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Abstract
Metabolic syndrome (MetS) is a risk factor for type 2 diabetes mellitus and cardiovascular 
disease. Obesity is a component of the metabolic syndrome. Several genetic variants are 
reported to be associated with obesity and hypo adiponectinemia, including ars1800796 
polymorphism of the interleukin-6 (IL-6) gene. Since obesity is associated with inflamma-
tory factors, the aim of this study was to investigate the association between this polymor-
phism and MetS and its related features. Obese patients with body mass index (BMI) ≥ 30 
(n = 182) were recruited into this study and divided into two groups; 110 patients with 
MetS, based on the International Diabetes Federation (IDF) criteria, and 72 subjects 
without MetS. The anthropometric and biochemical data for the groups were compared. 
Genotyping was carried out using RT-PCR. The association of the genetic polymorphism 
with MetS and its components were assessed using univariate and multivariate analyzes. 
There was an association between the presence of the rs1800796polymorphism of the 
IL-6 gene, with BMI (P = 0.031), high-density lipoprotein (HDL) (P = 0.010) and low-
density lipoprotein (LDL) (P = 0.037), while this genetic variant did not show any sig-
nificant association with the presence of MetS as defined by the IDF. We demonstrate an 
association between the rs1800796 genetic variant of the IL-6 gene with components of 
MetS including BMI, and HDL-cholesterol, but not the MetS itself. Therefore, supporting 
further studies are warranted to investigate this point in a larger population.
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Introduction

One of the critical conditions that have recently attracted the attention of healthcare 
organizations is metabolic syndrome. Metabolic syndrome (MetS) is defined by clus-
tering of abnormal metabolic features that include high blood pressure, obesity, insulin 
resistance and pro-inflammatory state (Bagherniyae et  al. 2017; Ahmadnezhad et al. 
2018; Ghazizadeh et  al. 2018). The risk of cardiovascular disease (CVD) associated 
with MetS is higher among women than men (Galassi et  al. 2006). The prevalence 
of MetS is increasing globally, and this may be due in part to the rising prevalence 
of obesity (Ferrara et al. 2003; Lau and Muniandy 2013). Obesity is associated with 
the activation of inflammatory pathways and the production of abnormal cytokines 
(Mirhafez et al. 2015; Hasnain 2018). An increase in serum inflammatory cytokines 
(e.g., interleukin-6) level is observed in type 2 diabetes patients and may be involved in 
obesity and MetS (Hamid et al. 2005). Obesity is also a major cause of hypertension so 
that two-thirds of the prevalence of hypertension is directly related to obesity. Obesity 
is characterized by increasing adipose tissue mass. There is heterogeneity in the type 
of fat in different anatomical sites. Men and women with a normal body mass index 
(BMI) have the lowest mortality (Pérez et  al. 2007). Obesity is also directly related 
to the risk of diabetes mellitus, hypertension and arterial diseases, insulin resistance 
and an increased risk of total mortality (Abate et al. 2016; Bhatheja et al. 2016; Gato 
et al. 2016; Sun et al. 2016). Approximately 67% of patients with diabetes type 2 have 
a BMI > 27 kg/ m2 (Stephenson and Rose 2003). Obesity also has a negative impact 
on a variety of conditions, including complications of pregnancy, menstrual disorders, 
psychiatric disorders, urinary incontinence, metabolic disorders and increased risk of 
some types of cancer (Alexopoulos et al. 2016; Slattery et al. 2008). Several factors 
are related to the development of MetS and obesity. These include environmental fac-
tors (e.g., lifestyle, gender, and ethnicity) and genetic factors [e.g., single nucleotide 
polymorphisms (SNPs) including variants of the interleukin 6 (IL-6) genes. IL-6is a 
regulatory cytokine that is associated with the progression of cancer and some other 
illnesses such as hypertension and cardiovascular disease (Du et al. 2015; Rafiq et al. 
2007; Timasheva et al. 2008; Ponnana et al. 2017). There is also an association between 
obesity with the rs1800796SNP, located in the promoter region of the IL-6 gene. The 
rs1800796 polymorphism may affect the transcriptional efficiency of the IL-6 gene 
(Wang et  al. 2016). Previous studies have shown a relationship between the (G > C) 
IL-6 (rs1800796) and body size so that people with the G allele have a lower waist-
to-hip ratio (Slattery et al. 2007). Given the importance and relevance of obesity with 
cytokines and inflammatory factors such as IL-6 (Park et  al. 2005; Dandona et  al. 
2004), the purpose of this study was to assess the relationship between the rs1800796S-
NPandthe presences of MetS in an obese group of Iranian individuals.
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Material and Methods

