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Soluble Lectin-Like Oxidized LDL Receptor 1 as a Possible
Mediator of Endothelial Dysfunction in Patients With
Metabolic Syndrome
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Background: Metabolic syndrome (MetS)
defines a well-known cluster of metabolic
disturbances associated with an increased
risk of cardiovascular disease and diabetes.
The aim of this study was to examine the
distribution of soluble lectin-like oxidized
low-density lipoprotein (LDL) receptor-1
(sLOX-1) levels in patients with MetS, possi-
ble association of sLOX-1 with oxidized LDL
(oxLDL), endothelial nitric oxide synthase
(eNOS), nitric oxide (NOx), endothelin-
1 (ET-1), paraoxonase 1 (PONT1), and
arylesterase (ARE) activities, and these pa-
rameters compared with healthy controls.
Methods: A total of 55 patients (37 women,
18 men) with MetS and 29 healthy controls
(19 women, 10 men) with a body mass in-
dex (BMI) less than 25 kg/m? were enrolled
in the study. Results: sLOX-1, oxLDL, and
ET-1 levels were significantly higher in pa-
tients with MetS than in control subjects (P

= 0.023 P < 0.001, and P < 0.001, re-
spectively). MetS patients have significantly
lower eNOS and NOx levels, and PON1 and
ARE activities than control subjects (P =
0.017, P <0.004, P < 0.001, and P=0.010,
respectively). A positive correlation was ob-
served between the sLOX-1 levels and the
oxLDL, ET-1, BMI, glucose levels. ET-1 lev-
els also exhibited significant negative corre-
lation with ARE activity. Conclusion: sLOX-
1 levels are associated with cardiovascular
risk factors, such as increased oxLDL, obe-
sity, and diabetes, in patients with MetS. An
increased concentration of sSLOX-1 could be
an early predictor of endothelial damage in
MetS. In addition, it appears that oxLDL, ET-
1, eNOS, NOx, PON1, and ARE activities
may accurately reflect the levels of endothe-
lial dysfunction in MetS patients. J. Clin.
Lab. Anal. 29:184-190, 2015. © 2014 Wi-
ley Periodicals, Inc.
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INTRODUCTION

The metabolic syndrome (MetS) refers to the clustering
of cardiovascular risk factors that include diabetes,
obesity, dyslipidemia, and hypertension (1). Numerous
metabolic abnormalities found in the MetS, including hy-
perglycemia, excessive fatty acids, and insulin resistance
(IR), cause an endothelial cell dysfunction by affecting
nitric oxide (NO) synthesis or degradation (2).

Endothelial dysfunction and oxidized low-density
lipoprotein (oxLLDL) is believed to play a key role in the
initiation of the atherosclerotic process. In 1998, the lectin-
like oxidized low-density lipoprotein receptor 1 (LOX-1)
was identified as the receptor for oxLDL on endothe-
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lial cells. Lectin-like oxidized LOX-1 is a type II mem-
brane protein that belongs to the C-type lectin family of
molecules that can act as a cell-surface endocytosis recep-
tor for atherogenic oxLDL (3). Measurement of soluble
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lectin-like oxidized LDL receptor 1 (sLOX-1) in vivo may
provide a novel diagnostic tool for the evaluation and pre-
diction of atherosclerosis and vascular disease (4). sLOX-
1 is identified endothelial receptor for oxLDL that plays
a centric role in oxLDL-induced endothelial dysfunction
(5). Level of circulating sLOX-1 may reflect the expres-
sion of LOX-1, and is increasingly viewed as a biomarker
for coronary artery disease (CAD). LOX-1 plays a pivotal
role in the cross-talk between MetS and CAD (6).

Low levels of HDL-cholesterol (HDLC; where HDL is
high-density lipoprotein), which is one of the most im-
portant antioxidant defense system in plasma, are typical
in MetS. The antioxidant properties of HDL are at last
partly attributable to paraoxonase 1 (PON1). PON1 and
arylesterase (ARE) are lipophylic antioxidant enzymes.
Studies showed that subjects with MetS have lower PON1
activity (7). NO is known to play a role in the pathogenesis
of obesity, MetS, hypertension, and IR (8,9). Endothelin-
1 (ET-1) is a potent vasoconstrictor peptide and elevated
level of ET-1 is a well-known marker of endothelial dys-
function and generates IR in visceral adipose tissue (10).

