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INTRODUCTION

Adiponectin is a 244-amino-acid-long polypeptide,
which in humans is encoded by the ADIPOQ gene.!"
It modulates several metabolic processes, including
glucose regulation and fatty acid catabolism.™
Adiponectin is mainly synthesized and secreted by
adipose tissue.? However, some studies suggest that it is
also synthesized by cardiomyocytes, skeletal muscle and
osteoblasts.?”! The synthesis of adiponectin by adipocytes
is complex, and involves transcriptionally regulated
machinery as well as a number of post-transcriptional
mechanisms. Adiponectin expression is subject to
regulation by different factors comprising TNF-a,
interleukin-6 and possibly also by insulin.™

Adiponectin has several known vasculoprotective
effects. Previous studies have indicated that adiponectin
has anti-inflammatory, anti-atherogenic, and antidiabetic
properties.’l However, the significance of adiponectin as
a risk predictor of atherosclerosis is less certain. While
an inverse relationship between plasma adiponectin
levels and subclinical atherosclerosis, has been observed
in several studies,*® two recent studies have shown no

significant association between baseline adiponectin
levels and intima-media thickness (IMT) values.1
Furthermore, a meta-analysis including 1313 cases
and 2954 controls revealed that a higher adiponectin
concentration had no protective effect on coronary heart
disease.!"!l These findings have raised questions about the
role of adiponectin in the pathogenesis of atherosclerosis.

It has been proposed that adiponectin plasma levels
are highly heritable. This fact is tempting to the
search for the effect of genetic variations in the human
genome on variations in plasma adiponectin levels and
consequently atherosclerosis.'>'* The ADIPOQ gene is
located on chromosome 3q27 and contains three exons
and two introns spanning a 17-kb region.[")¥ A number
of polymorphisms in the ADIPOQ gene have been
analyzed demonstrating associations with the Metabolic
syndrome, type 2 diabetes and a more pronounced
atherogenic lipoprotein phenotype.!'

Most of the published studies have determined
the association of C.45T >G (rs2241766) and
the +276G >T (rs1501299) polymorphisms in the
ADIPOQ gene with risk factors of atherosclerosis.['136]
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For +45T/G variant, the study by Pischon et al. showed no
association with adiponectin level, however, there was
significant association between +276G/T variant, and the
adiponectin level.'”! A recent meta-analysis on the association
of adiponectin polymorphisms (+45T/G, +276G/T) with
coronary atherosclerosis in the Chinese Han population
suggested that +276G/T, but not +45T/G polymorphism
was associated with decreased risk of coronary artery
disease.'™ It has been shown that the 276G/T polymorphism
in intron 2 is associated with obesity, insulin resistance
and the type 2 diabetes as risk factors of atherosclerosis.!*’!
Moreover, several studies have reported the associations
between ADIPOQ 45T/G and 276G/T polymorphisms and
atherosclerosis, but the results are inconclusive.?!

So, in order to derive more precise estimates of the
associations, a meta-analysis and HuGE review were
performed to investigate the associations between ADIPOQ
276G/T polymorphisms and atherosclerosis.

MATERIALS AND METHODS

Search strategy

A search of the online databases (HUGE, PUPMED,
IST and EMBASE) without any time constraints was
performed using key words “adiponectin single-nucleotide
polymorphism (SNP) +276” “atherosclerosis” “Coronary
artery disease” limited to studies carried out in humans. We
also found references lists of identified published papers for
additional relevant studies. Inclusion criteria to be included
in meta-analysis were: Original article, case-control and
cohort studies, adult human population and coronary
atherosclerosis as the main event. No language restrictions
were imposed. After subsequent screening, 21 studies were
identified for recruitment in the light of the inclusion criteria.

