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Genetic variants at the resistin gene promoter might have a role in
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Abstract

Introduction: Recent studies have demonstrated that resistin, an inflammatory adipokine, plays a key role in
the pathogenesis of coronary artery disease (CAD). It is also known that the resistin gene (RETN)
polymorphism, particularly in promoter region, is correlated with serum resistin levels and consequently an
increased risk of CAD. This study investigates potential correlation between resistin gene polymorphism at -
420C/G (rs1862513) and diabetes, as well as severity of CAD, in an Iranian cohort.

Methods: As a cross-sectional study, we recruited 113 subjects who were candidate for diagnostic coronary
angiography. Laboratory measurements were FBS, OGTT, HbA1C, hsCRP, and lipid profile. Genotyping for
Single Nucleotide Polymorphism (SNP) was performed using the PCR-RFLP method.

Results: Our findings showed that CAD patients with diabetes had significantly higher FBS, HbA;C and
cholesterol levels and more severe coronary artery stenosis compared to non-diabetic subjects. Besides, the
frequencies of the RETN -420C/G genotype in the diabetic group were significantly higher as compared to
those in non-diabetic group (P=0.009). Moreover, the CC genotype carriers had more than twofold increased
risk of Type 2 diabetes mellitus (T2DM) compared with the GG carriers. Although, there was no statistically
significant correlation between RETN -420C/G polymorphism and severity of CAD (P=0.3), when we
reanalyzed data with entering both the patients with one and two involved coronary arteries as one group, it
was observed that patients with CC genotype more severely suffered from the coronary artery disease than
the other genotypes (P=0.04). The Odds Ratio (OR) and relative risk for CAD patients with CC genotype
were 4.33 (95%CI=1.02-18.38) and 2.25 (95%CI=0.97-5.19, P= 0.04), respectively.

Conclusion: The results indicate that polymorphism in promoter region of RETN gene plays a role in the
pathogenesis of coronary artery disease (probably due to its inflammatory characteristics) and the CC
genotype is associated with an increased risk of diabetes and CAD compared to GG and CG.
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Introduction

A constellation of genetic and environmental
factors including inflammation contribute to
the pathogenesis of coronary artery disease
(CAD). Cytokines and adipokines which
provoke inflammatory signals could be
potential candidates for investigation into the
underlying mechanisms of CAD and its
progression. Therefore, we considered resistin,
a novel proinflammatory adipokine, to
elucidate its potential role in the pathogenesis
of CAD as previous studies have suggested its
involvement (1, 2).

Resistin belongs to a family of cysteine-rich
secretory  proteins  called  resistin-like
molecules (RELMs) or FIZZ (found in
inflammatory zones) proteins (3, 4).

In murine models, it is demonstrated that
resistin is mainly produced by adipocytes and
plays a role in insulin resistance and obesity.
Although, several studies in human have
indicated the association between resistin and
diabetes as other adipokines, some other
studies had reported contrary findings (5-7).
Unlike rodents, human resistin is produced by
inflammatory cells such as macrophages.
Moreover, it has been demonstrated that
treatment of human endothelial cells with
recombinant resistin increases cytokine and
adhesion molecule levels (8-9). It is also
demonstrated that resistin causes endothelial
cell activation and induces smooth muscle cell
proliferation. It also involves in angiogenesis
and macrophage accumulation of cholesterol
and triglyceride (10).

Although several studies have reported an
association between high levels of serum
resistin and CAD (11-13), to our knowledge,
most of them have failed to show a positive
relationship between those levels and different
types of vascular diseases (14-16).

It is demonstrated that resistin plays a role in
inflammatory pathway and influences the
secretion of other cytokines (17-19). Therefore,
the study of single nucleotide polymorphisms
(SNPs) in the promoter region of RETN
(resistin gene) could potentially result in
elucidating the role of resistin in inflammatory
response; particularly when it has been known
that genetic variants of RETN promoter region
affect serum levels of resistin (20, 21).