NO also plays a major role as a regulator during the on-
set of immunological and inflammatory reactions. Poly-
morphism in endothelial nitric oxide synthase (eNOS)
gene is associated with MetS in humans (8, 9).

In this study, we investigated the sLOX-1 levels in pa-
tients with MetS, possible association of sLOX-1 with
the oxLDL, PONI1, ARE, eNOS, NOx, ET-1 levels, to
determine their relationships with demographic and clin-
ical parameters, and we compared these parameters with
healthy controls. So, we aimed to see if sSLOX-1 level could
be an earlier predictor of endothelial dysfunction along
with the aforementioned biomarkers.

MATERIALS AND METHODS
Subjects

A total of 55 patients with the MetS based on the Adult
Treatment Panel III (ATP III) criteria (11) were included
in the current study. All patients had been examined by the
same physician at the Internal Medicine Outpatient Clinic
of our hospital. MetS was diagnosed as the presence of at
least three of the following parameters according to ATP
III criteria: abdominal obesity (waist circumference >102
cm for males and >88 cm for females), hypertension (SBP
> 130 mmHg and/or DBP > 85 mmHg) or history of an-
tihypertensive usage, hypertriglyceridemia (>150 mg/dl)
or presence of treatment for this disorder, low HDL-C
(<40 mg/dl in males and <50 mg/dl in females), and
high fasting plasma glucose (=100 mg/dl) or presence of
diagnosis of type 2 diabetes. Smokers and patients who
were taking drugs known to affect oxidant and antioxi-
dant status were excluded.
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The control group consisted of 29 healthy subjects who
were selected from the hospital staff and did not have a
personal or family history of diabetes or dyslipidemia and
had normal thyroid, hepatic, and renal function. The 2-hr
glucose tolerance test was used to rule out impaired glu-
cose regulation in healthy controls. Smokers and healthy
subjects who were taking drugs that are known to affect
carbohydrate and lipid metabolism or oxidant and antiox-
idant status were also excluded from the control group.
All patients and controls were of Turkish descent. The
height and weight of each subject were measured without
shoes but with clothes on using a calibrated stadiometer
and a balance beam scale. The body mass index (BMI)
of each subject was calculated using the following for-
mula: weight (kg)/height (m)>. Waist circumference was
measured twice to the nearest 0.1 cm with a flexible tape
measure at the level of the minimum circumference, which
was usually at the level of the navel.

Ethics

All participants were informed about the survey and
freely signed and dated the consent form. The protocol
was approved by the Ethics Committee of Cerrahpasa
Medical Faculty and was conducted in accordance with
the Declaration of Helsinki.

Laboratory Analysis
Sample collection and preparation

Drugs were administered at least 24 hr prior to
blood collection. Clinical parameters, including routine
biochemical parameters, were measured using standard
protocols. Blood samples were collected in ethylene-
diaminetetraacetic acid (EDTA)-containing tubes and
anticoagulant-free tubes after an overnight fast. After im-
mediate centrifugation (3,000 x g) for 10 min at 4°C,
plasma and serum were separated in Eppendorf tubes
and frozen immediately at —80°C until analysis.

The homeostasis model assessment (HOMA) was used
to detect the degree of IR by measuring the levels of basal
(fasting) glucose and insulin. HOMA-IR was calculated
using the following formula: HOMA-IR = (fasting glu-
cose [mg/dl] x fasting insulin [xU/ml])/05.

Measurements of the serum soluble LOX-1 concentra-
tions

Serum sLOX-1 levels were measured by a commer-
cially available enzyme-linked immunosorbent assay kit
(USCN, Life Science, Inc. E91859Hu, Export Process-
ing Zone, Economic and Tecnological Development
Zone, Wuhan 430056, P. R. China). The coefficients of
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intra- and interassay variation were 5.3% (n = 10) and
7.5% (n = 10), respectively.

Measurement of plasma oxLDL concentrations

Plasma MDA-oxLDL concentrations were measured
by enzyme-linked immunoassay using commercially avail-
able kit (Biomedica, Germany, Lot No. BI-20022). The
coefficients of intra- and interassay variations were 4.8%
(n =10) and 5.6% (n = 10), respectively.

Measurement of plasma eNOS activity

Plasma eNOS activity was measured by enzyme-linked
immunoassay using commercially available kit (USCN,
Life Science, Inc.). The coefficients of intra- and interas-
say variations were 5.7% (n = 10) and 6.9% (n = 10),
respectively.

