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Background: Chemerin is and adipokine produced and secreted by adipose tissue and is associi
functions such as insulin resistance, inflammation, and blood pressure regulation. The purpos
present study was the tdemination of serum chemerin level in an Iranian population with meta
syndrome and its comparison with healthy individuals.

Materials and Methods: The study subjects consisted of 31 individuals with metabolic syndrome a
healthy individuals (combl group). Serum chemerin level was measured and its relationship with it
of metabolic syndrome, obesity, and insulin resistance was determined. The collected data were
using independent twsample #est and the Pearson correlation coeffitiin SPSS software.

Results: Serum chemerin level was significantly higher in the metabolic syndrome group compare:
control group (P = 0.009). The mean of the measured indices of BMI (P < 0.001), waist circumfer
< 0.001), systolic blood pssure (P = 0.001), diastolic blood pressure (P < 0.001), insulin resistanc
0.001), and triglyceride (P < 0.001) was significantly higher in the metabolic syndrome group col
to the control group. However, HDL level was significantly higher incivatrol group compared to tr
metabolic syndrome group (P = 0.007).

Conclusions: Serum chemerin level was higher among patients with metabolic syndrome comp
healthy individuals. Thus, it can be concluded that serum chemerin level measuremenrgféectibe in
the diagnosis of this syndrome and determination of appropriate treatment methods.
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Introduction and dyslipidemiawhich increase the risk of

Today, obesityasone of the consequences of
the modern lifestyléincreased food intake ana
sedentary lifestyle has become an international
concern (1). Inflammation caused by adipose
tissue, which increases with obesitgcreases
the risk of incidence of many diseases such as
fatty liver and metabolic syndrome (2).
Metalplic syndrome consists of a series of
metabolic abnormalities such as central obesity,
insulin resistance, hyperglycemia, hypertension,

diabetes and cardiovascular disea@@¢D) (3,

4). Regardless of the diffavee in the
prevalence of this disease in different areas due
to factors suchas race and climate, it has been
reported that onéurth of the world population
suffer from metabolic syndrome (5, 6).
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According to the World Health Organization
(WHO) reports,metabolic syndromés the new
pandemic of the 2lcentury and it is anticipated
that approximately half of the world population
will be suffering from this disease the span of
the next 20 yeardn Iran, the incidence of this
disease has had an incsemy trend; its
prevalenceincreased from 30.1% in 2002 to
34.7% in 2009 (7).

Adipokines (e.g., Leptin, adiponectin, and
chemerin) are polypeptide produced and
secreted by adipose tissue and are associated
with functions such as insulin resistance,
inflammation, and blood pressure regulati@h

8). Chemerinalso known as tazaroteimeduced
gene 2 protein (TIG2) and retinoic acid receptor
responder protein 2 (RARRES2), is an
adipokine. This adipokine plays a role in
different functions through adipocyte né
immune cell surface receptoShemerin acts as

a chemotactic factpand using its receptors on
the surface of immune cellscauses the
movement of these cells toward adipose tissue,
and thus, inflammation. It also has a role in the
differentiation, honeostasis, and enlargement of
fat cells In addition, i affects the expression of
genes such as glucose transporter type 4
(GLUT4). Chemerin is a chemical absorption
protein which regulates the activity of dendritic
cells (DCs) and macrophagdbrough theG
proteincoupled receptor of CMKL1. Chemerin
is secreted in an inactive form and as
prochemerin and is activated through
connection with C-terminal domain and by
inflammation and coagulation serine proteases
(4, 9, 10).The results of soméuman subject
researches havshown a relationship between
chemerin and metabolic syndrome, obesity,
insulin resistance, and inflammatiodialal et al.
found that the level of this adipokine in plasma
and adipose tissue was higher among individuals
with metabolic syntbme compared to healthy
individuals, and was correlated with insulin
resistance and inflammation factors, and lipid

39

profile (11). Moreover, Ali et al. reported that
the level of this adipokine was higher in those
with metabolic syndrome compared with hibgl
individuals, and was related with lipid profile,
insulin resistance, anrisk of CVD incidence
(4). However, results regarding the relationship
of chemerin with many metabolic syndrome
parameters such as age, lipid factors, and blood
pressure areontradictory (4, 10).

Coimbra et al. found that serum chemerin and
leptin levels in elderly individuals with type 2
diabetes have a correlation with obesity and
duration of illness, and increase with increased
BMI and illness duration; however, adiponectin
has an inverse relationship with obesity and
illness duration (12). Elsebat al., in their study
on patients withtype 2 diabetes, reported that
serum chemerin and be2amicroglubulin levels

in these patientsvere related to incidence of
diabetic nephroghy (13). They conclud that
adipokine and betad microglublin can be
predictive markers for incidence of nephropathy
among individuals with diabetes (13). Aksan et
al. showed that serum chemerin lewgls higher
and was related with increased risk of CAD
individuals with metabolic syndrome and
coronary artery diseas€CAD) compared to
individuals with metabolic syndrome alo#&4).
The present study was conducted withaim of
determining serum chemerin level in individuals
with metabolic syndrome ni comparison to
healthy individuals in Rafsanjan, Iran.