There is a large body of evidence on the RETN
SNP -420C/G (rs1862513) polymorphism in

the promoter region (20) and its association
with inflammation. However, because of
contradicting results of some studies, the
precise role of resistin in the inflammatory
pathway remains unclear. Therefore, this study
was designed to investigate the potential
association between the RETN-420C/G
polymorphism and CAD in an Iranian
population.

Methods

Subjects

As a cross-sectional study, 113 patients with
coronary artery disease (CAD) were recruited.
Subjects were selected from hospitalized
patients in Dr. Shariati Hospital (an affiliated
teaching hospital of Tehran University of
Medical Sciences, Tehran, Iran) from January
to September 2009.

All the patients underwent diagnostic coronary
angiography. Patients with malignancy,
myocardial infarction, unstable angina, or
previous coronary intervention (PCI) were
excluded. Coronary artery disease was defined
as the presence of a visible luminal narrowing
of 50% or more in at least 1 coronary artery
detected by angiography.

The severity of CAD was defined as one
vessel disease, two vessels disease, and three
vessels disease, based on the number of the
affected coronary arteries. Type 2 diabetes was
diagnosed according to the World Health
Organization (WHO) criteria for diagnosis of
the disease (22).

The study protocol was approved by the
research ethics committee of Endocrinology
and Metabolism Research Center (EMRC) and
the ethics committee of the Iran Ministry of
Health and Medical Education and informed
consent was obtained from all the participants.

Laboratory measurements

Venous blood was collected following an
overnight fasting and before angiography.
Then, samples were centrifuged and serum
separated and stored at -80 °C. All samples
were run in the same assay. All measurements
were performed in the EMRC laboratory of
Shariati hospital.
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HbA,C was measured using HPLC' exchange
ion method (DS5 England), FBG® by
GOD/PAP method, TG’ by GPO-PAP method,
total cholesterol by Enzymatic Endpoint
method and direct high-density lipoprotein-
cholesterol by enzymatic clearance assay. All
tests were performed wusing Randox
laboratories kit (Hitachi 902). Serum levels of
hsCRP4, a known marker of inflammation,
were measured by immunoturbidometric assay
(High sensitivity assay, by Hitachi 902).
Following an overnight fasting, the subjects
were administered a standard dose of glucose
(a solution of 75 grams of glucose in 250 ml of
water). Then, blood samples were drawn after
120 min to measure plasma glucose
concentrations using the GOD/PAP and
Randox method laboratory kits.

Genotyping

Genomic DNA was extracted from whole
blood, using FlexiGen Kit (QIAGEN Inc.
Valencia, CA), according to its protocol. The -
420C/G polymorphism in the 5" flanking region
of the RTN gene was detected by the
polymerase chain reaction-restriction fragment
length polymorphism (PCR-RFLP) method.
The target region amplified by the PCR using
the forward primer 5'-TGT CAT TCT CAC
CCA GAG ACA- 3’ and the reverse primer 5 -
TGG GCT CAG CTA ACC AAA TC- 3. PCR
was performed in a total volume of 20
containing 200 ng genomic DNA, 0.5 pM of
each primer, 0.2 mM dNTP, 2 mM MgCl2, 2
ml of 10 X buffer and 1 U of Tag DNA
polymerase (MBI  Fermentas, Vilnius,
Lithuania). PCR conditions were as followed:
initial denaturation at 95°C for 5 minutes,
followed by 35 cycles of denaturation at 95°C
for 30 seconds, annealing at 60°C for 30
seconds, and extension at 72°C for 30 seconds,
with a final extension at 72°C for 10 minutes.
The resulting fragment was 534 bp in length.
The PCR products were digested with 1 U Bbsl
( Fermentas, Vilnius, Lithuania) for 16 h at
37°C using the recommended buffer. Then the
digestion products were separated by 2.5%
agarose gel electrophoresis stained with
ethidium bromide and visualized under

' High pressure liquid chromatography
* fasting blood glucose
? triglycerides

Hypersensitive C-reactive protein

ultraviolet. Digestion of the PCR product
produced two fragments, with lengths of 327
and 207 bp in the presence of the C
homozygote, and three fragments for the
heterozygote (CG), while G homozygotes
remained uncleaved.

