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ABSTRACT

Introduction: End-stage renal disease (ESRD) is associated with critical kidney illness that
seriously affects the lifespan. Genetic factors and oxidative stress could play critical role in the
development of ESRD. We assessed the association between chemerin rs17173608 T/G and
vaspin rs2236242 T/A genes variants with the risk of ESRD and their correlation with plasma
malondialdehyde (MDA) level.

Materials and methods: In a case-control study, 131 gender and age-matched unrelated healthy
controls and 110 ESRD patients were enrolled. The chemerin rs17173608 T/G and vaspin
rs2236242 T/A were detected by Tetra primer-amplification refractory mutation system-polymerase
chain reaction (T-ARMS-PCR). The MDA concentration was determined by HPLC.

Results: Our findings for the first time revealed that in codominant genetic model (T/G vs. T/T
genotype), the T/G genotype of chemerin gene significantly had a protective role against ESRD
susceptibility. Also, in the presence of chemerin G allele, the risk of ESRD decreased by 0.79-fold
(p=.048) in Kurdish population of Iran. The MDA serum levels in ESRD patients carrying the
chemerin T/G+ G/G genotype of rs17173608 T/G and also in carriers of A/A+T/A genotype of
vaspin rs2236242 T/A were significantly higher compared to those in control subjects. The overall
distribution of vaspin rs2236242 T/A genotypes and alleles comparing ESRD patients and healthy
subjects were not statistically significant.

Conclusion: We found that the G allele of chemerin rs17173608 compared to T allele decreased
the risk of ESRD, and there was a significant association between chemerin and vaspin variants
with plasma MDA level in a sample of the Iranian population.

Abbreviation: ESRD: End-stage renal disease; SNP: single nucleotide polymorphism; MDA: malon-
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Introduction

Several conditions [1] such as failure to remove meta-
bolic end-products from the blood, electrolyte and
progressive decrease in glomerular filtration rate (GFR)
resulted in ESRD, the last stage of chronic kidney dis-
ease [2]. The prevalence of ESRD continues to increase
in most countries; ~2000 per million populations (pmp)
and 1500 pmp of the adult populations in the Japan
and the USA, respectively [3]. The occurrence of ESRD
among lIranian population in 2008 was reported to be
466 pmp based on the management center of trans-
plantation and special diseases (MCTSD) criteria [1].

ESRD is likely to be influenced by environmental factors,
such as sedentary lifestyle and increased calorie intake,
in combination with an unfavorable genotype [4,5].
Furthermore, genetic polymorphisms within the chem-
erin (tazarotene-induced gene 2 protein (TIG2) or retin-
oic acid receptor responder protein 2 (RARRES2 or TIG2)
have been associated with the basic components of
ESRD [6]. Recently, chemerin was found to be highly
expressed in liver, adipose tissue, fibroblasts and plate-
lets [7,8]. Chemerin, a novel adipokine and a chemo-
attractant protein is involved in adipogenesis, obesity,
adipose cell function, maintenance of homeostasis and
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the activation of natural killer cells, macrophages and
dendritic cells in both innate and adaptive immunity
[9]. It also stimulates extracellular signal-regulated kin-
ase 2 (ERK1/2) and lipolysis in the 3T3L1 adipocytes,
and is an agonist of the orphan G-protein coupled
receptor (GPCR), with other unknown biological func-
tions [10]. Chemerin receptor, ChemR23 or CMKLR1
(chemokine-like receptor 1) [11], a Gai protein linked
receptor, is expressed by components of the innate
immune system, including tissue-resident macrophages
[12,13]. Therefore, some reports suggest an anti-
inflammatory function for chemerin [14]. In fact, acti-
vated inflammatory mediator cells release the enzymes,
which stimulate transformation of circulating proche-
merin into chemerin that is essential for recruitment of
leukocytes and other cells to sites of inflammation and
increase their adhesion [15]. It has been previously
reported that in patients with rheumatoid arthritis,
ulcerative colitis, Crohn’s disease, psoriasis, chronic pan-
creatitis and liver diseases, plasma chemerin levels have
elevated [16]. In addition, decreased rate of glucose
uptake, impaired glucose homeostasis and insulin
resistance are linked with chemerin [17]. As the chronic
kidney disease progresses, particularly in chronic inflam-
matory state, glucose and lipid metabolism disorders
are observed [18] and high plasma level of chemerin
associated with renal dysfunction has been reported by
Leiherer [19]. Vaspin (visceral adipose tissue-derived
serine protease inhibitor), is a member of the serpin
family, which is also known as a serpin peptidase
inhibitor, isolated from the visceral adipose tissue (VAT)
[20]. Many clinical and experimental studies suggested
that serpins had important physiological functions such
as blood coagulation, inflammation and host defense,
fibrinolysis, and ischemia protection [21]. Previous
studies have reported that serum vaspin levels have
decreased in the Japanese chronic hemodialysis (HD)
patients. An inverse association was found between
creatinine and vaspin levels in HD patients [22]. The
generation of oxidative compounds play crucial role in
inflammation and tissue repair process. ESRD patients
are characterized by an imbalance between pro-oxidant
and anti-oxidant factors [23], and increased oxidant
stress has been associated with typical complications of
ESRD such as atherosclerosis and p2-microglobulin
amyloidosis that was reported by Locatelli [24]. MDA as
a lipid peroxidation product, partially excreted by
kidney [25]. MDA is commonly used as a biomarker for
lipid oxidative damage recognition [26]. It exists in two
different states that are free and bound to proteins,
nucleic acids and lipoproteins, which are designated
as MDA adducts [27]. Cell membrane lipids are one of
the most important target molecules, which can be
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attacked by the free radicals and MDA that is associated
with exacerbating the oxidative damage in various
diseases such as cancer, atherosclerosis, Alzheimer's dis-
ease, lupus, preeclampsia, abuse patients, diabetes mel-
litus, psoriasis and autoimmune diseases [28-32].

