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Abstract

Background/Aims: The C1431T polymorphism of peroxi-
some proliferator activated receptor-y (PPAR-y) gene is re-
lated to diabetes and metabolic-syndrome. However, stud-
ies have been inconclusive about its association with coro-
nary artery disease (CAD) and there have been no studies
analyzing the association of this polymorphism with fasted-
serum-lipid levels in Iranian-individuals with CAD. We inves-
tigated the association of PPAR-y C1431T-polymorphism
with CAD and dyslipidaemia in 787 individuals. Methods:

Anthropometric-parameters and biochemical-measure-
ments were evaluated, followed by genotyping. The associa-
tion of the genetic-polymorphisms with CAD and lipid-pro-
file was determined by univariate/multivariate-analyses.
Results: Patients with CT or CT+TT genotype were at an in-
creased-risk of CAD relative to CC-carriers (adjusted odds ra-
tio:2.03;95% confidence interval, 1.01-4.09; p = 0.046). How-
ever, in the larger population, CT genotype was present at a
higher frequency in the group with a positive angiogram.
Furthermore, CT+TT genotypes were associated with an al-
tered fasted-lipid-profile in the initial population sample of
patients with a positive angiogram, compared to the group

M.O., M.N., A.A. and S.R.M. contributed equally to this work.

© 2015 S. Karger AG, Basel
0250-6807/15/0000-0000$39.50/0

KARGER 125

E-Mail karger@karger.com
www.karger.com/anm

Majid Ghayour Mobarhan, MD, PhD

Department of New Science and Technology and

Biochemistry of Nutrition Research Center, Faculty of Medicine
Mashhad University of Medical Science, Mashhad (Iran)
E-Mail ghayourm @ mums.ac.ir



with a negative-angiogram. The angiogram-positive pa-
tients carrying the T allele had a significantly higher triglyc-
eride, serum C-reactive protein and fasting-blood-glucose.
Conclusion: We have found the PPAR-y C1431T polymor-
phism was significantly associated with fasted serum lipid
profile in individuals with angiographically defined CAD.
Since accumulating data support the role of PPAR-y poly-
morphisms in CAD, further studies are required to investi-
gate the association of this polymorphism with coronary ar-
tery disease. ©2015 S. Karger AG, Basel

Introduction

Peroxisome proliferator activated receptor (PPAR) is
a family of ligand-activated transcription factors of the
nuclear hormone receptor superfamily that comprise
three subtypes: PPAR-a, PPAR-y and PPAR-f [1, 2]. It
has been shown that PPARYy plays a key role in control-
ling lipid and glucose metabolism, and is known to be
associated with metabolic diseases such as hyperlipid-
emia, diabetes mellitus and coronary artery disease
(CAD) [3-12].

A common variant of the PPAR-y gene is the C161T
polymorphism (also known as C1431T) that is character-
ized by C to T substitution at position 161 in exon6 [13].
The PPAR-y C161T is associated with an unfavorable
lipid profile with an increased risk of CAD in diabetes
mellitus, obesity and metabolic syndrome [3, 13-20].
Wang et al. showed that the PPAR-y C161T polymor-
phism was associated with a reduced risk of CAD [16],
but several subsequent reports have been inconsistent
[21, 22]. Furthermore, no studies have reported the asso-
ciation of the C1431T polymorphism with CAD risk in
the Iranian population, as a country with high preva-
lence of CAD. The present study was designed to evaluate
the potential implication of PPAR-y C1431T polymor-
phism in 787 subjects with and without coronary artery
disease.

Materials and Methods

Study Population

In the current cross-sectional study, 2 categories of patient
population were recruited from 2 different hospitals of Mash-
had University of Medical Science, Mashhad, Iran. CAD pa-
tients, who underwent coronary angiography, were divided into
two groups: those with <50% stenosis and those with >50% ste-
nosis. The presence of CAD was established by angiographic
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evidence of stenosis in epicardial coronary artery of >50% di-
ameter. Patients with renal, heart or acute infectious diseases,
pregnant patients and also history of past angiography were ex-
cluded. The study was approved by the local Hospital Ethic
Committees.

Biochemical Analysis

Anthropometric parameters such as height, weight, body mass
index (BMI), waist circumference (WC), systolic blood pressure
(SBP) and diastolic blood pressure (DBP), total cholesterol (TC),
high-density lipoprotein cholesterol (HDL-C), low-density lipo-
protein cholesterol (LDL-C), triglycerides (TG), fasting blood glu-
cose (FBG) and serum C-reactive protein (CRP) were measured in
all the subjects using standard procedures as described previously
[23].