Measurement of plasma ET-1 concentrations

Plasma ET-1 concentrations were measured by enzyme
immunoassay using commercially available kit (Enzo Life
Sciences catalog no. ADI-900-020A; Lorrach, Germany)
in our laboratory. The coefficients of intra- and interas-
say variations were 5.9% (n = 10) and 6.9% (n = 10),
respectively.

Measurement of serum NOx concentrations

Serum NOx concentrations were determined by mea-
suring serum NO,/NOj levels using nitrate/nitrite colori-
metric assay kit (Enzo Life Sciences catalog no, ADI-917-
020). The coefficients of intra- and interassay variations
were 4.1% (n = 15) and 4.9% (n = 15), respectively.

Measurement of serum PON1 ARE Activity

ARE activity was also measured spectrophotometri-
cally using phenylacetate (Sigma Co., London, UK) as
the substrate. The assay mixture contained 100 pl of 10
mmol/1 substrate solution, 5 pl serum, and 1 mmol/l
CaCl, (Sigma, USA) in 50 mmol/1 Tris buffer (Fluka
Chemie, Switzerland), pH = 8.0. Production of phenol
was determined spectrophotometrically after 2 min at
270 nm. The assay mixture was prepared daily before
use. PON1 ARE activity was monitored in triplicate and
the results are presented as micromole per minute per
milliliter (12). Mean intra- and interassay coefficients of
variation were up to 5.2 % (n = 15) and 7.6 % (n = 15),
respectively.
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Measurement of serum PON1 paraoxonase Activity

PONI activity was assayed using synthetic paraoxon
(diethyl-p-nitrophenyl phosphate) as substrate. PONI
activity was determined by measuring the initial rate of
substrate hydrolysis to p-nitrophenol, whose absorbance
was monitored at 412 nm in the assay mixture containing
2.0 mM paraoxon, 2.0 mM CaCl,, and 20 pl of plasma in
100 mM Tris-HCI buffer (pH = 8.0). The blank sample
containing incubation mixture without plasma was run si-
multaneously to correct for spontaneous substrate break-
down. The enzyme activity was calculated from E412 of
p-nitrophenol (18.290 per M/cm) and was expressed as
U/ml; 1 U of enzyme hydrolyzes 1 nmol of paraoxon per
minute (13). Mean intra- and interassay coefficients of
variation for this analysis were 8.2% (n = 15) and 9.5%
(n = 15), respectively.

The other biochemical parameters were measured by
routine methods with commercial kits.

Statistical Analysis

Statistical analyses were performed using SPSS 20.0 for
Windows. The results are expressed as the mean =+ stan-
dard deviation. Mann—Whitney U tests were used to com-
pare the mean values between the groups. Spearman’s rho
test was used to determine the correlations with MetS
risk factors. Pearson’s correlation was used for numerical
data. To assess the diagnostic accuracy, we performed re-
ceiver operating characteristic (ROC) curve analysis. The
area under the ROC curve (AUC) was then estimated.
The endothelial dysfunction variable, does the model also
include age, gender, BMI, cutoff values were also deter-
mined according to ROC analysis. Multivariate logistic
regression model was performed to determine the effect
of independent risk factors for MetS. P < 0.05 values were
considered to be statistically significant.

RESULTS

The general characteristics of the studied groups are
shown in Table 1. No significant differences were observed
between the patient and control groups with regards to
age, total protein, albumin, LDL-C, and HDL-C levels.
However, the number of female patients within the MetS
group was higher significantly (P <0.001) than in the con-
trol group. As expected, a comparison of the diagnostic
criteria between the two groups revealed significant dif-
ferences in hypertension, hyperlipidemia, hyperglycemia,
obesity, family history for CAD, systolic and diastolic
blood pressure, waist circumference, and hip circumfer-
ence. Patients in the MetS group had significantly higher
levels of uric acid (P <0.001), total cholesterol (P <0.001),
triglyceride (P <0.001), fibrinogen (P <0.001), glucose
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TABLE 1. Demographic and Biochemical Values of MetS TABLE 2. Endothelial Damage Parameters of MetS Patients

