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ABSTRACT

Obesity has recently been mentioned as a metabolic
pandemic in developed and developing countries
and is an important known risk factor for type 2
diabetes and cardiovascular diseases. The main
mechanism responsible for obesity is insulin
resistance. Adropin is a peptide-structured regulatory
hormone that is suggested to play a role in insulin
resistance and metabolic regulation. We aimed to
evaluate the associations of serum adropin with
insulin resistance and clarify the factors affecting
serum adropin concentrations. The study included 50
obese patients and 22 healthy controls. Patients with
chronic disease and drug use history were excluded.
Serum adropin and other metabolic parameters
were obtained after overnight fasting. ELISA was
used to measure serum adropin concentrations. The
homeostatic model assessment-insulin resistance
(HOMA-IR) index was used to calculate insulin
resistance. Insulin resistance was defined as HOMA-
IR >2.5. Serum adropin values were found to be
low in the obese otherwise healthy patient group
(p<0.001). Linear regression analysis revealed that
age, body mass index (BMI), waist circumference
(WCQ), high-density lipoprotein cholesterol, fasting
glucose, and HOMA-IR affect serum adropin

level. In multiple regression analysis, age is the

most significant factor affecting serum adropin
concentration. Serum adropin concentrations were
negatively correlated with BMI, WC, diastolic blood
pressure, fasting glucose, and insulin. Serum adropin
concentrations were low in obese patients and

the optimum cut-off point for adropin to indicate
HOMA-IR at 2.5 is 216.7 ng/L. The findings suggest
that serum adropin may contribute to the regulation
of glycolipid metabolism and insulin resistance in
obese patients.

INTRODUCTION

Obesity is a growing health issue in both devel-
oped and developing countries. It has been
known to be associated with a wide range of
metabolic abnormalities, including insulin resis-
tance, pre-diabetes, atherogenic dyslipidemia,
non-alcoholic fatty liver disease, and metabolic
syndrome, which are risk factors for type 2
diabetes and cardiovascular disease.' Obesity is
typically determined and classified according to
body mass index (BMI); however, waist circum-
ference (WC), waist to hip ratio (WHR), and
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Significance of this study

What is already known about this subject?

» Obesity is a growing health issue and has
been known to be a risk factor for type 2
diabetes and cardiovascular disease.

» Increased visceral fat tissue and insulin
resistance are the main factors responsible
for poor metabolic outcomes.

» Adropin is an amino acid peptide and
is thought to be important in energy
homeostasis and insulin sensitivity.

What are the new findings?

» Adropin is associated with homeostatic
model assessment-insulin resistance
(HOMA-IR) index, which is a reliable
indicator of insulin resistance.

» 216.7ng/L is the cut-off value for serum
adropin that indicates HOMA-IR at 2.5.

» Age, body mass index, waist circumference,
and diastolic blood pressure affect
serum adropin level; however, age is the
most significant factor affecting serum
adropin, suggesting an effect of aging and
cumulative fat deposition.

How might these results change the focus

of research or clinical practice?

» Serum adropin measurement is clinically
easy and a practical way to predict insulin
resistance and metabolic deterioration in
obese patients.

» Current cut-off value for adropin may give
an insight into adropin-based therapy for
insulin resistance in obese patients.

visceral adiposity index (VAI) enhance further
assessment of visceral adiposity.” Visceral
fat tissue is thought to be the main cause of
increased free fatty acid flow and metabolism
and is the most important factor for the devel-
opment of hyperinsulinemia, dyslipidemia, and
insulin resistance.’

It is well known that insulin resistance is
key to the development of poor metabolic
outcomes in obesity. Although euglycemic
hyperinsulinemic clamp is the gold standard
method for assessment of insulin resistance, due
to the invasiveness and complicated nature of
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this technique, simple and clinically practical assessment
tools such as homeostatic model assessment-insulin resis-
tance (HOMA-IR) and HOMA-8 have been used.*’ The
HOMA-IR index correlates with the glucose clamp tech-
nique and is the most commonly used index in population
and epidemiological studies.