Statistical analysis

Numerical variables were reported as the
mean + SD and categorical variables were
presented as percentage. All of the statistical
analyses were performed using the SPSS
version 15 software. Comparisons of
quantitative variable between cases and
controls were carried out using student's T-
test. We used Chi-square test to compare the
qualitative variables and ANOVA to compare
the quantitative variable in  different
genotypes. P-values less than 0.05 were
considered to be statistically significant.

Results

Of all participants 83 (73.8%) were male and
the prevalence of T2DM was 42%. The
clinical features and biochemical
characteristics of diabetic and non-diabetic
subjects who were suffering from CAD are
presented in Table 1.

There were no significant differences in age
distribution and BMI between the diabetic and
non-diabetic patients, but diabetic patients had
significantly higher FBG, HbA;C and
cholesterol and more severe coronary
involvement than the non-diabetic subjects.
The genotype frequencies of the -420C/G
polymorphism of resistin gene in non-diabetic
and diabetic subjects demonstrated significant
differences (P=0.009) (Table 2). We also
observed CC genotype carriers had more than
twofold increased risk of T2DM as compared
with the GG carriers. The OR for diabetic
patients with CC genotype was 3.78
(95%CI=1.65-8.66) and the relative risk for
patients with CC genotype was 2.99 (95%
CI=1.34-6.68, P= 0.009). Due to the smaller
proportion of GG carriers, subjects with CG
and GG genotype were considered as a single
group.

Table 3 shows genotype distribution of
subgroups of CAD patients according to the
severity of coronary involvement. There was no
statistically significant association between
RETN -420C/G polymorphism and severity of
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CAD (P=0.3), and therefore, patients with one
or two vessel disease were considered as a
single group and defined as "mild or moderate"
condition. Patients with three vessel disease
were classified as "severe group"; then after
reanalysis, there was an explicit statistical
significant association between the RETN -
420C/G genotypes and CAD severity (P=0.04).

Within severe group, the frequency of
genotypes was CC: 72.2% vs. GG+CG: 27.8%
as compared to mild to moderate group which
were CC: 37.5% vs. GG+CG: 62.5%. The OR
and relative risk for CAD patients with CC
genotype were 4.33 (95%CI=1.02-18.38) and
2.25 (95%CI1=0.97-5.19, P=0.04), respectively.

Table 1- Clinical characteristics of diabetic and non-diabetic subjects suffering CAD

. Non-diabetic subjects Diabetic patients
Variables (n=66) (n=47)
Age(years) 58+8 58+9
BMI(kg/m?) 27.745 28.8+6.2
FBG(mg/dl)* 86.2+18.3 129453.8
Total cholesterol(mg/dl)* 171.2£71.5 218.4+£39.9
Triglyceride(mg/dl) 148+52 166194
hsCRP(mg/dl)* 2+1.1 2.4+1.8
HbAlc (%) 5.3+0.7 6.8+1.7
HDL-cholesterol(mg/dl) 47£12 43+8
Number of diseased* vessels

Single vessel, n (%) 33(50%) 3(6.1%)
Double vessel, n (%) 17(25%) 17(36.7%)
Triple vessel, n (%) 16(25%) 27(57.1%)

All variables are presented as mean+SD.
Difference was statistically significant (P<0.05)*

Table 2-Allele and genotype frequencies of RETN -420C/G polymorphism in control subjects and
type 2 diabetic patients

Control subjects Diabetic subjects

RETN -420C/G Relative risk(95%CI)

(n=66) (n=47)
CC* 16(24.2%) 23(48.9%) 2.99 (1.34-6.68)
CG* 41(62.1%) 16(34%) 0.31(0.14-0.68)
GG 9(13.6%) 8(17%) 1.29 (0.46-3.66)
C-allele 73(55%) 62(66%) 1.56 (0.9-2.7)

Percent of subjects is given in parentheses.
*Difference was statistically significant (P<0.05)

Table 3- Genotype distribution of subgroups of CAD patients, according to coronary involvement

severity
- Genotype, n (%)
CAD severity CC roel GG
SVD (n=15) 6(40%) 9(60%) 0(0%)
DVD (n=36) 12(33.3%) 15(41.7%) 9(25%)
TVD (n=62) 38(61.9%) 15(23.8%) 9(14.3%)

CAD, coronary artery disease; SVD, single-vessel disease ; DVD, double-vessel disease; TVD, triple-
vessel disease

Percent of subjects is given in parentheses.