Material and M ethods

The statistical population of the present
descriptive study consisted of individuals with
metabolic syndrome referring to physicians in
Rafsanjan in 2016. Thedondition wasaffirmed
through clinical examination by a speciaksid
measurement of metabolic syndrome indices
(waist circumference, systolic and diastolic
blood pressure, triglyceride, fasting glucose
level, and HDL). Healthy individuals were
selected from among studsnand personnel of
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Rafsanjan University of Medical Sciences
through convenience samplirdter referring to
the laboratory of the School of Medicine and
based on the results of experiments aamd
physiciand6s diagnosi s.
entered into e study after signing a consent
form. The number of participants and sample
volume of each group were calculated based on
the study by Jialaet al. (11) and using the
following equation. The number of 22
participants per group was determined; however,
due to possibility of sample loss, a greater
number of individuals were entered into the
study.

R=kxn, M=[(Zuo/+ Zo)?l
In the above equation:

U = 0 .1.@/5 196 Z
b = 0..208Y Z
01 = 64 ng/ml

Based on this egtion, thestandard deviation of
serum chemerin level in indduals with
metabolic syndromé i) was determined as 53
ng/ml, andstandard deviation of serum chemerin
level in individuals without metabolic syndrome
(K) as 1. Moreoveran equalsample volme
was determined fothe two groups( e&& =
ng/ml).
The minimum difference in mean serum
chemerin level in the two groupshich was
clinically significant was 22 (#se = Ncontrol &
22). The exclusion criteri@onsisted opresence
of CVD, acute pulmongr disease, hepatitis B
and C, Cushing's syndrome, polycystic ovary
syndrome (PCOS)and HIV/AIDS, and use of
lipid-lowering drugs, glucocorticoids (GCs), and
antipsychotics (15, 16)Metabolic syndrome
was diagnosed based on the National
Cholesterol Educain Program/Adult Treatment
Panel Il (NCEP/ATP Ill). Based on this
guideline, 3 of the following Eriteria must be
true for the individua(17).

1- Systolic blood pressure equal to or higher

than 135 mmHgdiastolic blood pressure
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of equal to or higher tma85 mmHg or
use of antihypertensive drugs

2- Central obesity: This criterion has been
defined as waist circumference and must

T h leesnere tham D2 omiindneradnds88 omenr e

women.
3- Fasting serum triglyceride level of higher
than 150 mg/dl ( mmol/l)
4- Fasting sern HDL level of lower than 40
mg/dl (1 mmol/l) in men and lower than
50 mg/dl (13 mmol/l) in women
5- Fasting glucosdevel of more than 110
mg/d|
The control groupwho were matched in terms
of age and gender with theetabolic syndrome
group did not havemetabolic syndrome based
on the NCEP/ATP lllI, or any of the illnesses
listed in the exclusions criteria based on a
physicianbs approval
consents were obtained from all participants.
Then, their name, surname, age, and gender
were recorder. The factors of height, weight,
waist circumference, hip circumference, and
systolic and diastolic blood pressure were
measured by a physician. After 12 hours of

5 dasting, 10 ml blood samples were obtained from

the participants and placed @centifuge (3000
rpm) for 5-10 minutes in order to separate serum
from coagulated bloadThen, the transparent
liquid on the surface was removed using a
pipette, and placed in microtubes and stored in
20 °C for further examinations (4, 8, 11).
Assessment of biochemical factors: Lipid
factors of HDL, LDL, triglyceride, and blood
sugar were measured using the BT4500
(Biotechnica, Italy).

Assessment of serum chemerin and insulin
levels: ELISA kits were used to measure serum
chemerin (Zellbio, Germany) and insulievels
)Monobind, USA).

Assessment of insulin resistance indexThis
index was calculated using thelevantequation
(18).
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All data collected in the questionnaires were
entered into SPSS software (version 18, SPSS
Inc., Chicago, IL, USA). Results ofugntitative
variables are represented as mean + SD and
qualitative  variables as number (%).
Independent twsample ttest was used to
compare mean of quantitative variables between
individuals with metabolic syndrome and
healthy individuals. Moreover, thePearson
correlation coefficient was usetd assess the
relationship between quantitative variablesn
individuals with metabolic syndrome. The
significant level in all tests was determined as
0.05.

Results

The study participants consisted o081
individuas with metabolic syndrome (11 men
and 20 women) with mean age of 42.10 + 12.06
yearsand 25 controls (14 men and 11 women)

with mean age 087.52 + 8.96 yearsStatistical
tess showed no significant difference between
mean age of the two groups (P=0.109)
Furthermore, chi-square test did not show a
significant difference in the gender prevalence
distribution of the two groups (P = 0.125).

