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Background and Aim. We aim to elucidate the association of risk factors for atherosclerosis and H. pylori infection according to the
promotor polymorphism of the CD14 gene in healthy Korean population. Methods. The patients who visited our hospital for routine
health examinations and 266 healthy adults (170 males and 96 females) were enrolled in this study. The promotor polymorphism
at —159C/T of the CD14 gene was determined by PCR-restriction fragment length polymorphism analysis. According to genetic
polymorphism and H. pylori infection, we analyzed the risk of atherosclerosis. Results. The genotype frequencies were CC 7.9%, CT
45.1%, and T'T 47.0%, respectively. There were no differences between specific genotypes of CD14 gene and H. pylori infection rate.
As for HDL cholesterol level, there were significant differences among the three genotypes (P < 0.01). In subjects with H. pylori
infection, no significant differences were observed between specific genotypes of CD14 gene and the risk factors of atherosclerosis.
Conclusion. The promotor polymorphism at —159C/T of the CD14 gene was associated with the risk factor of atherosclerosis in
healthy Korean population. However, it was not associated with the rate of H. pylori infection and H. pylori induced atherosclerotic

risk.

1. Introduction

Clusters of differentiation 14 (CD14) receptor is a mediator of
the inflammatory response by recognition of lipopolysaccha-
ride (LPS), a major component of the outer cell wall of Gram-
negative bacteria [1]. By inducing inflammatory reactions,
chronic infection, such as Helicobacter pylori (H. pylori),
plays an important role in the development of atherosclerosis
and its associated complications [2-5]. Recently, it has been
widely accepted that inflammation and infection play a key
role in atherosclerosis and cardiovascular diseases [6-10].
Clinically, as with H. pylori infection, atherosclerotic cardio-
vascular abnormalities are common, and the infection of this
bacterium may be introduced as a risk factor of coronary arte-
rial disease (CAD), independent of known risk factors [2-5].

Moreover, genetic factors for the development of atheroscle-
rosis would be associated with the LPS-mediated activation
processes of monocytes and their receptor CD14 [11-13].

The CD14 gene promoter contains a single nucleotide
polymorphism, and cytosine (C) to thymine (T) transition
polymorphism at position —159 may influence the expression
of CDI14 [14]. C-to-T transition polymorphism at position
—159 in the promoter region of the CD14 gene may affect the
affinity of specificity protein (Sp protein) binding and modify
transcriptional activity. This variation is important for the
pathogenesis of inflammatory disease [14, 15]. It has been
thought that a functional polymorphism in the promoter of
the CD14 gene (CD14 -159C/T) is associated with H. pylori-
related gastric carcinoma [16, 17], ischemic heart disease,
and atherosclerosis [18-21]. Until now, several studies have
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yielded conflicting results [22-24]. Because gastric carci-
noma and cardiovascular disease are multifactorial disorders
caused by the interaction of gene-by-gene and/or gene-by-
environment interactions, it is hard to conclude the causal
relationship between the specific genotype and the disease.
Moreover, in Korean population, there are limited data availa-
ble on the association of CD14 polymorphism and the specific
diseases.

In this study, we focus on normal healthy Korean popu-
lation and aim to elucidate the association of risk factors for
atherosclerosis and H. pylori infection according to the pro-
motor polymorphism of the CD14 gene.

2. Material and Methods

2.1. The Study Population. Healthy patients were enrolled
from a teaching hospital of the Catholic University of Medi-
cine, St. Vincent’s Hospital, from March 2009 to February
2010. They were asymptomatic examinees of regular health
screening with a simple symptom questionnaire at the Health
Promotion Center of the same hospital and had endoscopic
examinations for free nationwide gastric cancer screening in
a Korean adult population. They had no history of hyper-
tension, diabetes, cardiac disease, or any other chronic ill-
ness. Individuals with conditions that might have substan-
tial effects on our study results (e.g., serum creatinine
>2.5mg/dL, total bilirubin >3.0 mg/dL), pregnant women,
patients with psychiatric diseases, and patients who did not
sign a consent form were excluded. Individuals with grossly
severe gastric atrophy or ulceration or who were taking
specific gastrointestinal medication, NSAIDs, or any other
drugs were also excluded. Alcohol drinking was defined as
consumption of at least 20 g alcohol/day and up to three
times/week. Smoking was defined as current smoker.