Moreover, Plasma MDA level is a strong predictor of
cardiovascular disease prevalence in ESRD patients [27].
To the best of our knowledge, there is no report regard-
ing chemerin and vaspin gene variants with ESRD and
its correlation with plasma MDA level. The present study
aimed to investigate the possible association between
chemerin rs17173608 and vaspin rs2236242 gene var-
iants with ESRD and their correlation with plasma MDA
level in Kurdish population of Iran.

Materials and methods
Individuals and study design

In a case-control study, 131 Iranian healthy control vol-
unteers and 110 ESRD patients undergoing hemodialy-
sis therapy were enrolled. The process of sampling was
suggested by the nephrologists and informed consent
was obtained from all individuals. Five milliliters blood
sample were taken after an overnight fasting, before
dialysis, and poured in vials containing EDTA. The sam-
ples were transferred to the laboratory and kept at
—20°C. Blood plasma was isolated from the samples for
the determination of MDA by HPLC [33,34]. Genomic
DNA was extracted from the peripheral blood samples
using standard phenol-chloroform and proteinase-K
extraction method [35].

Genotyping and T-ARMS-PCR

The tetra primer-amplification refractory mutation system-
polymerase chain reaction (T-ARMS-PCR) method was
effectively applied for genotyping rs17173608 T/G and
rs2236242 T/A variants of chemerin and vaspin, respect-
ively. This method is simple, rapid, sensitive, reproducible,
inexpensive for detection of variants, and does not require
special equipment. Both wild-type and rare alleles, were
simultaneously amplified together with a control frag-
ment, in a single PCR tube, a distinguishing feature from
conventional ARMS-PCR that amplifies bi-alleles in two
separate reactions [35,36]. The genotypes determined by
this method are in concordance with those determined
by sequencing. The chemerin and vaspin genomic
sequences (NT_007914.15 and NT_026437.13, respect-
ively) were obtained from the National Center for
Biotechnology Information (NCBI) (http://www.ncbi.nim.
nih.gov). Chemerin and vaspin gene variants were used
by T-ARMS-PCR method using two external primers and
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two allele-specific internal primers designed previously
and reported by Hashemi et al [37] (Table 1).

PCR method was done using commercially available
PCR premix (AccuPower PCR PreMix; BIONEER, Daejeon,
Korea) based on the manufacturer’s instructions. Briefly,
1uL template DNA (~100ng/pL), 1uL of each primer
(10 pmol/pL) and 15 pL DNase-free water were added to
AccuPower PCR PreMix. Amplification was performed
with an initial denaturation at 95 °C for 5 min, followed
by 30 cycles of 30s at 95°C, 155 at 65°C for chemerin,
30s at 62°C for vaspin, respectively, and 30s at 72°C
with a final step at 72°C for 10 min. PCR products veri-
fied on a 2.0% agarose gel contained 0.5pug/mL eth-
idium bromide and photographs were taken. To ensure
T-ARMS-PCR genotyping quality, we genotyped all var-
iants in random samples and no genotyping mistake
was found.