Study Population

The 182 obese subjects (BMI ≥ 30) were selected at random from the Heart Ath-
erosclerotic disorders and Mashhad stroke and (MASHAD:2010–2020). Informed 
written consent was obtained from all participants, and the research protocol was 
approved by the Ethics Committee of the Mashhad University of Medical Science. 
Exclusion criteria of subjects included any acute or chronic disease, pregnancy, 
and alcohol consumption, taking any medications. Inclusion criteria of patients 
included: age of 18, or above, and completion of the informed consent form. The 
inclusion criteria for the non-MetS group were a lack of any classical cardiovas-
cular risk factors. The criteria used for defining MetS were based on the definition 
of IDF (International Federation of Diabetes): central obesity (waist circumference 
of ≥ 94 cm for male or ≥ 80 cm for female), and two of these include HDL < 40 mg/
dl in males, < 50 mg/dl in females, TG: ≥ 150 mg/dl, systolic blood pressure ≥ 130 
or diastolic blood pressure ≥ 85 mm Hg, fasting blood glucose ≥ 100 mg/dl (Sirdah 
et al. 2012).

Laboratory Evaluations

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

BMI was calculated by dividing the weight (kg) by height (m). SBP and DBP 
were measured with subjects in the sitting position using a standard mercury sphyg-
momanometer on the left arm after a 15-min rest using a standardized method and 
the mean of two readings recorded. A third measurement was taken, if the difference 
between two measurements was more than diastolic 15 mm Hg or systolic 25 mm 
Hg, and the average of the two closest readings was used as the mean blood pres-
sure. After a 12-h overnight fast FBG, samples were collected to determine serum 
glucose, lipid profile level (TC, TG, and HDL-C), and hs-CRP using an auto-ana-
lyzer (Eppendorf, Germany). LDL-C was then determined using the Friedewald for-
mula if serum TG level was < 400 mg/dl.

Blood samples were taken from an antecubital vein and collected into vacuum 
tubes (20 ml). The centrifugation was performed at room temperature for 20 min at 
1500×g to separate the serum and sample, and samples were stored at ‒ 80o C until 
analysis (Sun et al. 2014; Matsui et al. 2015).
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Genetic Evaluations

Leukocytes DNA was extracted from blood using commercial kits (Blood DNA 
Extraction Kit and QIAamp®DNA Mini-Kit (Qiagen, SanDiego, CA), and the 
quantity and quality of the extracted DNA was assessed using a NanodropEp-
och (Nano Drop-Technologies, Wilmington, USA). Genetic analysis for the 
rs1800796polymorphism was determined using Taqman®-probes-based PCRs 
contained 4  μl DNA template, 0.15  μl of the forward and reverse primer, 4μl 
TaqMan® Universal Master Mix and 4.3 μl double-distilled water in a total reac-
tion volume of 12 μl with 95 °C for 10 min, followed by 40cycles of 95 °C for 
15 min, and annealing at 60 °C for 60 min in Real-Time PCR System. The ABI-
Step One instrument (Applied Biosystems) with SDS version-2.0 software was 
used for evaluating the genotypes.

Statistical Analysis

Data were analyzed using SPSS-20 software (SPSS Inc., IL, USA). Statistical 
analyzes of the difference between the frequencies of alleles and genotypes of 
the two groups were undertaken by Chi-square tests. Using logistic regression 
the relationship between genotype and disease was determined by estimating the 
OR (odds ratio) at 95% reliability. A T test was used to compare the parameters 
between the two groups. Clinical data are presented as means ± SD where appro-
priate for normally distributed variables or median and interquartile range for not 
normally distributed variables. The statistical analysis compares the average con-
centration difference of each of the inflammatory markers between the two groups 
using T test. The difference between subgroups was compared by the Chi-square 
test, and the relationship between markers and disease was estimated using logis-
tic regression. The level of significance is (P < 0.05).