Eligibility criteria

The 21 epidemiologic studies considered for inclusion in
this meta-analysis on the association between coronary
atherosclerosis and adiponectin SNP +276 gene.l%1#2%1 The
features were confirmed through review of medical records.
All subjects were selected randomly without sex restriction.
Studies were excluded if they did not provide data that
allowed calculation of standard errors for effect estimates
and if the estimates had not been reported. When there were
multiple publications from the same population, only data
from the most recent report were included. We excluded
three studies™™*?! because of the study population which
has not been done on adults and six studies!*?#3033% that
reported only correlation between risk factors of coronary
atherosclerosis and adiponectin SNP +276 gene and a study!*!
without crude data that had not been reported the standard
errors for the estimations and three other studies which was
not case-control or cohort schemes®?*! and finally a study™®”!
thathad investigated polymorphisms other than SNP+276. The
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seven epidemiologic studies considered for inclusion in this
meta-analysis were two case-control studies,**! four cohort
studies?¥*%*! and a study containing two parts, according
to both case-control and cohort designs™ on the association
between coronary atherosclerosis and adiponectin SNP +276
gene. Also the paper number™! includes two cohort studies
on the two random populations from Swiss and Germany.

Data extraction

For each publication included, we extracted data on first
author’s name, year of publication, country, study design,
numbers of cases and controls, age, sex, type of coronary
artery disease, risk estimates, and corresponding Cls.
Information on study design, participant characteristics,
measurement of fractures, adjustment for potential
confounders, and estimates of association was extracted
independently by two reviewers (M. M. and SH. H. J.).
Discrepancies were resolved through discussion.

Statistical analysis

An unadjusted odds ratio (OR) corresponding to a 95%
ClI of each study (case-control studies) was first calculated
in a 2 x 2 table. These studies provided primarily three
genotypes, and all possible comparisons of these genotype
groups were performed using allelic comparisons. We
pooled these data in order to compare the special genotype
groups. The Z-test was used to assess the significance of
the pooled OR, and a P < 0.05 was considered significant.
Summary OR estimates with their corresponding 95% Cls
were derived by the method of DerSimonian and Liard™"
using both fixed and random effect models. A heterogeneity
check was calculated based on Cochran’s Q statistic and the
inconsistency index (I?).# P> 0.10 and I? <25% denoted that
heterogeneity did not exist between the studies.[* If there
was no heterogeneity, the overall gene effect was evaluated
by fixed effects model, or else by the random-effects model.
Funnel plots and the Egger’s linear regression test were used
to provide diagnosis of potential publication bias (P <0.05)
indicated statistically significant publication bias.[*! All
statistical tests were performed using Comprehensive
Meta-Analysis Version 2, and all P values are two-tailed.

RESULTS

Study characteristics

Seven independent papers containing nine studies met
the predefined inclusion criteria. The seven epidemiologic
studies considered for inclusion in this meta-analysis were
two case-control studies,?**! four cohort studies?>?*+38 and
a study containing two parts, according to both case-control
and cohort designst”! on the association between coronary
atherosclerosis and adiponectin SNP +276 gene. Also the
paper number? includes two cohort studies on the two
random populations from two independent populations.
Four studies were conducted in the Europe,?*%% two
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in Asia,?**®! and one in Africa.? The characteristics of all
studies included in meta-analysis are presented in Table 1.
In the meta-analysis of coronary atherosclerosis and
ADIPOQ 276T/G, we included both the three case-control
studies?*%%! and the five cohort studies (22, 27, 35,
38, 39 [part 1] and 39 [part 2]). These nine studies comprised
5698 participants and 1251 incident cases of coronary and
708 cases of carotid atherosclerosis.

Main results, subgroup analyses

Nine case-control and cohort studies which investigated
the association the ADIPOQ 276T/G polymorphism and
susceptibility to coronary atherosclerosis were included
in this research [Table 1]. Individual study results and
overall summary results for the nine studies are presented
in Figures 1 and 2. There was no evidence that the TT

and TG alleles were associated with susceptibility to
coronary artery disease. Fo TT versus GG, and TG
versus GG the overall pooled OR was 0.925 (95% CI:
0.728-1.178) and 0.921 (95% CI: 0.804-1.054), respectively
using the fixed-effects model. No evidence was found for
between-study heterogeneity. The results of heterogeneity
test were (I>=43.78%, P =0.076) and (I*=47.78%, P = 0.060)
for TT versus GG, and TG versus GG, respectively.