The results of statistical tests are presented in
table 1.Based on the results, serum chemerin
level was significaly higher in the metabolic
syndrome group compared to the control group
(P = 0.009). Moreover, meaddMI (P < 0.001),
waist circumference (P < 0.001), systolic blood
pressure (P = 0.001), diastolic blood pressure
(P< 0.001), insulin resistance (P = 0.00&hd
triglyceride (P < 0.001) was significantly higher
in the metabolic syndrome group compared to
the control group. However, mean HDL was
significantly higher in the control group
compared to the patient group (P = 0.007).

Table 1: The level of the stlied factors in the metabolic syndrome and control groups (Mean + SD)

Metabolic syndrome

Variable Control group P-value*
group
Height (cm) 165.32 + 9.68 169.32 £ 10.21 0.140
Weight (Kg) 89.23 + 16.29 77.20 + 15.17 0.006
Body mass index (Kg/M) 32.71 + 593 26.76 + 3.47 <0.001
Waist circumference 113.10 +14.09 94.88 + 10.72 <0.001
Hip circumference 120.61 + 15.94 105.64 + 8.70 < 0.001
_ Waistto hip 0.94 +0.07 0.90 + 0.07 0.018
circumference ratio
Systolic blood pressure 126.87 + 12.06 114.96+ 12.91 0.001
(mmHgQ)
Diastolic blood pressure 81.61 + 8.20 73.04 + 8.86 <0.001
(mmHQ)
Serum insulin level 7.57+1.86 6.59 + 1.77 0.049
(mg/dl)
Fasting serum glucose 106.00 + 13.63 91.88 + 10.29 <0.001
level (mg/dl)
H'gh'der(‘;'gé'l';"’pmte'” 44.29 +7.74 49.92 +7.03 0.007
Triglyceride (mg/dl) 191.90+74.11 104.20 + 55.22 < 0.001
low-density lipoprotein 100.10 + 27.26 96.44 + 22.27 0.590
(mg/dl)
Insulin resistance index
(HOMA IR) 2.01+0.67 1.52 + 0.56 0.005
Chemerin (ng/ml) 806.83 + 153.63 180.46 + 194.88 0.009

* Independent tweample {test with significant level of < 0.05
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Table 2 presents the Pearson correlation
coefficient of serum chemerin level and
metabolic syndrome indices in individuals with

metabolic syndromeéBased on the resultserum
chemerin level had no significant relationship
with any of the studied factors (P >0.05).

Table 2: The relationship between serum chemerin levelraathbolicsyndrome
indices in individuals wh metabolic syndrome

Pearson correlation

Variable codficient (1) P-value

Height 0.061 0.744

Weight 0.319 0.080

Body mass index 0.253 0.169
Waist circumference 0.356 0.051
Hip circumference 0.261 0.156
Waist to hip circumference ratio 0.185 0.320
Systolic blood pressure 0.088 0.636
Diastolic blood pressure 0.028 0.880
Serum insulin level 0.155 0.404
Fasting serum glucose level 0.191 0.302
HDL 0.305 0.096

TG 0.133 0.475

LDL 0.240 0.193

HOMA -IR 0.175 0.399

Age 0.046 0.804

HDL: High-densitylipoprotein; TG:Triglyceride LDL: Low-density lipoprotein; HOMA

IR: Insulin resistance index

Discussion

Adipokines are polypeptides produced and

secreted by adipose tissue and are associated

with functions such as insulin resistance,
inflammation,and blood pressure regulation (7,
8). Some human subject studies have reported a
relationship between chemerin and metabolic
syndrome, obesity, insulin resistancegnd
inflammation (4). However, some other studies
have dismissed the presence of this relatigm
(19). Thusthe aim of the present study was the
determination of serum chemerin level and its
relationship with obesity and insulin resistance
in individuals with metabolic syndrome in
Rafsanjan.

The present study was conducted on 31
individuals with metabolic syndrome and 25
healthy individuals (control group)The two
groups did not differ significantly in terms of
age and gender. BMI, waist circumference,
systolic and diastolic blood pressure, insulin
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resistance index, serum insulin and triglycerid
levels, and fasting serum glucose levetlere
significantly higher in the metabolic syndrome
group compared tothe control group.
Nevertheless, HDL was higher in the control
group in comparison withthe patient group.
There was no significant differencetiveen the
groups in terms of LDL and mean height. Data
analysis showed that serum chemerin level was
significantly higher in the metabolic syndrome
group compared with the control group.

These findings are consistent with thesults of
many previous studs which have reported
higher serum chemerin levels in individuals with
metabolic syndrome in comparison to a control
group (11, 20, 21)Bozaoglu et al. found that
serum chemerin level was higher in individuals
with metabolic syndrome compared to healthy
individuals in a MexicarAmerican population
and was related to many indices of this
syndrome such as triglyceride, HDL, and fasting
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