Adropin is a 76-amino acid peptide which is mainly
synthesized in the liver and brain. It has been hypothesized
that adropin has significant roles in energy homeostasis and
insulin sensitivity.® Furthermore, adropin is present in human
circulation and participates in angiogenesis by increasing
blood flow.” Since vascular function and insulin sensitivity
are closely related to each other, it has been suggested that
serum adropin can predict endothelial dysfunction.® Recent
studies demonstrated that serum adropin concentrations are
related to the presence of complications of type 2 diabetes,
obesity, cardiovascular disease, and central nervous system
diseases.”™"!

Subjects without diabetes with overweight and obesity
have increased cardiovascular risk. In a previous study,
increased fasting blood glucose (FBG) even in the non-
diabetic range is associated with septal thickening in obese
subjects.'? In addition, insulin resistance directly contrib-
utes to the development of atherosclerotic cardiovascular
disease by inhibiting nitric oxide production and thus
endothelial dysfunction. Asymptomatic insulin resistance
causes vascular damage before the onset of diabetes and
is not justified by traditional risk factors of cardiovascular
disease.” In the present study we evaluated obese patients
without a history of metabolic disease and were admitted
to hospital for weight management. We aimed to assess the
relationship between serum adropin concentrations and
insulin resistance in obese patients and clarify the factors
affecting serum adropin levels.

MATERIALS AND METHODS

Study population

In this cross-sectional study 50 (25 male, 25 female) patients
with obesity and 22 (11 female, 11 male) healthy subjects
were included between 2019 and 2020. Obesity was defined
as BMI =30kg/m?®. The obese group consists of patients
with no medical disease record and no history of drug
use. Patients underwent assessment for hypothyroidism,
Cushing disease, type 2 diabetes, and kidney disease on
admission. The exclusion criteria were presence of hyper-
tension, hypothyroidism, Cushing disease or type 2 diabetes
and regular drug use for any reason. To eliminate the effects
of drugs and medication on serum adropin and insulin resis-
tance, we designed the study with obese otherwise healthy
patients. The healthy control group comprised individuals
with BMI lower than 25 kg/m?, without any illness, or not
taking any drugs. Healthy subjects were randomly selected
from volunteers between the ages of 18 and 35. Informed
consent was taken from all subjects.

Anthropometrics

Anthropometric measurements were done according to
the following standardized protocols. Subjects’ systolic
and diastolic blood pressure measurements were obtained
with a sphygmomanometer in a seated position, twice every
S min on the right arm, after 5 min of rest. The mean of the

two readings was used in data analysis. Hypertension was
defined as current use of antihypertensive drug or systolic
blood pressure (SBP) =140 mm Hg and/or diastolic blood
pressure (DBP) =90mm Hg."* BMI was calculated using
the formula weight (kg)/height (m?). Obesity was defined as
BMI >30kg/m>" WC was measured midway between the
uppermost border of the iliac crest and the lower border of
the costal margin. Hip circumference (HC) was measured at
the widest protrusion of the gluteal region.