TTversus GG overall pooled ORs for Asianand European were
0.944 (95% CI: 0.634-1.405) and 1.095 (95% CI: 0.910-1.318),
respectively and for TG versus GG were 0.732 (95% CI:
0.590-0.909) and 1.027 (95% CI: 0.733-1.438), respectively.
The Begg’s funnel plots were symmetrical by visual
inspection [Figures 3 and 4], and neither the Begg’s test nor
the Egger’s test suggested publication bias. The P values for

Table 1: Characteristics of different studies included in a meta-analysis of the association between SNP+276 of

adiponectin gene and coronary art disease

Source Year Gender Age Region Case Control

GG TG T GG TG T
Katakami et al.l? 2011 M/F 54.9+7.9 Japan 129 71 13 1230 976 218
Boumaiza et al. 2011 M/F 60.6£10.6 Tunisia 105 84 23 45 41 18
Rodriguez et al.”! 2010 M/F 45-56 Spain 69 44 6 287 224 44
Kim et al.l"s 2008 M/F 61.9+9.3 Korea 197 166 34 154 131 26
Hoefle et al.l"! 2007 M 61+10 Austria 22 108 120 10 49 93
Filippi et al.™ (1) 2005 M/F 59.1+9.4 Italy 152 145 28 155 96 19
Filippi et al.l™ (2) M/F 61.7£10.4 135 96 24 11 71 14
Lacqueman et al.?% (3) 2003 M/F 57.7+12 Switzerland 76 27 4 145 34 2
Lacqueman et al.l?! (4) M/F 54+7.8 33 21 1 104 23 7

(1)=Acase-control study on 325 cases and 270 controls based on Italian population; (2)= A cohort study on 451 Italian subjects; (3)= Cohorts of 189 French subjects, (4)= Cohort
of 288 Swissair subjects; SNP=Single-nucleotide polymorphism; GG=Guanine Guanine; TG=Thymine Guanine; TT=Thymine Thymine

Adiponectin 276 T/G TT:GG

Study name

Statistics for each study

Odds Lower Upper
ratio limit

limit Z-Value p-Value

kim et al ., 2008 1.450 0.844 2.491 1.345
katakami et al., 2012 0.568 0315 1.023 -1.885
Lacquemant et al., 2004 (1) 0262 0.047 1.463 1.526
Lacquemant et al., 2004 (2) 842 0355 1.996 6.390
Filippi et al., 2005 (1) 1.500 0.804 2.800 1.274

Filippi et al., 2005 (2) -
HouR ot ol 2007 1.420 0.689 ;.845 0.930
B al il 0.928 0393 2.191 -0.171
, L 0.547 0269 1.112 -1.666
Rodrigues et al., 2010 0.570 0231 1.405 -1.221
0.925 0.727 1.178 -0.630

Weight

(Fixed)
0.179 _L_— HEH- 13.11
0.059 11.10
0.127 1.30
0.696 = 5.15
0.203 8 9.87
0.352 —— 7.64
0.865 = 5.21
0.096 - 7.63
0.222 F 4.72
0.529 g

Qdds ratio and 95% CI
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Figure 1: Individual and pooled ORs and 95% CI for SNP + 276 (TT vs.GG) for all studies
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Adiponectin 276 T/G TG:GG

Study name Statistics for each study QOdds ratio and 95% CI
Odds Lower Upper Weight
ratio limit limit Z-Value p-Value (Fixed)
kim et al ., 2008 0.780 0.571 1.065 1.562- 0.118 39.53
katakami et al., 2012 0.690 0.511 0.933 2.415- 0.016 -l 42.34
Lacquemant et al., 2004 (1) 0.397 0.068 2.331 1.023- 0.306 1.23
Lacquemant et al,, 2004 (2) 1,036 0.620 1.731 0.135 0.893 14.59
Filippi etal., 2005 (1) 1.540 1.092 2.171 2463 0.014 - 32.54
Filippi etal., 2005 (2) 1.112 0.748 1.654 0.524 0.600 24.39
Sgeﬂ,ifjf;’j"o;o] : 0.925 0572 1496 0318- 0.751 16.62
umaiz o o 408,
Rodrigues et al_, 2010 0.878 0.526 1.465 0.498- 0.618 14.66
0.817 0.540 1.235 0.958- 0.338 2247
0.921 0.804 1.054 1.195- 0.232