Genotyping

Genomic DNA was extracted from blood samples using the
QIAamp® DNA Mini-Kit according to the manufacturer’s proto-
col (Biogene, Mashhad, Iran). Genotype analysis of rs3856806
polymorphism was performed, using the following primers:
forward primer: CTGTTTGCCAAGCTGCTCC, reverse primer:
GAGCGGGTGAAGACTCATGTC, Probe #1 (Fam labelled):
ATTGTCACGGAACACGT-GCAGCTACT, Probe #2 (Tet la-
belled): ATTGTCACGGAACATGT-GCAGCTACT. The Rotor-
Gene 6000-Corbett or ABI-StepOne instruments (Applied Biosys-
tems) equipped with the SDS version 2.0 software was employed
to evaluate the allelic content of the samples.

Statistical Analysis

Data were analyzed using SPSS 20 software (SPSS Inc., IIL,
USA). The normality of distribution was determined using the
Kolmogorov-Smirnov test. Descriptive statistics including mean,
frequency, and standard deviation (SD) were determined for all
variables and was expressed as mean + SD for normally distributed
variables (or as the median and IQR for not normally distributed
variables). For normally distributed variables, the t-student test
was used to compare the clinical characteristics and baseline de-
mographics between the groups. A Bonferonni correction was ap-
plied for multiple comparisons. The Mann-Whitney U test was
used for continuous variables if they were not normally distribut-
ed. Chi-square or Fisher exact tests were used for categorical vari-
ables. Odds ratios (ORs) with 95% confidence interval (CI), ad-
justed for age, gender and genotype, were calculated by comparing
each phenotype to wild type through binomial logistic regression
analysis. All the analyses were two-sided and statistical signifi-
cance was set at p < 0.05.

Results

Characteristics of the Populations

These analyses illustrated that patients with angio-
graphic evidence of stenosis in epicardial coronary artery
of >50% diameter (Angio+) had a significantly higher
BMI, WC, weight, FBG, hsCRP, TG, SBP and DBP (p <
0.05). The differences between angiogram negative and
positive groups in both groups were detected for gender,
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age, serum hsCRP, HDL, TC and FBG (table 1). Similar
results for FBG, hsCRP, TG, SBP and DBP were identified
in the larger population (comprising the initial and ex-
panded sample) between control and angiogram positive
groups (table 1).

PPAR-y C1431T Polymorphism and CAD

To investigate whether there was any relationship
between CAD and PPAR-y polymorphism, we per-
formed genotyping using genomic DNA extracted from
peripheral blood samples. The distribution of geno-
types was in accordance with the Hardy-Weinberg
equilibrium, as calculated with the SNP analyzer soft-
ware. The wild-type PPAR-y C1431T genotype (CC)
had a frequency of 74%, whereas the CT and TT geno-
types were found in 21.4 and 4.6% of the patients (An-
gio-positive), respectively. Moreover, the frequencies of
the CC, CT, and TT genotypes in the angiogram nega-
tive group were 86.7, 11.7 and 1.6%, respectively. More-
over, individuals with PPAR-y CT genotype or CT+TT
genotypes were overrepresented in the angiogram pos-
itive group, with an OR of 2.13 (95% CI: 1.1-4.2; p =
0.03) or 2.28 (95% CI: 1.2-4.3; p = 0.012), respectively
(table 2). Additionally, further adjustment for age, gen-
der and smoking habit did not change the magnitude
of the association. Similar results were observed when
all the CAD patients with angiographic evidence of
more and less than 50% stenosis in epicardial coronary
artery were combined. Subjects with CT genotype or
CT+TT genotypes had an OR of 1.91 (1.09-3.63) or 1.90
(1.03-3.47), respectively (p < 0.05; see online suppl. ta-
ble 1; for all online suppl. material, see www.karger.
com/doi/10.1159/000381358).

We have also investigated the association of this poly-
morphism in a larger population. This analysis showed
the genotype frequencies of 29.9, 67.6 and 2.5% for CC,
CT, and TT genotypes for patients samples, respectively,
while these frequencies in control group were 31.3, 66.1
and 2.6% for CC, CT, and TT genotypes, respectively.
However, analysis of the association of the polymor-
phisms with CAD using logistic regression model in the
larger population suggested the lack of its relationship
with CAD (data not shown).

We then explored the association of the genotypes of
the first population with lipid profile. This data showed
that CG+GG genotypes were significantly associated with
increased levels of TG, FBG and hsCRP in subjects with
Angio+, compared to the control group (fig. 1a—c). How-
ever, this analysis did not remain statistically significant
in larger population.