Patients and Controls

and Controls

Metabolic
Control group, syndrome,
n=29 n=>55 P
Age 4524 + 7.52 50.73 £+ 6.41 NS
Sex (F/M) 10719 37/18 <0.001/
<0.001
Waist circumference 81.21 + 9.12 103.55 £ 7.24 <0.001
(cm)
Hip circumference 99.59 £ 9.36 116.16 £+ 7.96 <0.001
(cm)
BMI (kg/m?) 24.11 £ 2.71 34.07 £ 3.67 <0.001
Systolic blood 112.41 £ 6.36 135.18 £ 7.26 <0.001
pressure (mmHg)
Diastolic blood 74.14 £ 5.68 83.45 £ 6.23 <0.001
pressure (mmHg)
Total protein (g/dl) 7.37 £ 0.35 7.42 + 0.31 NS
Albumin (g/dl) 4.61 £ 0.25 445 + 0.24 NS
Uric acid (mg/dl) 4.10 + 1.07 531 +£ 1.14 <0.001
Total cholesterol 162.03 £ 23.25 198.56 + 41.31  <0.001
(mg/dl)
HDL-C (mg/dl) 46.45 + 6.23 47.62 + 9.64 NS
LDL-C (mg/dl) 97.48 £+ 23.22 11098 + 37.49 NS
Triglyceride (mg/dl) 98.10 £ 28.89 196.18 £+ 86.86  <0.001
Fibrinogen (mg/dl) 277.34 + 47.65 338.60 + 69.03  <0.001
Glucose (mg/dl) 93.03 £ 9.78 15424 +£ 4793  <0.001
C-peptide (ng/ml) 1.65 £ 0.59 2.18 £ 1.03 NS
HbAl¢ (%) 5.62 £+ 0.36 8.00 £ 1.83 <0.001
Insulin (pU/ml) 9.84 + 4.45 37.82 £ 4472 <0.001
HOMA-IR 2.25 £+ 1.00 15.02 £ 23.10  <0.001

BMI, body mass index; LDL, low-density lipoprotein; HDL, high den-
sity lipoprotein; NS, nonsignificant.

(P <0.001), HbAl¢ (P <0.001), insulin (P <0.001), and
HOMA-IR (P <0.001) than those in the control group.

The endothelial dysfunction parameters in the two
groups are shown in Table 2. sSLOX-1 levels were sig-
nificantly higher in patients with MetS compared with
healthy control (P <0.023). oxLLDL levels were signif-
icantly higher in patients with MetS compared with
healthy control (P <0.001). PON1 and ARE activities
were found to be decreased (P <0.001, P <0.010, respec-
tively) in serum of patients with MetS compared to con-
trols. eNOS activities and NOx levels were significantly
lower in the MetS group compared with healthy control
(P <0.017, P <0.004, respectively). ET-1 levels were sig-
nificantly higher in patients with MetS compared with
healthy control (P <0.001).

sLOX-1 was positively correlated with oxLDL (r =
0.552, P < 0.001), ET-1 (r = 0.640, P <0.001), and BMI
(r =0.321, P = 0.017) in MetS patients (Fig. 1), but no
correlations were observed between laboratory endothe-
lial dysfunction parameters and any of the components
of MetS. Positive correlations were observed between
eNOS activity and the NOx and insulin levels (r = 0.826,

Metabolic syndrome

Control (n = 29) (n=155) P

sLOX -1 0.68 + 0.46 1.08 + 0.86 0.023
(ng/ml)

oxLDL 0.89 + 0.21 1.90 + 1.14 <0.001
(e

eNOS 933.54 £+ 138.09 852.60 + 147.69 0.017
(pg/ml)

NOx 83.22 £+ 35.93 64.96 + 20.71 0.004
(nmol/1)

ET-1 1.72 £ 0.98 5.74 + 3.41 <0.001
(pg/ml)

PONI (U/1)  91.43 £ 21.19 58.26 + 11.27 <0.001

ARE 67.56 £ 35.26 52.55 £ 17.32 0.010
(kU/1

sLOX-1, soluble lectin-like oxidized LDL receptor 1; oxLDL, oxidized
LDL; eNOS, endothelial nitric oxide synthase; NOx, nitric oxide; ET-1,
endothelin-1; PON1, paraoxonase; ARE, arylesterase.

r=0.552
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Fig. 1. The relationship between oxLDL (A), ET-1 (B), and BMI (C)
with sSLOX-1 in MetS patients.
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TABLE 3. Sensitivity, Specificity, AUC, Cutoff, and Asymptotic
Significance of LOX-1, eNOS, NOx, ET-1, and PONI1 Levels in
All Subjects