Malondialdehyde assay

Butylated hydroxytoluene (BHT), MDA, methanol,
2-thiobarbituric acid (TBA) and 1,1,3,3-tetraethoxypro-
pane (TEP) were of analytical grade and purchased from
Sigma-Aldrich Co. (St. Louis, MO, USA). All other
reagents were products of Merck (Darmstadt, Germany).
Plasma MDA was measured by high-performance liquid
chromatography (HPLC; Agilent, Boblingen, Germany)
using an EC 250 /4.6 Nucleodur 100-5 C18ec column
(Macherey-Nagel, Duren, Germany). A plasma or TEP
standard (50 pL of a stock standard solution containing
5 umol L~ TEP in 40% ethanol solution) was mixed with
50 uL BHT (0.05% v/v BHT in ethanol), 400 uL H3PO4
and 100puL TBA (42mmolL™" in 0.44molL~" H3PO4)
and incubated at 100 °C for 1 h. Following heat derivati-
zation, samples were cooled on ice for 10 min. The
MDA-TBA complex was then extracted from the mix-
ture with n-butanol (250 pL). The tubes were vortex
mixed for 5 min, then centrifuged for 3 min at 14000g
to separate the two phases. Aliquots of 100 uL were
removed from n-butanol layer of each sample and
placed in HPLC vials for analysis without evaporation.

Table 1. The used primers for detection of single-nucleotide

polymorphisms in  chemerin  rs17173608 and vaspin

r1s2236242 genes.

Gene variant Primers Sequence (5 to 3')

Chemerin rs17173608 FI (G allele) ATTGCTATAGTCCAGTGCCCTTCG
RI (T allele) CCAGTTCCCTCTGTCGGCTTAA
FO GTCAGACCCATGCAG CAAAC
RO GAGTTCCTCTCTCAAGCATCAGGG
FI (T allele) AAGACGCCGCTTCTGTGCACT

Vaspin rs2236242 RI (A allele) CACAGGGACCCAGGATAACTTGCT
FO GGAGGCAGACCAGGCACTAGAAA
RO ACCATCTCTCTGGCTTCAGGCTTC

Fl: forward inner; Rl: reverse inner; FO: forward outer; RO: reverse outer.

Serum MDA was then determined by injecting 20 pL of
n-butanol extract onto an HPLC reverse phase column
using a mixture of methanol and 50mmol L~' phos-
phate buffer, pH 6.7 (40/60, v/v) as mobile phase and
detecting the MDA peak at 553 nm, excitation 515 nm.
The concentration and identity of the eluted MDA
was confirmed by comparison with a commercial
standard and quantified by peak area using Agilent
Technologies 1200 Series software (Santa Clara, CA,
USA). All analysis was conducted in duplicate and data
were displayed as the mean = SEM [38].

Result

Details of the demographic features and MDA for
the ESRD patients and control group are shown in
Table 2. ESRD patients had significantly higher MDA
2.07 (1.77-2.29) concentrations compared with control
subjects 1.07 (0.89-1.26), (p <.001). Odd ratio and distri-
bution of chemerin rs17173608 genotypes and alleles in
ESRD patients and healthy controls after adjusted sex
and age are shown in Table 3. Although no significant
difference was monitored in genotypes frequencies of
rs17173608 chemerin gene variant between ESRD
patients and control group (x2 =3.9,df=2, p=.14), but
after adjusting the age and the sex, the OR value dem-
onstrated that co dominant (T/G vs. T/T) genetic model
significantly had a protective role against ESRD risk by a
value of 0.504 (0.25-1.1, p=.037). Also, analyzing the
dominant genetic model revealed that the presence of
combined genotype of T/G+G/G had a significantly
trend to decrease risk of ESRD with OR=0.74 (0.5-1.1,
p=.046). Distribution of the rs17173608 chemerin
alleles in ESRD patients were significantly different from
that in control group (x*>=3.6, df=1, p=.047). As is
shown in Table 3, the G allele of rs17173608 chemerin
had a significantly trend to decrease the risk of ESRD to
0.79 (0.54-1.1, p = .048).

In addition, we compared distribution and odds
ratios of the functional vaspin rs2236242 genotypes and
alleles in ESRD patients and control group that are dem-
onstrated in Table 3. We detected no significant associ-
ation between vaspin rs2236242 genotypes and alleles
in this study.

As Table 4 indicated, the MDA concentration in ESRD
patients with T/G+ G/G genotype was significantly
higher compared with healthy subjects (2 (108-2.2) vs.
1.01 (0.9-1.2), p=.001) with the same genotype. In add-
ition, similar results were observed concerning about
vaspin A/A+T/A genotype in relation to MDA concen-
tration in ESRD patients compared to control group (2.1
(1.8-2.3) vs. 1.1 (0.93-1.28), p =.001) (Table 5).
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Table 2. Characteristics and distribution of risk factors in patients with end stage renal
disease (ESRD) and control subjects in a population from Western Iran.