0.1 02 05 1 2 5 10

Case group Control group

Figure 2: Individual and pooled ORs and 95% CI for SNP + 276 (TG vs.GG) for all studies
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Figure 3: Begg’'s funnel plot analysis for the comparison of the TT versus
GG alleles of SNP + 276. P value of Begg's test was 0.14 (continuity corrected)

Egger’s test were 0.16 (95% CI: -6.16-1.29) for TT allele and
0.86 (95% CI: -3.97-3.32) for TG allele.

Sensitivity analysis

A sensitivity analysis was done by omitting one study at
a time and computing the pooled ORs for the remaining
studies. This analysis showed that none of the individual
studies influenced the pooled ORs, which ranged from
0.85 (95% CI: 0.76-0.96) to 0.97 (95% CI: 0.88-1.06) for
SNP +276. The sensitivity analysis specified that the results
of the meta-analysis were consistent and stable.

DISCUSSION

To the best of our knowledge, this is the first meta-analysis
which assessed the associations between +276G/T

Figure 4: Begg’s funnel plot analysis for the comparison of the TG versus
GG alleles of SNP + 276. P value of Begg’s test was 0.75 (continuity corrected)

polymorphism in the adiponectin gene and atherosclerosis.
The results indicated that there was no significant association
between 276G/T polymorphism and atherosclerosis.

The association between adiponectin and atherosclerosis is
a still a matter of debate. Adiponectin has been indicated to
play an important role in protecting against atherosclerosis
through its anti-inflammatory effects!* and control of glucose,
lipid and energy metabolism.™! Adiponectin decreases
plasma TG and improves glucose metabolism by increasing
insulin sensitivity Although an inverse relationship between
plasma adiponectin levels and intima-media thickness, a
marker for subclinical atherosclerosis, has been reported
frequently™ previous meta-analysis revealed that a higher
adiponectin concentration had only a minor protective effect
on coronary atherosclerosis.!!
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On the other hand, the relationship between ADIPOQ gene
variants and cardiovascular risk has not yet been widely
studied, and available data are inconsistent.* Most of
the published studies have determined the association
of + 276G >T or rs1501299 polymorphisms in the ADIPOQ
gene with higher adiponectin levels, and lower odds of
cardiovascular disease (CVD). However, these studies
have demonstrated a positive but small contribution to
the variation of plasma adiponectin levels in homozygous
mutation carriers.!"”!

In agreement to our results a recent meta-analysis showed
no significant association of 276G/T polymorphism with
atherosclerosis susceptibility."!

In Qi et al. meta-analysis including 827 CVD cases and 1,887
CVD-free control there was only week association between
rs1501299 and CVD risk among diabetic patients.*”! There
are two other meta-analysis for 151501299 and CVD, which
also reported the protective effect of rs1501299T allele in
type 2 diabetes population. 5+

In conclusion, by combining the results of the current,
relevant studies, our review suggests that the + 276G >T or
151501299 polymorphism of ADIPOQ gene is not associated
with the risk of atherosclerosis. The potential limitations
of our study could be that the eligible studies in our
research were mainly from Asia and Europe, and data of
other populations, like African, was limited. Furthermore,
the results might be distorted by potential weakness and
biases of genetic association studies, such as genotyping
error, phenotype misclassification, population stratification,
gene-gene or gene-environment interactive effect, and
selective reporting biases.

Further studies, especially studies conducted among other
ethnicities and with larger sample sizes will provide a
more comprehensive conclusion that could have significant
clinical implications.

REFERENCES

1. Takahashi M, Arita Y, Yamagata K, Matsukawa Y, Okutomi K,
Horie M, et al. Genomic structure and mutations in adipose-specific
gene, adiponectin. Int ] Obes Relat Metab Disord 2000;24:861-8.

2. Swarbrick MM, Havel PJ. Physiological, pharmacological, and
nutritional regulation of circulating adiponectin concentrations
in humans. Metab Syndr Relat Disord 2008;6:87-102.