Laboratory analysis

Fasting plasma samples were obtained from the patient
and the control group. Serum cholesterol, triglyceride
(TG), and high-density lipoprotein cholesterol (HDL-c)
were measured by enzymatic colorimetric method with
commercially available kit (COBAS 311, Roche Diagnos-
tics, Mannheim, Germany), and low-density lipoprotein
cholesterol was calculated according to the Friedewald
formula. Serum glucose measures were determined enzy-
matically using the hexokinase method (Roche Diagnos-
tics). Fasting serum concentrations of glucose and insulin
were used to calculate the HOMA-IR as fasting glucose
(mmol/L) X fasting insulin (mU/L)/22.5." Insulin resistance
was defined as HOMA-IR value greater than 2.5.° VAI was
calculated as follows'®: male: VAI=[waist circumference
(cm)/(39.68+(1.88 xBMI))]X(TG (mmol/L)/1.03)x(1.31/
HDL-c (mmol/L)); female: VAl=[waist circumference/
(36.58+(1.89 X BMI))] X (TG/0.81)x (1.52/HDL-c). ~ The
particle-enhanced immunoturbidimetric method with
Behring BN-100 Nephelometer (Behring Diagnostic, Frank-
furt, Germany) was used to measure C reactive protein
(CRP). In every patient, 5 mL venous blood samples were
drawn in a metal-free sterile tube after 8-hour fasting condi-
tion. Blood samples were kept at room temperature for
about 30 min to clot and were centrifuged at 3000 revolu-
tions per minute for 15 min to extract the serum. The serum
was placed in an Eppendorf tube and stored at —80°C until
the day of study. Serum adropin was measured by human-
specific ELISA kit according to manufacturer’s instructions
(Bioassay Technology Laboratory, Shanghai, China). The
standard solutions were run for every ten-test sample to
verify assay accuracy.

Statistical analysis

Compliance with normal distribution was analyzed by
Kolmogorov-Smirnov  test for continuous variables.
Descriptive statistics were used to describe continuous vari-
ables (mean, SD, minimum, median, maximum), and %
and n were used to identify dashed variables. Associations
between categorical variables were shown by %” test, Fish-
er’s exact test, and Fisher-Freeman-Halton test. Student’s
t-test was used to compare continuous variables showing
independent and normal distribution. Mann-Whitney U test
was used to compare continuous variables showing inde-
pendent and abnormal distribution. Youden index was used
to assess the optimal cut-off value for serum adropin to
determine insulin resistance. Linear and multiple regression
analyses were used to determine the effective variables on
serum adropin. Receiver operating characteristics (ROC)
curve analysis was performed to define the sensitivity and
specificity of serum adropin in predicting insulin resistance
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Figure 1 Sensitivity and specificity parameters for serum

adropin in predicting HOMA-IR at 2.5 in obese patients. AUC, area
under the curve; HOMA-IR, homeostatic model assessment-insulin
resistance.

by predicting the HOMA-IR cut-off value (figure 1). Statis-
tical significance was set at p<0.05. Analysis was performed
using MedCalc V.19.2 statistical software (MedCalc Soft-
ware, Ostend, Belgium; http://www.medcalc.org, 2020).

RESULTS

The present study included 55 obese patients with BMI >30
kg/m* (mean age 30%6.81years, 50% men) and healthy
subjects with BMI <25 kg/m* (mean age 29+5.04 years,
50% men). The baseline demographic and routine labora-
tory parameters of obese patients and healthy subjects are
demonstrated in table 1. The age and sex distributions were
similar in both groups. As expected weight, BMI, WC, HC,
and WHR were significantly higher in the obese group than
in the healthy with normal BMI group. In addition, SBP,
DBP, alanine aminotransferase, erythrocyte sedimentation
rate (ESR), CRR glucose, uric acid, fasting insulin, HOMA-
IR, HDL-c, and TG were statistically significantly different
between healthy subjects and obese patients (table 1).
Compared with the healthy control group, obese subjects
had significantly lower serum adropin levels (p<0.001).
The mean serum adropin concentration in obese patients
was 180.63+106.89 ng/L. Obese patients had a high level of
serum fasting insulin (p<0.001) and their mean HOMA-IR
was 3.45+1.69 (table 1).

Serum adropin levels were significantly lower in the
obese patient group than in healthy subjects with normal
BMI (p<0.001). The results of the correlation analysis are
summarized in table 2. In the correlation analysis serum
adropin levels were significantly and negatively correlated
with age (r=-0.379, p=0.001), DBP (r=-0.294,
p=0.011), BMI (r=—-0.267, p=0.022), WC (r=0.274,
p=0.019), CRP (r=—-0.394, p=0001), FBG (r=—-0.333,
p=0.004), fasting insulin (r=—0.241, p=0.04), HOMA-IR
(r=—0.268, p=0.022), VAI (r=-0.258, p=0.028), and