Parameter Patients with ESRD (n =136) Control subjects (n=137) p Value
Age 58.1+13.3 557173 27
Gender (male/female) 89 (66.9%)/44 (33.1%) 85 (62%)/52 (38%) 4
MDA (uM) *2.07 (1.77-2.29) *1.07 (0.89-1.26) *<.001

*Median and interquartile range (IQR) for non-normally distributed data, and percentages for categor-

ical data.

Table 3. Odd ratio and distribution of chemerin rs17173608 and alleles with respect to T/T or T and
vaspin rs2236242 genotypes and alleles with respect to T/T or T respectively in ESRD patients after

adjusted sex and age.

ESRD patients (n=110) OR (95% confidential interval)

Control subjects (n=131)

Chemerin genotypes

9

T/G 1
G/G

82.7%)
12.7%)

T
4 (
5 (4.5%) 7 (5.3%)

95 (72.5%)
29 (22.1%)

(x*=39, df=2, p=.14)

Dominant
T/G+G/G vs. T/T

(n=19 (17.3%) vs. 91)

(n=36 (27.5%) vs. 95)

0.74 (0.5-1.1, p =.046)

Codominant
T/Gvs. T/T

(n=14 (13.3%) vs. 91)

(n =29 (23.4%) vs. 95)

0.504 (0.25-1.1, p=.037)

Chemerin alleles

T n=196
G 0.79 (0.54-1.1, p=.048, n = 24)

n=219
n=43

(x> =36, df=1, p=.047)

Vaspin genotypes
7T

54 (49.1%)
T/A 44 (40%)
A/A 12 (10.9%)

66 (50.4%)
51 (38.9%)
14 (10.7%)

(x*=0.05, df =2, p=.98)

Dominant model of vaspin

T 54 (49.1%)
56 (50.9%)

T/A+A/A

66 (50.4%)
65 (49.6%)

(x?=0.04, df=1, p=.84)
OR=1.03 (0.8-1.3, p=.848)

Vaspin alleles

T n=152
A 1.02 (0.84-1.3, p=.85, n=68)

n=183
n=79

(x*=0.1, df=1, p=.85)

0dd ratio is an estimate relative risk for disease that was calculated and 95% confidence interval was obtained by using x*

regression binary logistic analysis.

Table 4. Comparison of MDA concentration level between
dominant model of chemerin genotypes (G/G/+ T/G vs. T/T) in
ESRD subjects and control group.

ESRD patients

Chemerin Control subjects

T/T MDA (uM) 2.04 (1.77-2.3) 1.06 (0.89-1.31) <.001
T/G+ G/G MDA (uM) 2 (108-2.2) 1.01 (0.9-1.2) .001

A non-parametric Mann-Whitney U-test (median and interquartile range
(IQR) for non-normally distributed data) was used to calculate the correl-
ation value of serum MDA with dominant model of chemerin genotypes
(G/G/+T/G vs. T/T) patients and control subjects.

p Values

To investigate the haplotypes of chemerin rs17173608
G allele and vaspin rs2236242 A allele in ESRD patients
compared with control group, the web site of http://bio-
info.iconcologia.net/snpstats/starthtm was used and
results were demonstrated in Table 6. We observed no
significant association between chemerin rs17173608 G
allele and vaspin rs2236242 A allele in ESRD patients and
control group.

Discussion

The present study for the first time has investigated the
association between human chemerin rs17173608 and
vaspin rs2236242 gene variants with the risk of ESRD
and their correlation with plasma MDA level in Kurdish
population from Western Iran. We have presented novel
findings of the association between these SNPs with the
risk of ESRD. Results of our study indicated that
although the chemerin rs17173608 was not associated
with ESRD, in dominant and codominant models, we
detected that the presence of T/G + G/G vs. T/T and T/G
vs. T/T genotypes had a significant trend to decrease
the risk of ESRD. In fact, we suggest that the G allele of
chemerin rs17173608 T/G may play a protective role
against ESRD and decreased the ESRD susceptibility.
Khaled et al. demonstrated that not only high level of
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Table 5. Comparison of MDA concentration level between
dominant model of vaspin genotypes (A/A+T/A vs. T/T) in
ESRD subjects and control group.

Vaspin ESRD patients Control subjects p Values
T/T MDA (uM) 2.1 (1.7-23) 1.05 (0.85-1.25) <.001
A/A+T/A MDA (uM) 2.1 (1.8-2.3) 1.1 (0.93-1.28) .001

A non-parametric Mann-Whitney U-test (Median and interquartile range
(IQR) for non-normally distributed data) was used to calculate the correl-
ation value of serum MDA with dominant model of chemerin genotypes
(A/A+T/A vs. T/T) patients and control subjects.