3. Lisowska A, Tycinska A, Knapp M, Sawicki R, Lisowski P,
Musiat W], et al. Adiponectin: An independent marker of coronary
artery disease occurrence rather than a degree of its advancement
in comparison to the IMT values in peripheral arteries. Clin Chim
Acta 2012;413:749-52.

4. Kadowaki T, Yamauchi T, Waki H, Iwabu M, Okada-Iwabu M,
Nakamura M. Adiponectin, adiponectin receptors, and epigenetic
regulation of adipogenesis. Cold Spring Harb Symp Quant Biol
2011;76:257-65.

615

5.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Journal of Research in Medical Sciences

Dullaart RP, de Vries R, van Tol A, Sluiter WJ]. Lower plasma
adiponectin is a marker of increased intima-media thickness
associated with type 2 diabetes mellitus and with male gender.
Eur ] Endocrinol 2007;156:387-94.

Kumada M, Kihara S, Sumitsuji S, Kawamoto T, Matsumoto S,
Ouchi N, et al. Association of hypoadiponectinemia with coronary
artery disease in men. Arterioscler Thromb Vasc Biol 2003;23:85-9.
Hashimoto N, Kanda J, Nakamura T, Horie A, Kurosawa H,
Hashimoto T, et al. Association of hypoadiponectinemia in men
with early onset of coronary heart disease and multiple coronary
artery stenoses. Metabolism 2006;55:1653-7.

Spranger ], Kroke A, Mohlig M, Bergmann MM, Ristow M,
Boeing H, et al. Adiponectin and protection against type 2 diabetes
mellitus. Lancet 2003;361:226-8.

Lisowska A, Tycinska A, Knapp M, Sawicki R, Lisowski P,
Musial W], et al. Adiponectin: An independent marker of coronary
artery disease occurrence rather than a degree of its advancement
in comparison to the IMT values in peripheral arteries. Clin Chim
Acta 2012;413:749-52.

Heid IM, Henneman P, Hicks A, Coassin S, Winkler T,
Aulchenko YS, et al. Clear detection of ADIPOQ locus as the major
gene for plasma adiponectin: Results of genome-wide association
analyses including 4659 European individuals. Atherosclerosis
2010;208:412-20.

Sattar N, Wannamethee G, Sarwar N, Tchernova ], Cherry L,
Wallace AM, et al. Adiponectin and coronary heart disease:
Aprospective study and meta-analysis. Circulation 2006;114:623-9.
Comuzzie AG, Funahashi T, Sonnenberg G, Martin L], Jacob H]J,
Black AE, et al. The genetic basis of plasma variation in adiponectin,
a global endophenotype for obesity and the metabolic syndrome.
J Clin Endocrinol Metab 2001;86:4321-5.

Gable DR, Hurel SJ, Humphries SE. Adiponectin and its gene
variants as risk factors for insulin resistance, the metabolic syndrome
and cardiovascular disease. Atherosclerosis 2006;188:231-44.
Ling H, Waterworth DM, Stirnadel HA, Pollin TI, Barter PJ,
Kesédniemi YA, et al. Genome-wide linkage and association analyses
to identify genes influencing adiponectin levels: The GEMS Study.
Obesity (Silver Spring) 2009;17:737-44.

Yang WS, Chuang LM. Human genetics of adiponectin in the
metabolic syndrome. ] Mol Med (Berl) 2006;84:112-21.

Pischon T, Pai JK, Manson JE, Hu FB, Rexrode KM, Hunter D,
et al. Single nucleotide polymorphisms at the adiponectin
locus and risk of coronary heart disease in men and women.
Obesity (Silver Spring) 2007;15:2051-60.

Szmitko PE, Teoh H, Stewart D], Verma S. Adiponectin and
cardiovascular disease: State of the art? Am ] Physiol Heart Circ
Physiol 2007;292:H1655-63.

