution may influence the secretion of
adipokines.?* In our study we recruited BMI (mean
+ SD 30.52+7.61 kg/m2) and we documented
statistically ~ significant  difference in  the
anthropometric measurements between diabetic
patients and controls (P < 0.001). This was supported
by previous studies.!>!

Regarding the relation of serum omentin-1 to
anthropometric parameters, we found significant
negative  correlations between BMI, waist
circumference, body fat %, waist-hip ratio and serum
omentin-1. Various studies,?® also documented
inverse correlation between BMI and omentin-1. On
the contrary Auguet et al,’?’ and Catoi et al,’*?! didn’t
find significant correlation between omentin-1 and
BMI in morbidly diabetic patients.

Our patients were diabetic and Mets and had insulin
resistance and these factors were found to be
associated with increased internal cholesterol
synthesis with decreased cholesterol absorption when
compared to healthy subjects.’!! In our study we
found statistically significant increased levels in
fasting lipid profile (P < 0.001) in patients compared
to controls. Similarly De Souza Batista et al. had
shown that visceral obesity strongly associated with
dyslipidemia.l'31 On the contrary the study by
Hossein-nezhad et al,!*! didn’t show any significant
difference in lipid profile between the studied groups.
Regarding the relation between omentin-1 and
fasting lipids we found negative correlations between
serum omentin-1 and lipid profile parameters except
HDL-C. Similarly the study done by Moreno-
Navarrete et al,l'®! had reported negative correlations
between omentin-1 and (TG, TC and LDL-C). On the
contrary, Hossein-Nezhad et al,’*” didn’t find any
significant correlations between omentin-1 and lipid
profile in patients with metabolic syndrome. Also
Abd ELbaky et al.?! reported significant inverse
relation between omentin-1 and TC in their diabetic
groups. This may signify the role of omentin-1 in
lipid metabolism where it has found that omentin
lcan stimulates 5-AMP-activated protein kinase
which acts as cholesterol synthesis inhibitor.!?*3% In
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addition other studies,”?!1 showed positive correlation
between omentin-1 and HDL. It had supposed that
the relation between HDL-C and omentin-1 might be
due to impairment in insulin signalling that might
occur as a result of changes in circulating omentin-
1levels.BY

Hypertension has linked to type 2 diabetes and
obesity. It had hypothesized that insulin has anti-
natriuretic effect to be one of the leading factors for
hypertension in these groups of patients.?? In our
study we found significant increase in mean systolic
blood pressure in our patients compared to controls
(P <0.01). Also De Souza—Batista et al,!'™ had found
significant increase in mean SBP and DBP in patients
compared to healthy subjects. In addition we found
significant negative correlation between SBP and
omentin-1. This result also documented by Auguet et
al,*l and Moreno-Navarrete et al.*3 On the contrary
De Souza—Batista et al,/’*! didn’t document this
association. Omentin-1 has known to have anti-
atherogenic effects through its role in endothelial
dysfunction,®¥ preventing arterial calcification,¥
vasodilator effect on isolated blood vessels through
inducing the secretion of endothelial nitric oxide, "
inhibiting TNF-a which induce vascular endothelial
inflammation,*® and as inhibitor to the inflammatory
cascade.’”) Accordingly these data document the
possible role of omentin-1 in preventing diabetes and
metabolic disorders.

T2DM is characterised by prolonged and increased
intracellular and extracellular ROS generation. In this
study ROS levels were studied by determining the
MDA concentrations in serum. The ROS levels in
diabetics were slightly higher than in controls
although there was no significant difference between
them. Free radicals attack membrane phospholipids
causing lipid peroxidation and high levels of these
oxidised products have been correlated with
development of vascular complications. The high
levels of MDA in serum can be linked to failure of
antioxidant system to curb the deleterious action of
free radicals and hence it serves as a reliable stress
marker to assess free radical induced tissue dam
age.[3¥1 The increase in lipid peroxidation reflected by
the increase in serum MDA levels in diabetics in the
present study are in accordance with previous studies
that hyperglycaemia increases lipid peroxidation
from overproduction of free radicals in diabetics.[")
In our study we also found that lipid peroxidation
MDA was significantly higher in cases while
antioxidant SOD was lower in cases as compared to
controls.[*) Kesavulu MM et al., also shows the same
patterns regarding antioxidant. There was significant
negative correlation in between omentin-1 and MDA
while no any significant correlation in between
omentin-1 and SOD.

CONCLUSION

Our study showed significant decrease in serum
omentin-1 levels in type 2 diabetes mellitus with

Mets patients. MDA was higher in cases while SOD
was higher in control subjects. regarding our results
the abnormalities in circulating omentin-1 may be
used as a biomarker for diabetes, obesity and
metabolic disorders. We will need to work on a large
scale to detect the exact role of omentin-1 on glucose
homeostasis and oxidative stress.

Conflict of interest: The authors declare no conflict
of interest.
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