Table 1 Clinical and laboratory characteristics of controls and
patients with obesity

Obese patients  Healthy controls

(n=50) (n=22)

Mean+SD Mean+SD P value
Age (years) 30+6.81 29+5.04 0.065*
Sex: male/female 25/25 1M
BMI (kg/m?) 36.52+4.39 22.35+1.85 <0.001
Waist circumference (cm) 113.51+12.17 77.05+6.64 <0.001*
Hip circumference (cm) ~ 121.06+13.27 92.77+8.95 <0.001*
WHR 0.94+0.09 0.83+0.07 <0.001*
SBP (mm Hg) 122.35+14.39 104.09+12.02 <0.001
DBP (mm Hg) 74.12+11.26 65.91+7.5 0.003
FBG (mg/dL) 99.16+8.37 88.41+5.93 <0.001*
Fasting insulin 14.43+6.73 7.65+3.4 <0.001
HOMA-IR 3.54+1.9 1.69+0.82 <0.001
AST (mg/dL) 34.1+22.21 27.18+32.65 0.029
ALT (mg/dL) 22.73+10.44 17.73£3.3 0.162
Creatinine (mg/dL) 0.77+0.12 0.76+0.12 0.548
Uric acid (mg/dL) 5.92+1.69 4.46+1.54 0.002
Total cholesterol (mg/dL) 188.56+39.73 185.09+31.08 <0.001
LDL-c (mg/dL) 112.92+44.7 112.92+44.7 0.400
Non-HDL-c (mg/dL) 145.06+40.1 126.59+36.82 <0.001*
HDL-c (mg/dL) 43.43+10.62 63.27+24.97 <0.001
Triglyceride (mg/dL) 149.1£86.15 96.34+66.34 0.001
WBC (x10%/uL) 8.11+1.57 792+2.05 0.666*
HGB (g/dL) 14.33+1.68 14.4+1.47 0.865*
CRP (m/dL) 0.59+0.42 0.2+00.2 <0.001
ESR (mm/hour) 12.71£9.11 5.27+3.97 <0.001
VAI 2.3+1.55 0.97+0.47 <0.001
Serum adropin (ng/L) 180.63+106.89 318.75+150.26 <0.001

*Student’s t-test and Mann-Whitney U test. Statistical significance at p<0.05
and p<0.001.

ALT, alanine aminotransferase; AST, aspartate aminotransferase; BMI, body
mass index; CRP, C reactive protein; DBP, diastolic blood pressure; ESR,
erythrocyte sedimentation rate; FBG, fasting blood glucose; HDL-c, high-
density lipoprotein cholesterol; HGB, hemoglobin; HOMA-IR, homeostatic
model assessment-insulin resistance; LDL-c, low-density lipoprotein
cholesterol; SBP, systolic blood pressure; VAI, visceral adiposity index; WHR,
waist to hip ratio.

TG (r=-0.238, p=0.042). On the other hand no signifi-
cant correlation was found between serum adropin and SBP
(r=—0.182, p=0.122), ESR (r=—0.200, p=0.09), HDL-c
(r=0.155, p=0.192), and uric acid level (r=-0.066,
p=0.963).

To assess the discriminative value of serum adropin in
detecting HOMA-IR at 2.5, an ROC curve was used for
sensitivity and specificity using area under the curve (AUC)
(figure 1). The ROC analysis revealed that adropin concen-
trations below 216.7 ng/L indicate the level of HOMA-IR
index at 2.5, with a sensitivity of 70.7% and a specificity
of 56% (table 3). The cut-off value for serum adropin in
predicting insulin sensitivity according to the HOMA-IR
index was 216.7, with a positive predictive value of 67.4%
and a negative predictive value of 60% (AUC=0.649,
p=0.026).