Zhang BC, Li WM, Xu YW. A meta-analysis of the association of
adiponectin gene polymorphisms with coronary heart disease in
Chinese Han population. Clin Endocrinol (Oxf) 2012;76:358-64.
Gong M, Long J, Liu Q, Deng HC. Association of the ADIPOQ
1517360539 and 15266729 polymorphisms with type 2 diabetes:
A meta-analysis. Mol Cell Endocrinol 2010;325:78-83.
Dallinga-Thie GM, Dullaart RP. Do genome-wide association
scans provide additional information on the variation of plasma
adiponectin concentrations? Atherosclerosis 2010;208:328-9.
Pyrzak B, Ruminska M, Czerwonogrodzka-Senczyna A, Majcher A,
Wisniewska A, Brzewski M, et al. Association of adiponectin
gene G276T polymorphism with atherogenic indicators in obese
children. Adv Exp Med Biol 2013;756:247-54.

Katakami N, Kaneto H, Matsuoka TA, Takahara M, Maeda N,
Shimizu I, et al. Adiponectin G276T gene polymorphism is
associated with cardiovascular disease in Japanese patients with
type 2 diabetes. Atherosclerosis 2012;220:437-42.

[ July 2013 |



23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

| July 2013 |

Mansourian and Javanmard: Adiponectin gene polymorphisms and atherosclerosis

Riestra P, Garcia-Anguita A, Lasuncion MA, Mangas A, de Oya M,
Garcés C. Influence of the interaction between the adiponectin
G276T polymorphism and body mass index on lipid levels in
healthy children. Mol Biol Rep 2012;39:4831-5.

Boumaiza I, Omezzine A, Rejeb ], Rebhi L, Ben Rejeb N, Nabli N,
et al. Single-nucleotide polymorphisms at the adiponectin locus
and risk of coronary artery disease in Tunisian coronaries.
J Cardiovasc Med (Hagerstown) 2011;12:619-24.

Bevan S, Meidtner K, Lorenz M, Sitzer M, Grant PJ, Markus HS.
Adiponectin level as a consequence of genetic variation, but not
leptin level or leptin: Adiponectin ratio, is a risk factor for carotid
intima-media thickness. Stroke 2011;42:1510-4.

Avery PJ, Patel SK, Ibrahim IM, Walker M, Keavney BD. Common
variation in the adiponectin gene has an effect on systolic blood
pressure. ]| Hum Hypertens 2011;25:719-24.
Rodriguez-Rodriguez L, Garcia-Bermutdez M, Gonzalez-Juanatey C,
Vazquez-Rodriguez TR, Miranda-Filloy JA, Fernandez-Gutierrez B,
et al. Lack of association between ADIPOQ rs266729 and ADIPOQ
rs1501299 polymorphisms and cardiovascular disease in
rheumatoid arthritis patients. Tissue Antigens 2011;77:74-8.

De Caterina R, Talmud PJ, Merlini PA, Foco L, Pastorino R,
Altshuler D, et al. Strong association of the APOA5-1131T>C
gene variant and early-onset acute myocardial infarction.
Atherosclerosis 2011;214:397-403.

Wassel CL, Pankow JS, Rasmussen-Torvik LJ, Li N,
Taylor KD, Guo X, et al. Associations of SNPs in ADIPOQ and
subclinical cardiovascular disease in the multi-ethnic study of
atherosclerosis (MESA). Obesity (Silver Spring) 2011;19:840-7.
Leu HB, Chung CM, Chuang SY, Bai CH, Chen JR, Chen JW,
et al. Genetic variants of connexin37 are associated with carotid
intima-medial thickness and future onset of ischemic stroke.
Atherosclerosis 2011;214:101-6.

Persson ], Lindberg K, Gustafsson TF, Eriksson P, Paulsson-Berne G,
Lundman P. Low plasma adiponectin concentration is associated
with myocardial infarction in young individuals. ] Intern Med
2010;268:194-205.

McGeachie M, Ramoni RL, Mychaleckyj JC, Furie KL, Dreyfuss JM,
Liu Y, et al. Integrative predictive model of coronary artery
calcification in atherosclerosis. Circulation 2009;120:2448-54.
Pérez-Martinez P, Lopez-Miranda ], Cruz-Teno C, Delgado-Lista J,
Jiménez-Gémez Y, Fernandez JM, et al. Adiponectin gene variants
are associated with insulin sensitivity in response to dietary fat
consumption in caucasian men. ] nutr 2008 138:1609-14.