Sensitivity ~ Specifity Asymptotic
(%) (%) AUC Cutoff significance
BMI (kg/m?) 98.2 103 0981 27 <0.001
sLOX —1 (pg/ml) 76.4 41.4 0.640 045 <0.05
oxLDL (pU/1) 61.8 96.6 0.745 1.3 <0.001
eNOS (pg/ml) 58.6 70.9 0.336 900 <0.05
NOx (pmol/1) 79.3 41.8 0.355 56 <0.05
ET-1 (pg/ml) 74.5 89.7 0.860 2.5 <0.001
PON1 (U/1) 93.1 94.5 0.073 75 <0.001
>
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Fig. 2. ROC curves for NOx, ET-1,eNOS, oxLDL, and sLOX-1 values.

P < 0.001; and r = 0.303, P = 0.025, respectively). ET-
1 levels were also significantly negatively correlated with
ARE (r = —0.297, P = 0.028). PON1 was positively cor-
related with HDL (r = 0.267, P <0.049), total protein
(r =0.286, P = 0.034) in MetS patients.

A comparison of the ROC curves for sensitivity, speci-
ficity, AUC, cutoff, and asymptotic significance of BMI,
sLOX-1, eNOS, NOx, ET-1, and PONI in all subjects are
shown in Table 3 and Figure 2.

The endothelial dysfunction variables include age, gen-
der, sLOX-1, eNOS, NOx, ET-1, and PON1. Multivari-
ate logistic regression analysis revealed that PON1 and
oxLDL were the variable that had a significant effect on
MetS (P <0.001 OR = 154.308; 95% CI: 21.095-1128.760;
P =0.033 OR = 19.22; 95% CI, 1.267-291.554, respec-
tively).
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DISCUSSION

sLOX-1 is a recently discovered specific oxLDL recep-
tor that is expressed in many kinds of cells to mediate
multiple pathological injuries (14). OxLDL also plays an
important role in the development of atherosclerotic pro-
cesses and endothelial dysfunction (15,16). MetS refers to
the clustering of cardiovascular risk factors that include
diabetes, obesity, dyslipidemia, and hypertension. As ex-
pected, dyslipidemia, particularly increased plasma level
of oxLLDL, plays the major role in the upregulation of
sLOX-1 (17). The major finding of the present study was
sLOX-1 levels were positively correlated with oxLDL,
ET-1, and BMI. We found that sLOX-1, oxLDL, and
ET-1 levels were significantly higher in patients with MetS
when compared with healthy controls.

Lietal. (6) demonstrated that LOX-1 plays a pivotal role
in the cross-talk between MetS and CAD, and high LOX-1
level could perhaps be used to predict the occurrence of fu-
ture cardiovascular events in patients with MetS. sLOX-1
levels are significantly increased in metabolic disorders,
including obesity (18) and diabetes mellitus (19), and are
positively correlated with reduction in body weight (20).
All this results are consistent with our study. In vitro
and animal studies showing that LOX-1 expression is in-
creased by the hyperglycemic milieu (21-23). Tan et al.
(19) reported that serum log(sLOX-1) correlated only with
serum AGEs in the diabetic patients and no correlation
was seen with age, BMI, systolic or diastolic BP, fast-
ing glucose, plasma lipids, or log(CRP). Then observed
an increase in sSLOX-1 with extremely high glucose levels
in vitro. LOX-1 expression may be increased by glucose
both in macrophages and in endothelial cells (21,22), but
not blood stream. No correlations were observed between
sLOX-1 and glucose levels in our study. According to ROC
analysis, LOX-1 showed only a borderline level of signifi-
cance (AUC = 0.640, P <0.05). We believe that this assay
may be statistically meaningful, but it may not have any
clinical significance in MetS.