To determine the effect of adropin-related variables on
adropin, first, simple linear regression and multiple linear
regression analyses were performed with variables that were
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Table 2 Correlation analysis of parameters with serum adropin
in obese patients

Table 4 Regression analysis of factors affecting serum adropin
concentration

Parameters r P value
Adropin-age -0.379 0.001
Adropin-DBP —-0.294 0.011
Adropin-SBP -0.182 0.122
Adropin-BMI —-0.267 0.022
Adropin-WC -0.274 0.019
Adropin—-CRP —-0.394 0.001
Adropin-ESR —-0.200 0.090
Adropin—glucose -0.333 0.004
Adropin-HOMA-IR —-0.268 0.022
Adropin-VAI —-0.258 0.028
Adropin-TG —-0.238 0.042
Adropin-HDL-c 0.155 0.192
Adropin-uric acid -0.066 0.963

Statistical significance at p<0.05 and p<0.001.

BMI, body mass index; CRP, C reactive protein; DBP, diastolic blood pressure;
ESR, erythrocyte sedimentation rate; HDL-c, high-density lipoprotein
cholesterol; HOMA-IR, homeostatic model assessment-insulin resistance; SBP,
systolic blood pressure; TG, triglycerides; VAI, visceral adiposity index; WC,
waist circumference.

significant (table 4). Linear regression analysis showed that
the following factors interfered with serum concentrations
of adropin: age (8=—-0.352, p=0.009), weight (8=—-0.256,
p=0.029), BMI (8=—-0.364, p=0.002), WC ($=-0.328,
p=0.005), FBG (§=-0.385, p=0.001), HOMA-IR index
(8=0.269, p=0.021), and HDL-c (£=0.314, p=0.007).
Only age (8=-0.326, p=0.009) was independently asso-
ciated with serum adropin concentrations in obese patients.

DISCUSSION

We aimed to evaluate the potential clinical importance of
circulating adropin as a biomarker of insulin resistance in
obese patients. We investigated serum adropin level and
its correlations with clinical and biochemical determinants
of obesity. Our results demonstrate that serum adropin
concentrations in obese patients were lower than non-obese
healthy individuals. Serum adropin negatively correlates
with fasting glucose, fasting insulin, and HOMA-IR. We
suggest that serum adropin has an ability to identify insulin
resistance in obesity.

The definition of obesity is currently based on BMI
measurement which considers different clinical and
biochemical subtypes in the same category.” However
visceral adipose tissue is thought to be responsible for the
development of poor cardiovascular outcomes due to its
proinflammatory properties.'® Many studies suggest using
other anthropometric measurements such as WC and WHR
and biochemical indexes such as VAI for better assessment

Linear regression Multiple regression

B Pvalue B P value
Age (years) -0.352 0.002 -0.326 0.009
Sex -0.118 0.320
Weight —-0.256 0.029 0.102 0.740
BMI (kg/m?) -0.364 0.002 -0.384 0.194
WC (cm) -0.328 0.005 0.113 0.714
WHR -0.193 0.101
SBP (mm Hg) —-0.223 0.058
FBG (mg/dL) -0.385 0.001 -0.105 0.488
TG (mg/dL) —-0.223 0.058
Fasting insulin —0.091 0.446
HOMA-IR 0.269 0.021 0.088 0.479
HDL-c (mg/dL) 0.314 0.007 0.200 0.149

Statistical significance at p<0.05 and p<0.001.

BMI, body mass index; FBG, fasting blood glucose; HDL-c, high-density
lipoprotein cholesterol; HOMA-IR, homeostatic model assessment-insulin
resistance; SBP, systolic blood pressure; TG, triglycerides; WC, waist
circumference; WHR, waist to hip ratio.