Kim SH, Kang ES, Hur KY, Lee HJ, Han SJ, Kwak JY, et al.
Adiponectin gene polymorphism 45T>G is associated with
carotid artery plaques in patients with type 2 diabetes mellitus.
Metabolism 2008;57:274-9.

Hoefle G, Muendlein A, Saely CH, Risch L, Rein P, Koch L,
et al. The -11377 C>G promoter variant of the adiponectin gene,
prevalence of coronary atherosclerosis, and incidence of vascular
events in men. Thromb Haemost 2007;97:451-7.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

Katsuda Y, Asano A, Murase Y, Chujo D, Yagi K, Kobayashi ],
et al. Association of genetic variation of the adiponectin gene with
body fat distribution and carotid atherosclerosis in Japanese obese
subjects. ] Atheroscler Thromb 2007;14:19-26.

Filippi E, Sentinelli F, Romeo S, Arca M, Berni A, Tiberti C, et al.
The adiponectin gene SNP+276G>T associates with early-onset
coronary artery disease and with lower levels of adiponectin in
younger coronary artery disease patients (age<or=50 years). ] Mol
Med (Berl) 2005;83:711-9.

Lacquemant C, Froguel P, Lobbens S, I1zzo P, Dina C, Ruiz J.
The adiponectin gene SNP+45 is associated with coronary artery
disease in Type 2 (non-insulin-dependent) diabetes mellitus.
Diabet Med 2004;21:776-81.

Kondo H, Shimomura I, Matsukawa Y, Kumada M, Takahashi M,
Matsuda M, et al. Association of adiponectin mutation with type 2
diabetes: A candidate gene for the insulin resistance syndrome.
Diabetes 2002;51:2325-8.

DerSimonian R, Laird N. Meta-analysis in clinical trials. Control
Clin Trials 1986;7:177-88.

Petiti DB. Statistical tests of homogeneity. Meta-analysis, decision
analysis, and cost-effectiveness analysis. Oxford: OxfordUniversity
Press; 1994. p. 110

Higgins JP, Thompson SG, Deeks JJ, Altman DG. Measuring
inconsistency in meta-analyses. BMJ 2003;327:557-60.

Egger M, Davey Smith G, Schneider M, Minder C. Bias in
meta-analysis detected by a simple, graphical test. BM]
1997,315:629-34.

Ouchi N, Kihara S, Arita Y, Okamoto Y, Maeda K, Kuriyama H,
et al. Adiponectin, an adipocyte-derived plasma protein, inhibits
endothelial NF-kappaB signaling through a cAMP-dependent
pathway. Circulation 2000;102:1296-301.

Kawano J, Arora R. The role of adiponectin in obesity, diabetes,
and cardiovascular disease. ] Cardiometab Syndr 2009;4:44-9.
Yang Y, Zhang F, Ding R, Wang Y, Lei H, Hu D. Association
of ADIPOQ gene polymorphisms and coronary artery disease
risk: A meta-analysis based on 12 465 subjects. Thromb Res
2012;130:58-64.

Qi L, Doria A, Manson JE, Meigs B, Hunter D, Mantzoros CS,
et al. Adiponectin genetic variability, plasma adiponectin, and
cardiovascular risk in patients with type 2 diabetes. Diabetes
2006;55:1512-6.

Zhang H, Mo X, Hao Y, Gu D. Association between polymorphisms
in the adiponectin gene and cardiovascular disease: A meta-analysis.
BMC Med Genet 2012;13:40.

Sun K, LiY, Wei C, Tong Y, Zheng H, Guo Y. Recessive protective
effect of ADIPOQ 151501299 on cardiovascular diseases with type 2
diabetes: A meta-analysis. Mol Cell Endocrinol 2012;349:162-9.

Source of Support: This work was supported by Isfahan University of Isfahan
Medical Sciences, Conflict of Interest: None declared.

Journal of Research in Medical Sciences

616