Reactive oxygen species (ROS) is usually considered to
be a toxic by-product of cell metabolism. It interacts with
lipids, proteins, or DNA, leading to histological changes
and cellular malfunction; furthermore, this reaction varies
in different cells (14). The decrease of total PON1, ARE,
eNOS activities, and NOx levels may indicate that there is
a tendency to atherothrombotic process in patients with
MetS. Our previous study shows that the increased ad-
vanced protein oxidation products (AOPPs) levels and
higher pro-oxidant-antioxidant balance (PAB) values are
likely to be a result of oxidative stress (23). The current
study shows a substantial impairment of PON1 and ARE
activities that have lipophilic antioxidant characteristics
in patients with MetS. PON1 was also positively corre-
lated with HDL and total protein in MetS patients. Some



previous studies observed a progressive decrease of PON1
activity by increasing the number of diseases associated
with MetS (7,24-26). Our results were similar with other
researches. PON1 protects LDL and HDL against oxida-
tive modification and oxidation of LDL is recognized as
an early stage in the development of atherosclerosis (27).
According to the ROC curves, PONI1 activity were both
highly sensitive (93.1%) and specific (94.5%). However,
we could not find any data regarding the association of
PONI activities with the MetS.

Recent studies have suggested that endothelial NO-
mediated vasorelaxation is impaired in MetS (28).
Although the results are controversial, high serum NOx
level seems as an independent predictor of incident
MetS and it may be a potential biomarker for assessing
cardiometabolic disturbances (29-32) The major finding
of the present study was sLOX-1 levels were positively
correlated with oxLDL, ET-1, and BMI. We found
that both eNOS and NOx are lower in MetS patients.
Decreased eNOS and NOx levels significantly contribute
to endothelial dysfunction observed in MetS. NOx
can be considered a double-edged sword, so that while
both very-low and very-high concentrations could be
pathologic, its low concentration is normal. LOX-1 may
also indirectly inhibit eNOS pathway via activation of
arginase II that competitively inhibits eNOS through the
utilization of their common substrate, L-arginine (33).
Positive correlations were also observed between eNOS
activity and the NOx and insulin levels in our study.
Inhibition of eNOS may decrease the production of
NOx. Consequently, NO deficiency upregulates LOX-1
expression, leading to even more LOX-1-mediated NO
deficiency. It is unclear whether the trigger of this cycle is
the decrease of NO or the activation of LOX-1 (33).

ET-1 levels are a well-known marker of vascular
endothelial dysfunction and contribute to pathological
manifestations. ET-1 upregulation and/or NO release
imbalance by endothelial cells represents one of many
putative factors linking IR and the development of
atherosclerotic vascular disease. Our study demonstrates
that ET-1 levels were significantly higher in patients
with MetS compared with healthy control and ET-1
provides useful information for stratifying cardiovascular
status with respect to endothelial dysfunction in MetS.
Insulin stimulates both NO activity and ET-1. But
positive correlations were also observed between insulin
levels and eNOS activity, except ET-1 in our study.
Verma et al. (34) demonstrated that insulin-mediated
vasorelaxation is only well patented when antagonizing
ET-1 receptors. Insulin exhibits a dual and opposite
action on blood vessels with NO-mediated vasodilation
and not ET-1-mediated vasoconstriction. The binding
of platelets to LOX-1 enhances the release of ET-1 and
suppresses the release of NO from endothelial cells. This
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suggests that platelet-endothelium interaction via LOX-1
might induce endothelial changes in a similar way to
oxLDL (35). sLOX-1 was also positively correlated with
ET-1 and BMI in MetS patients. Induction of sLOX-1
mediates endothelial dysfunction through a number of
pathways, including induction of ET-1 (33).

In summary, sLOX-1 levels are associated with cardio-
vascular risk factors, such as increased oxLLDL, obesity,
and diabetes in patients with MetS. An increased concen-
tration of sSLOX-1 could be an early predictor of endothe-
lial damage in MetS. sLOX-1 binding to oxLDL may
decrease NOx release via attenuated eNOS activity. In-
creased sSLOX-1 may cause damage in many kinds of cells
to mediate multiple pathological injuries in MetS, thus
anti-LOX-1 treatment may reverse this damage. We hope
that sSLOX1, as an easy, cheap, and noninvasive biomarker
of endothelial injury, should be more widely used in the
future in patients with MetS.
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ABBREVIATIONS

ARE = arylesterase

AUC = area under the curve

BMI = body mass index

CAD = coronary artery disease

eNOS = endothelial nitric oxide synthase
ET-1 = endothelin-1

HDL-C = high-density lipoprotein cholesterol
HOMA = homeostasis model assessment

IR = insulin resistance

MetS = metabolic syndrome

NOx = nitric oxide

oxLDL = oxidized LDL

PON1 = paraoxonase 1

ROC = receiver operating characteristic
sLOX-1 = soluble lectin-like oxidized LDL receptor 1
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