of the amount of visceral adipose tissue.”” WC, WHR, and
VAI are useful parameters in the assessment of visceral
adipose tissue accumulation and are associated with insulin
resistance and cardiometabolic risk.”® Furthermore VAI is
suggested to predict the conversion of metabolically healthy
obesity to an unhealthy phenotype.”’ Choi and Yim?*
demonstrated that serum adropin has a negative correlation
with BMI and WC. Similarly we found serum adropin is
negatively correlated with WC and BMI, but not WHR.
There are limited data on the association of serum adropin
with VAL In the current study VAI is negatively correlated
with adropin, which suggests that visceral adipose tissue
accumulation may downregulate serum adropin concentra-
tions. On the other hand elevated uric acid levels are closely
related to both visceral fat accumulation and insulin resis-
tance.” In our study patients with obesity have significantly
higher serum uric acid levels in comparison with the healthy
group with normal BMI (table 1). However serum adropin
has no correlation with serum uric acid (table 2). As far
as we know, obese patients with insulin resistance, hyper-
tension, and hyperlipidemia are prone to cardiovascular
complications more frequently than metabolically healthy
obese subjects. Multiple factors contribute to metabolic
health; however, increased insulin resistance and visceral
adiposity are the key factors most responsible.”' Therefore,
it is important to recognize metabolic risks and future dete-
rioration of obese patients in order to provide appropriate
clinical management. It has been known that the gold stan-
dard method to measure insulin resistance is the euglycemic

Table 3 ROC analysis and diagnostic screening tests were used to determine the cut-off point for serum adropin to predict HOMA-IR at

2.5
HOMA-IR at 2.5 AuC P value Cut-off Sensitivity Specificity PPV NPV
Adropin 0.648 0.026 <216.7 70.7 56.2 67.4 60

Statistical significance at p<0.05 and p<0.001.

AUC, area under the curve; HOMA-IR, homeostatic model assessment-insulin resistance; PPV, positive predictive value; ROC, receiver operating characteristics curve.
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clamp technique.’ Since HOMA-IR was first introduced
and evaluated in comparison with euglycemic hyperinsulin-
emic clamp method in 1985 by Matthews ez al,’ it has been
used in most epidemiological studies. Although the cut-off
values for HOMA-IR vary from 1.7 to 3.8 due to ethnic
diversity, 2.5 is the commonly accepted value.**

Adropin is coded by the Enho (energy homeostasis-
associated) gene and was first isolated in the liver and
brain tissue. Its synthesis is thought to be regulated by
dietary macronutrient intake and associated with insulin
resistance, energy homeostasis, and lipid metabolism.*
The pathophysiological mechanisms underlying the asso-
ciation between serum adropin and insulin resistance are
unclear yet. Studies on animals suggest that adropin regu-
lates the effects of hepatic lipogenic genes and adipose
tissue peroxisome proliferator-activated receptor gamma,
and therefore interferes with the metabolic adaptation to
fasting and dietary fat intake. In mice with diet-induced
obesity, systemic adropin treatment attenuates hepatoste-
atosis and insulin resistance independently from adiposity
and food intake.” In accordance with the literature, we
found low serum adropin concentrations in obese patients,
with a mean value of 180.63+106.89ng/L. Correlation
analysis revealed that serum adropin was associated with
the HOMA-IR index. Serum adropin levels lower than
216.7ng/L in obese patients predict insulin resistance
with a sensitivity of 70.7% and a specificity of 56.2%. We
suggest that serum adropin concentrations may be used to
predict insulin resistance. More importantly, the cut-off
values of serum adropin for insulin resistance had been
conflicting in previous studies. The current study suggests
a cut-off point of serum adropin concentration which indi-
cates a HOMA-IR level of 2.5 in obese patients. Kumar et
al® suggested that serum adropin has a role in adapting
substrate metabolism and fat intake. Therefore, when
the adropin levels decline in obesity, the balance between
lipid metabolism and dietary fat intake may be impaired.
Therefore low adropin promotes steatosis, dyslipidemia,
and insulin resistance. Our results suggest a cut-off value of
adropin which indicates deterioration of metabolic balance
and further onset of insulin resistance.