Results

Clinical Characteristics of the Population

Table  1 shows the characteristics of individuals with and without MetS. Body 
mass index (BMI), serum cholesterol, waist circumference (WC), fasting blood 
glucose (FBG), triglyceride (TG), low-density lipoprotein (LDL), systolic blood 
pressure (SBP) and diastolic blood pressure (DBP) levels were higher in people 
with MetS compared to those without MetS (P < 0.05), as may be expected. The 
serum high-density lipoprotein (HDL) level was significantly lower in subjects 
with MetS than in individuals without (P < 0.05).
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Association of SNP rs1800796 with Mets and Its Components

We analyzed the association of rs1800796 with MetS in different genetic mod-
els, co-dominant, dominant, recessive and over-dominant. In order to investigate 
an association between Il-6-associated genetic-variant (rs1800796) with Mets, 
genotyping was done, and in all the samples genotyping was successfully per-
formed and the polymorphism was consistent with the Hardy–Weinberg equilib-
rium. The frequency of the G allele in non-Mets group75.3% and in the MetS 
group was 67.7%, respectively. The frequency of the C allele in the non-MetS 
group was 24.4% and in MetS group was 32.3%. The association of polymor-
phism with MetS in four genetic models was studied, but no significant associa-
tion was found (Tables 2, 3). The frequency of the GG, GC and CC in the non-
MetS group and in the MetS group is presented in Fig. 1. The effect of sex, age 
and BMI were corrected for, and again, with four genetic models, the relationship 

Table 1   Comparison of the 
baseline characteristics between 
with or without MetS in obese 
group

Mets syndrome metabolic, Values are expressed as mean ± SD, 
median and interquartile range for normally and non-normally dis-
tributed variables, respectively. WC waist circumference, TC total 
Cholesterol, TG triglycerides, HDL-C high-density lipoprotein cho-
lesterol, LDL-C low-density lipoprotein cholesterol, FBG fasting 
blood glucose, HC hip circumference, SBP: systolic blood pressure, 
DBP diastolic blood pressure; *P value < 0.05. Chi-square and T test 
were used for continuous and categorical variables

Rs1800796 Mets − (control) Mets + (cases)

Frequency (N %)
 Male 87 (68%) 70 (43.2%)
 Female 41 (32%) 92 (56.8%)
 Total 128 (100%) 162 (100%)*

Age (year)
 Male 57.37 ± 9.4 61.91 ± 3.8*
 Female 53.56 ± 8.6 59.38 ± 5.2*

Waist circumference(cm) 96.2 ± 14.1 104.4 ± 8.3*
Height (m) 155 ± 8.2 159.7 ± 9.1*
HIPcircumference(cm) 104.94 ± 10.2 110.9 ± 8.2*
BMI (kg/m2) 29.86 ± 5.1 32.8 ± 3.4*
Weight(kg) 73.64 ± 13.1 83.60 ± 10.8*
Fasting Blood Glucose(mg/dl) 87.86 ± 23.04 114.35 ± 55.9*
LDL-C (mg/dl) 116.64 ± 32.20 120.77 ± 37.93
HDL-C (mg/dl) 47.23 ± 9.61 39.19 ± 6.43*
Cholesterol (mg/dl) 195.3 ± 38.9 202.9 ± 46.3
Triglyceride (mg/dl) 108 (60) 161 (102.50)*
Hs-CRP (m/dl) 2.9 (5.5) 2.5 (4.4)*
Systolic blood pressure (mmHg) 121.9 ± 18.7 140.2 ± 19.1*
Diastolic blood pressure (mmHg) 78.6 ± 10.1 86.9 ± 9.5*
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Table 2   Genotype frequencies for the rs1800796in Mets and controls in genetic models

Ref cat reference category, CI confidence interval
Logistic regression analysis was used to calculate the association of polymorphism and metabolic syn-
drome

Models SNP Rs1800796 Frequencies for the IL6 SNP Odds ratio (95% CI) P

Control MetS

Codominant GG, no. (%) 52 (44.4%) 31 (46.3%) Abate et al. (2016)
CG, no. (%) 60 (51.3%) 31 (46.3%) 1.13 (0.68–1.87) 0.64
CC, no. (%) 5 (4.3%) 5 (7.5%) 2.43 (0.82–7.2) 0.108

Dominant GG, no. (%) 53 (46.1%) 61 (40.9%) Abate et al. (2016) 0.403
CC/GC, no. (%) 62 (53.9%) 88 (59.1%) 1.23 (0.76–2.02)