PPAR-y Polymorphism and Lipids in
CAD
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Fig. 1. Association of PPAR-y C1431T polymorphism with serum  CAD patients (angiographic evidence of stenosis in epicardial cor-
TG, FBG and hsCRP in subjects with angiographically defined onary artery of >50% diameter (Angio+)) with C1431T-CG+GG
CAD. Association of (a) TG, (b) FBG and (c) hsCRP levels with ~ genotypes versus control group.

Table 2. Association of C1431T and coronary artery disease in first cohort

Angio- Angio+ Odds ratio (95% CI) p value QOdds ratio (95% CI)* p value*
1s3856806 128 131
cC 111 (86.7) 97 (74) Ref cat
CT 15 (11.7) 28 (21.4) 2.13 (1.07-4.23) 0.030 2.09 (0.99-4.41) 0.052
TT 2(1.6) 6 (4.6) 3.43 (0.67-17.40) 0.136 1.74 (0.32-9.31) 0.514
CT+TT 17 (13.3) 34 (26) 2.28 (1.20-4.35) 0.012 2.03 (1.01-4.09) 0.046
HWE 0.249 0.138
C 237 (93) 222 (85) Ref cat
T 19 (7) 40 (15) 2.24 (1.26-3.99) 0.006

Ref cat = Reference category; CI = confidence interval; HWE = Hardy-Weinberg equilibrium. Logistic regression analysis was used
to calculate association of polymorphisms and CAD. * After correction for age, sex, HDL, FBG and TC.

Discussion

Coronary artery disease (CAD) is one of the major
health problems [25, 26], which is characterized by the
presence of atherosclerotic plaques in epicardial coronary
arteries, that progressively narrow the coronary artery lu-
men and impair blood flow. Defects in insulin signaling
could lead to insulin resistance that is associated with
obesity, type 2 diabetes mellitus and CAD. It has been
shown that peroxisome proliferator activated receptor-
gamma (PPAR-y) promotes insulin-stimulated tyrosine
phosphorylation of tyrosyl phosphorylation of insulin re-
ceptor substrate 1/2 and PI3K activity associated with in-
sulin receptor substrate proteins [27].

There is a growing body of evidence showing an asso-
ciation between the PPAR-y polymorphism with CAD
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[15, 28, 29]. Our recent study found associations be-
tween this polymorphism and their haplotypes with sus-
ceptibility to metabolic syndrome as an increased risk fac-
tor of CAD [17, 30]. Similarly, Liu and colleagues recent-
ly showed that C161T polymorphisms were associated
with some important risk factors for cardiovascular dis-
ease in hemodialysis patients in the Han Chinese popula-
tion [31]. In contrast with these observations, a recent
meta-analysis showed that PPAR-y C161->T substitu-
tion was associated with a reduced CAD risk in Chinese
population but not among Caucasians [32]. Zhou et al.
showed that this polymorphism was associated with de-
creased risk of CAD in Chinese Han population [15]. On
the other hand, several other studies have reported incon-
sistent data [5, 14, 28, 29]. In particular, Vats and col-
leagues showed the lack of association between the allelic
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and genotypic frequencies of cases and controls [14]. This
lack of a relationship might be explained at least in part
by variations in the life style, diet, small sample size, ethi-
cal background and/or medication. Therefore, in the
present study we investigated the relationship between
C1431T polymorphism of PPAR-y gene and CAD in an
Iranian population.

To the best of our knowledge, this is the first study
evaluating the role of PPAR-y polymorphism and its re-
lationship with lipid profile in Iranian patients with CAD,
a group that has a high prevalence of CAD. We observed
that patients with CT+TT genotypes were at an increased
susceptibility to CAD with OR of 2.28 (95% CI: 1.2-4.3;
p = 0.012) in our initial population sample. However, we
found that this relationship did not remain significant for
the larger population sample. This is consistent with, a
recent meta-analysis demonstrated the lack of association
of PPAR-y C1431T polymorphism with CHD suscepti-
bility [33]. Of note, a recent report by Grugni and col-
leagues showed that the Iranian population is highly di-
verse, as measured through Y chromosome haplogroup
analysis [34]. This diversity might also to be present in
autosomal chromosomes which would impact the disease
association studies in the Iranian population.

We observed that CAD patients of the original cohort
with CT+TT genotypes had a significantly higher level of
TG, FBG and hsCRP, compared to the control group. In
agreement with these observations, several recent studies
have shown the effects of the C161T polymorphism on
lipid profile and apolipoprotein ratios [19, 20, 29, 35]. Ad-
ditionally, several other studies showed the associations
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