Serum adropin has been shown to be associated with lipid
metabolism in both animal and human studies.”® % In our
study serum TG concentrations were negatively correlated
with serum adropin. Our results obtained from the obese
patient group are consistent with the results obtained by
Butler et al,*® where adropin levels were found to be nega-
tively correlated with TG concentrations. Butler et al*®
observed subjects after Roux-en-Y gastric bypass surgery and
found that those with lower plasma adropin exhibited the
largest reductions in plasma TG; therefore, they hypothe-
sized that adropin may have interfered with the synthesis or
clearance of TG both in mice and humans. However, in a
study on children, lipid profiles were similar in both groups
with low and high adropin. They hypothesized that since
dietary fructose intake is thought to be inversely associ-
ated with serum adropin level, high dietary fructose intake
might interfere with the results.”” >° Our study revealed that
aging is an important factor for low adropin concentrations.
According to these data, besides dietary fructose intake, fat
exposure time and age of obesity important in atherogenic
lipid profile.

Atherosclerosis is regarded as a result of chronic inflam-
matory disease state and endothelial dysfunction.’!
Adropin has been shown to suppress atherosclerosis by a
non-lipid-driven mechanism. In animal studies, it has been
demonstrated that chronic administration of adropin to
Apoe™™ mice attenuates the development of atheroscle-
rotic lesions of the aorta and reduces both the intraplaque
monocyte/macrophage infiltration and smooth muscle cell
content.’”” The messenger RNA expression of proinflam-
matory cytokines such as tumor necrosis factor-o. (TNF-or)
and interleukin 6 (IL-6) in pancreas tissue was diminished
by adropin via inducible nitric oxide synthase expression.*’
Adropin is found to be associated with CRP levels in our
patient group. TNF-o, IL-6, and CRP are inflammatory
biomarkers that have already been associated with obesity-
related inflammation.>* ** Therefore, increased CRP and
ESR levels in our obese patients might be associated with
lipoinflammation.

In previous studies, low adropin levels were found to
be negatively correlated with blood pressure due to endo-
thelial dysfunction, which is thought to be the possible
mechanism.*® We found that adropin is inversely related
to DBP but not to SBP. Together with knowledge on the
effect of adropin on vascular endothelium, blood pressure
and atherogenic dyslipidemia are associated with high-risk
atherosclerotic vascular disease in the obese patient group
of the current study. A recently published study pointed
out a correlation between low adropin concentrations and
endothelial dysfunction based on flow-mediated dilatation
in patients with type 2 diabetes.”” According to another
study, it seems that decrease in serum adropin indicates
endothelial dysfunction and may be a potential predictor of
coronary artery disease both in patients with and without
diabetes.*® The low concentration of adropin in the obese
patient group may be an indicator of endothelial dysfunc-
tion and suggests urgent lifestyle improvement and weight
control even in class 1 obesity.

Some limitations should be acknowledged in this study.
First, due to the cross-sectional design of the study, causal
relationship cannot be established. Second, the correlation
of HOMA-IR index and the results of glucose clamp tech-
nique has been shown before; however, the HOMA-IR index
does not show whether the insulin resistance is peripheral
or central. Third, this study is on the associations between
serum adropin and insulin resistance in obesity by means of
the HOMA-IR index. Although patients with overt type 2
diabetes were excluded from the study, oral glucose toler-
ance test was not performed. On the other hand, the effect
of eating habits on adropin concentrations in obesity and
the changes in adropin levels after weight intervention in
obese subjects are important issues that should be clarified
in further studies. Finally, since the study group represents
obese patients with BMI between 30 and 40 kg/m?, our
results may not be generalized to morbidly obese patients.

CONCLUSION

In summary we found that serum adropin was low in
obese patients and is negatively correlated with age, WC,
BMI, FBG, and HOMA-IR. Serum adropin concentra-
tions at 216.7 ng/L predict insulin resistance as it indicates
HOMA-IR index at 2.5. Fasting adropin concentrations
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were significantly affected by age in obese patients, drawing
attention to the cumulative effect of fat accumulation
and aging of endothelium. Nevertheless, novel studies
on adropin and other myokines will further clarify the
prediction of insulin resistance in obesity and the role
of endothelium-mediated metabolic and cardiovascular
complications of obesity.
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