Recessive GG/CG, no. (%) 110 (95.7%) 135 (90.6%) Abate et al. (2016) 0.124
CC, no. (%) 5 (4.3%) 14 (9.4%) 2.28 (0.8–6.53)

Overdominant GG/CC, no. (%) 58 (50.4%) 75 (50.3%) Abate et al. (2016) 0.99
CG, no. (%) 57 (49.6%) 74 (49.7%) 1.004 (0.62–1.63)

Allele N,% HWE  > 0.05  > 0.05  > 0.05
G 163 (70.9) 196 (65.8) Abate et al. (2016)
C 67 (29.1) 102 (34.2) 1.27 (0.87–1.84) 0.214

Table 3   Comparison of the baseline characteristics in the recessive genetic model

MetS metabolic syndrome, values are expressed as mean ± SD, median and interquartile range for nor-
mally and non-normally distributed variables, respectively. WC waist circumference, TC total cholesterol, 
TG triglycerides, HDL-C high-density lipoprotein cholesterol, LDL-C low-density lipoprotein choles-
terol, FBG fasting blood glucose, HC hip circumference, SBP systolic blood pressure, DBP diastolic 
blood pressure; *P < 0.05. Chi-square and T test were used for continuous and categorical variables

RS1800796 Genotype (GC/GG) Genotype (CC)

Sex (n %)
 Male 134 (54.9) 8 (42.1)
 Female 110 (45.1) 11 (57.9)

Age (year) 58.36 ± 7.69 61.63 ± 2.97

Waist circumference(cm) 101.95 ± 12.14 104.13 ± 12.38

HIP circumference(cm) 108.22 ± 9.76 110.36 ± 7.45

BMI (kg/m2) 31.55 ± 4.54 32.21 ± 1.77

Fasting Blood Glucose(mg/dl) 102.87 ± 45.59 101.05 ± 41.70

LDL-C (mg/dl) 119.29 ± 37.59 130.91 ± 41.95

HDL-C (mg/dl) 43.05 ± 9.96 39.47 ± 11.24

Cholesterol (mg/dl) 199.32 ± 42.39 207.79 ± 44.35

Triglyceride (mg/dl) 133 (80) 163 (85)
Hs-CRP (m/dl) 2.82 (142.68) 2.57 (77.82)
Systolic blood pressure (mmHg) 131.99 ± 20.99 135.56 ± 20.19

Diastolic blood pressure (mmHg) 83.14 ± 10.57 87.70 ± 10.47
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between polymorphism and Mets was examined. The relationship between poly-
morphism and MetS features was also investigated. There was a significant asso-
ciation between the rs1800796 polymorphism with BMI (P = 0.031) in the genetic 
recessive model. Also, there was a significant association with HDL-cholesterol 
(P = 0.010) and LDL-cholesterol (P = 0.037) (Table  4), while the relationship 
between polymorphism and other MetS features was not significant (Supplemen-
tary Table).

Discussion

We found that there was a significant relationship between the CC genotype 
of rs1800796 polymorphism and increased BMI (P = 0.031) as well as with 
decreased levels of HDL (P = 0.010) as well as with increased levels of LDL 
(P = 0.037) in MetS subjects using a recessive genetic model, but there was no 
significant relationship between rs1800796 polymorphism and MetS. Some 

Fig. 1   Genotypes frequency in the MetS and control groups

Table 4   Relationship between genotype and metabolic syndrome components

Values are expressed as mean ± SD for normally distributed variables
HDL-C high-density lipoprotein cholesterol, LDL-C low-density lipoprotein cholesterol; *P < 0.05. 
Logistic regression analysis was used to calculate the association of polymorphism and MetS compo-
nents