Differences were not statistically significant (P>0.05)*

Discussion

It has recently been suggested that resistin as a
novel inflammatory adipokine plays a role in
the pathogenesis of atherosclerosis. Due to its

proinflammatory characteristics and the fact
that functional polymorphisms of promoter
region of RETN gene alter resistin secretion,
our study was designed to investigate RETN -
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420C/G polymorphism and presumptively to
help elucidating possible role of resistin in the
pathogenesis of atherosclerosis. To our
knowledge, this 1is the first study for
investigation the association between the RETN
-420C/G polymorphism and severity of CAD in
an Iranian population.

Perhaps the most interesting finding of our
study was that among CAD patients with type 2
diabetes, the frequency of CC genotype was
twofold greater compared to patients without
diabetes. This could potentially indicate a
correlation  between the aforementioned
genotype and diabetes; which, in turn,
contributes to coronary artery disease.

Our results are consistent with those reported
by Ukkola ef al. on a Finnish cohort of non-
diabetic and hypertensive subjects. Ukkola et
al. demonstrated that subjects with CC
genotype showed increased fasting blood
glucose, HbA;C and LDL as compared to
other genotypes. Besides, they showed that the
subjects with CC genotype had the most
severe insulin resistance and higher plasma
triglyceride levels (23). Moreover, Wang et al.
reported the CC genotype of SNP -420C/G
was associated with increased insulin
resistance in Caucasian population (24). The
results of these two investigation and our study
consistently indicates that the C allele in -
420C/G resistin gene is associated with an
increased risk for atherosclerosis and diabetes.
Nonetheless, various studies in China (25),
Japan (26, 27) and Quebec (28) showed different
results. The results of their studies indicated that
G allele was associated with higher blood
glucose levels, disturbed lipid profile and
increased susceptibility to type 2 diabetes,
findings which explicitly are in contradiction to
our results. Moreover, Tang et al. revealed that
patients with GG or CG genotypes had more
severe CAD involvement as compared with CC
carriers; although, this association was not
significant (29). On the other hand, the results of
a study conducted by Tsukahara et al. showed
that individuals with the CG and GG genotypes
had the highest prevalence of stroke within their
study subjects (30).

There are studies, however, which have
reported no significant association between

resistin gene polymorphism and the risk of
diabetes and coronary artery disease mentioned
earlier.

In the present study we also examined a
potential association between the RETN-
420C/G polymorphism and the severity of
coronary artery disease. We observed a
statistically significant difference between
various RETN-420C/G genotypes and CAD
severity after clustering patients with single or
double vessel disease as a single group.
Notwithstanding aforementioned controversies,
our results indicate that RETN-420C/G
polymorphism might be of some importance in
diabetes risk and CAD severity. Moreover, our
findings are in accordance with the existing
literature indicating that diabetic patients are at
a higher risk for more severe coronary artery
disease compared to non-diabetic subjects.

In conclusion, our results revealed that CC
genotype, was associated with an increased
risk of CAD and susceptibility to diabetes
compared with CG and GG genotypes.
However, as we discussed, there is a
significant inconsistency about the role of
genetic variants of RETN in the pathogenesis
of inflammatory-related phenotypes reported
by different studies conducted in different
populations. This inconsistency may be due to
several factors including the study design,
sample size, ethnicity differences, and age
distribution of subjects.

Although, our findings are consistent with the
well documented literature on the role of
diabetes as a major risk factor for CAD, the
precise role of CC genotype at -420 position of
RETN and its potential effects on the
pathogenesis of coronary artery disease
remains obscure. Therefore, we believe that
more study is warranted to investigate the role
of SNP -420C/G in evolving atherosclerosis,
and consequently myocardial infarction.
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