Table 6. Haplotype analysis between chemerin rs17173608 G
allele and vaspin rs2236242 a allele in ESRD patients com-
pared with control group. Haplotype frequencies associ-
ation with response (n =241, crude analysis).

Chemerin Vaspin Group.Ca n (%) Group.Co n (%) OR (95% Cl) p Value

T T 44 (40%) 49 (37.4%) - -
A T 10 (9.1%) 17 (37.4%)  0.65 (0.27-1.6) .65
T G 47 (42.7%) 46 (35.1%) 1.07 (0.8-1.42) .66
A G 9 (8.2%) 18 (14.5%) 0.81 (0.6-1.1) .16

Global haplotype association p-value: .41.

serum chemerin could be a marker of diabetic nephr-
opathy, but also chemerin gene rs17173608 poly-
morphism is associated with susceptibility to diabetic
nephropathy in Egyptian patients. We could not find
any study published in PubMed, Google scholar
and other data bases in which the effect of vaspin
rs2236242 T/A and chemerin rs17173608 T/G polymor-
phisms on the ESRD trigger or development had been
investigated.

The high serum chemerin concentration in ESRD
patients decreased to the values observed in healthy
subjects after kidney transplantation [39]. Chemerin is
expressed at high levels on immune cells and macro-
phages. Moreover, it acts as a chemotactic agent
through its binding to chemerin receptor [11]. In
humans, plasma chemerin concentrations are correlated
with body mass index (BMI), glucose and lipid metabol-
ism [7,16]. There are some evidences to suggest that
chemerin is also expressed in animal kidneys [8].
Recently, the association between chemerin levels and
obesity has been examined in hemodialyzed patients
[40]. Studies on hemodialysis patients demonstrated
that markers of kidney function are independently asso-
ciated with plasma chemerin concentrations [41]. In the
study performed by Blaszak et al., 70% higher chemerin
concentration was observed in chronic kidney disease
(CKD) patients compared to the control group (p <.001)
and also elevated serum chemerin concentration in
CKD patients was correlated to kidney function and
hemodialysis treatment [16]. In addition, previous stud-
ies demonstrated that the high level of serum chemerin
in CKD patients decreased to normal range after kidney
transplantation [16,42]. A review study showed that the

racial and ethnic differences have a straight and direct
correlation with renal failure [43].

Current study demonstrated that, neither vaspin
rs2236242 T/A genotypes nor alleles had a role in ESRD
susceptibility in Kurdish population of Iran. The serum
vaspin levels are reduced in Japanese chronic hemodi-
alysis patients [44]. Although, serum vaspin levels were
decreased in chronic hemodialysis (CD) patients in the
study of Inoue, Seeger reported that the mean serum
vaspin levels in chronic hemodialysis patients were simi-
lar to control groups [45]. Hida et al. have reported that
high vaspin mRNA expression is associated with obesity
and insulin-resistance in ESRD patients [46]. Moreover,
two separate studies indicated a positive association
between the elevated serum vaspin levels with obesity
and impaired insulin sensitivity [47]. The higher vaspin
levels in obesity and type 2 diabetes mellitus (T2DM)
and its role in the progression of metabolic and glucose
abnormalities have been emphasized in a meta-analysis
[48]. The vaspin rs2236242 A/A genotype was associ-
ated with T2DM and with increased risk of disease in
German KORA patients [20].

We demonstrated that ESRD patients who carry T/T
and T/G + G/G genotypes of rs17173608 Chemerin gene
had a significantly high serum MDA levels compared to
control group with the same genotypes. A direct and
straight association between chemerin with markers of
oxidative stress and inflammation was demonstrated,
whereas a negative association with the antioxidant sta-
tus was found [49]. Yu et al. reported that chemerin
may play an important role in initiation and develop-
ment of obesity in T2DM patient and also in patho-
physiology of insulin resistance, oxidative stress and
inflammation [50].

Conclusions

In the current study, for the first time, the association of
chemerin rs17173608 G allele with decreased ESRD sus-
ceptibility has been indicated. Moreover, carriers of wild
type and T/G + G/G genotypes of chemerin rs17173608
T/G had significantly high serum levels of MDA com-
pared with healthy subjects. MDA serum concentration
in ESRD patients was strongly higher than that in con-
trol group. In our studied population, the frequencies of
genotypes and alleles of vaspin rs2236242 T/A in ESRD
patients were similar to control group. Prospective stud-
ies with a larger sample size and different ethnicities
are required to confirm our findings.
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