Rs1800796 Genotype (GC/GG) Genotype (CC) Odds ratio (95% CI) P

BMI (kg/m2) 31.55 ± 4.54 32.21 ± 1.77 1.54 (1.04–2.29)* 0.031
LDL-C (mg/dl) 119.29 ± 37.59 130.91 ± 41.95 1.01 (0.97–1.05)* 0.037
HDL-C (mg/dl) 43.05 ± 9.96 39.47 ± 11.24 0.89 (0.81–0.97)* 0.010
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other studies have also reported no association between this polymorphism 
(rs1800796), with Mets and disorders associated with Mets such as type 2 dia-
betes and cardiovascular disease (Huth et  al. 2006; Sun et  al. 2014). Addition-
ally, Sun et al. investigated the relationships between polymorphisms of the inter-
leukin IL-6 gene 174 G > C (rs1800795), 572 G > C (rs1800796) and 597 G/A 
(rs1800797) with CAD risk in a Chinese population. They found that the IL-6 
174CC genotype was associated with a significantly increased risk of CAD com-
pared to the wild-type GG genotype in a codominant model, whereas IL-6 174 
G > C polymorphism presented an increased risk of CAD in dominant and reces-
sive models. However, they did not find that the IL-6 572 CC and 597 AA geno-
types were correlated with an increased risk of CAD (Sun et  al. 2014). Several 
lines of evidence indicate a causal role of the cytokine interleukin (IL)-6 in the 
development of type 2 diabetes in humans. Two common polymorphisms in the 
promoter of the IL-6 encoding gene IL6, -174G > C (rs1800795) and -573G > C 
(rs1800796), have been investigated for association with type 2 diabetes in numer-
ous studies but with results that have been largely equivocal. The diplotypers 
1800796 G/*-rs2097677 A/* might contribute to responsiveness to DPP-4Is) 
dipeptidyl peptidase‐4 inhibitors (in Japanese patients with type 2 diabetes (Mat-
sui et  al. 2015). The study presented that IL-6 gene polymorphisms, rs1800796 
and rs1524107, may serve as predictors of progression of nephropathy in Chinese 
patients with type 2 diabetes (Chang et al. 2016). Moreover, Huth C et al. in their 
research didn’t find evidence for an association between IL6 -573G > C and type 
2 diabetes (Huth et al. 2006). In the type 2 diabetes mellitus group, IL6-174CC 
carriers showed higher concentrations of glycated hemoglobin, albumin-to-creati-
nine ratio, total cholesterol and LDL-cholesterol, when compared with GG + GC 
genotype carriers (Ururahy et al. 2015).

On the other hand, Karaman E et al. found the relationship -572 G/C genetic vari-
ants among neither IL-6 and CRP levels nor hypertension in a Turkish population 
(Karaman et al. 2015), while Fernandes MT et al. found the rs1800796-572G/C IL6 
is a protective agent for the attendance and intensity of hip and knee osteoarthritis 
in the aged (Fernandes et al. 2015). Zhang X et al. reported that genetic variants in 
interleukin-6 can modify the risk of obstructive sleep apnea syndrome. However, 
in non-obese individuals (n = 117), the minor allele G (rs1800796) decreased risk 
of OSAS compared with the major allele C [odds ratio (OR), 0.48; 95% confidence 
interval (CI), 0.26–0.86; P = 0.014], and the haplotype TG (rs1880242, rs1800796) 
conferred a significantly decreased risk of OSAS than single allele G (rs1800796) 
(OR, 0.39; 95% CI 0.20–0.74; P = 0.003). Moreover, the severity of sleep-disordered 
breathing (measured by apnea–hypopnea index) increased linearly in carriers of the 
C variant of IL-6-572G/C polymorphism (14.3 ± 5.1, 22.0 ± 3.6 and 34.8 ± 3.5 for 
GG, CG and CC, respectively; P = 0.012) (Zhang et al. 2009).

So far, the effect of various genetic factors on metabolic syndrome has been 
studied. For example, in a study of 378 Thai populations, the association between 
cholesterol ester transfer protein (CETP) TaqIB and apolipoprotein E (ApoE) 
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polymorphism in both groups with and without metabolic syndrome was investi-
gated. The results of this study did not show a significant association between these 
two polymorphisms and metabolic syndrome in the Thai population (Jeenduang 
et al. 2015).

The relationship between inflammatory proteins with metabolic syndrome and 
cardiovascular disease has been studied in the past. For example, a study was con-
ducted on two groups of cardiovascular patients and healthy subjects. The results 
of this study failed to provide evidence that IL-6 promoter region polymorphisms 
play a role in the pathogenesis of cardiovascular disease. But the results indicate 
that IL-6 is one of the risk factors for these types of diseases in men (Bennet et al. 
2003). A study done on 1028 people showed that there is a significant association 
between the polymorphism rs1800795 of the IL-6 gene and insulin resistance and 
BMI in obese people (Underwood et al. 2012). A study on a group of obese women 
examined the association of a number of polymorphisms with obesity. One of these 
polymorphisms is the same as polymorphism in our study. The results of this report 
indicate that there is no significant difference in the frequency of rs1800796 pol-
ymorphism between the obese and control groups. But obese people have higher 
levels of primary DNA damage (Hasnain 2015). Also, a study in Chile examined 
the association between some polymorphisms such as IL-6 (rs1800796) with obe-
sity in obese children aged 10 ± 2 years. This study was conducted on 259 partici-
pants of 26.1 ± 4.1 kg/m2. The results show that there is no significant association 
between any of the IL-6 polymorphisms with MetS. However, the polymorphisms 
studied from IL-18 (rs360719-rs187238-rs204355) showed an association with 
TG ≤ 110 mg/dL and HDL < 40 mg/d (Suazo et al. 2014).

In a study of 301 adults, the effect of genetics on the fatty acids associated with 
the risk of metabolic syndrome has been studied. The results of this study indicate 
one of the genotypes of IL-6 SNP (rs1800795 G alleles); it has a significant risk of 
developing metabolic syndrome. These individuals have higher levels of inflamma-
tory factors such as IL-6, TNF-a and CRP, lower levels of adiponectin, and have 
metabolic abnormalities in fatty acids (Norde et al. 2018). There is a growing body 
of data showing the association between interleukin-6 middle levels with risk fac-
tors for coronary artery disease (CAD) including LDL, oxidized LDL and with 
the degree of oxidation. Studies have shown that therapy of human microvascular 
endothelial cells-1 with increasing doses of interleukin-6 significantly raised LDL 
receptor and oxidized lipoprotein receptor-1 mRNA expression (Lubrano et al. 2015 
.Interleukin-6 (IL-6), an inflammatory cytokine, is considered a candidate gene pos-
sibly involved in susceptibility to nephropathy in diabetes. In general terms, the IL-6 
polymorphism genotypes were Essentially associated with inflammatory cytokines, 
while the IL-6R polymorphism genotypes were associated with anti-inflammatory 
cytokines (Mitrokhin et al. 2017).
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Teixeira et  al. reviewed the association between another polymorphism (IL-
6-174G/C gene polymorphism) with MetS. This study was conducted on people 
with high blood pressure. The results show that the G/G carrier was more common 
in all groups and increased the prevalence of MetS in the C carrier group compared 
to the GG group. Also, the C carrier group showed higher levels of BMI, WC, 
VLDL-C and lower HDL-C and APO-A levels (Teixeira 2015).

Our recent results also presented that this emerging marker was not associated 
with MetS. In particular, we showed that MetS group with the GG/GC genotypes 
had a high level of HDL (0.037) as well as low level of LDL (0.010) and BMI 
(0.031) in the recessive genetic model. The minor allele frequency of rs1800796 in 
project of 1000 Genomes, TOPMED and GnomAD is C = 0.3139, C = 0.1293 and 
C = 0.1054, while in this study frequency of allele C is reported 0.3 and 0.2 in case 
and control, respectively. Moreover, this polymorphism had a frequency of 46.1%, 
49.6% and 4.3% for GG, CG and CC, respectively in the control group, while these 
frequencies in the case group were 40.9%, 49.7%, and 9.4% for GG, CG and CC. 
Also, these frequencies in Mexican population were 41%, 51% and 8% for GG, CG 
and CC, respectively, in patients with acute coronary syndromes and 44%, 42% and 
15% for GG, CG and CC in healthy controls (Fragoso et al. 2010) (Table 5). Some 
studies investigated the relationship between different genetic factors and MetS in 
the Iranian population. For example, Ghazizadeh et al. found a significant associa-
tion between genetic-polymorphism, rs10738760 of vascular endothelial growth 
factor with MetS in 850 participants from an Iranian population (Ghazizadeh et al. 
2017). The main limitation is age and sex differences between groups, although 
these variables were adjusted in the logistic regression model. Next limitations are 
the small samples size and cross-sectional study design. However, it is possible that 
lifestyle features have an effect on the correlation between polymorphism with MetS 
and its components.

Conclusion

To the best of our knowledge, this is the first study presenting the association of a 
genetic variant of IL6, rs1800796 with risk of MetS such as with increased levels of 
LDL and BMI as well as with reduced HDL level. Supporting further studies needs 
to assay this association in a larger population.
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