2.2. Physical Examination and Collection of Specimen.
Height, weight, and body mass indices (BMI, kg/m”) were
measured using the Inbody 720 (Body Composition Analysis,
Biospace Co.). The waist circumference was measured with
the individual standing upright, with their top raised and
under an exhalation state, at the middle area between the low-
est area of the number 12 costa and the highest iliac crest, by
an experienced person using a ruler with units of 0.1 cm. For
systolic and diastolic blood pressure measurements, the sub-
jects took sufficient rest while sitting down over a 5-minute
period, and they were measured once with an automatic
hemadynamometer.

After fasting for more than 12 hours, serum samples were
collected from each patient’s upper arm. Fasting blood sugar
(FBS), aspartate transaminase (AST), alanine aminotrans-
ferase (ALT), total cholesterol, triglyceride, HDL cholesterol,
high-sensitivity CRP (hs-CRP), lipoprotein a (Lp (a)), free
T4, thyroid stimulating hormone (TSH), and ferritin level
were measured. Blood samples (10 mL) were obtained from
all subjects and collected in a test tube containing EDTA or
heparin.
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In enrolled patients, two biopsy specimens were taken
during upper gastrointestinal endoscopy from greater cur-
vature side of the midantrum and corpus for histology. The
diagnosis of H. pylori infection was made by the histologic
evidence with a Warthin-Starry silver stain in any of two spec-
imens from antrum and corpus.

3. Genetic Polymorphism

Genomic DNA was acquired from buffy-coat leukocytes
using the AccuPrep Genomic DNA Extraction Kit (BIO-
NEER CORPORATION, Daejeon, Republic of Korea). The
promoter polymorphism at —159 of CD14 gene was evaluated
using the polymerase chain reaction-restriction fragment
length polymorphism (PCR-RFLP) method. The PCRs were
set up using i-Star Taq DNA polymerase (iNtRON BIO-
TECHNOLOGY, Seoul, Republic of Korea). In brief, we
amplified the CD14 gene promoter region using the forward
primer 5'-ATCATCCTTTTCCCACACC-3' and the reverse
primer 5'-AACTCTTCGGCTGCCTCT-3'. In a total reac-
tion volume of 10 uL, 1 L 10X buffer, 10 pmol of each primer,
1uL of genomic DNA, and 1 yL of ANTP mixture were com-
bined. The following reaction conditions were established: an
initial denaturation at 95°C for 5 minutes followed by 35
cycles at 95°C for 30 seconds, at 64°C for 30 seconds, and at
72°C for 30 seconds. The final extension step was carried out
for 5 minutes at 72°C. The reactions were run on a Bio-
Rad MyCycler thermal cycler (BIORAD, USA). 3 uL of the
resultant PCR products were digested overnight with Haelll,
the appropriate restriction enzyme (New England BioLabs,
Beverly, MA, USA), and the digests were electrophoresed in
3% agarose gel. The CD14 C allele was cut into 2 fragments of
140 and 155 base pairs, whereas the T allele remained uncut,
with a length of 295 base pairs.

4. Statistics

Statistical analysis was conducted using SPSS version 16.0
software. Data was expressed as means + standard deviation.
Allele and genotype frequencies were compared via chi-
squared tests. The normality in the distributions was assessed
using normal probability plots. ANOVA or Student’s ¢-test
was used to assess normally distributed variables where
appropriate. Kruskal-Wallis H test was used for analysis of
factors that were not normally distributed. Differences at the
level of P < 0.05 were regarded as statistically significant.

5. Ethics Statement

Informed consent was obtained from all patients, and the
study was approved by the Institutional Review Board of the
Catholic University of Korea (VC08TISI0082).

6. Results

6.1. Basal Characteristics of the Enrolled Patients. A total of
266 healthy adults (170 males and 96 females) were enrolled
in this study. The mean age of the subjects was 47.99 + 10.86
years, and no differences between males and females were
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FIGURE 1: Detection of the ~159C/T polymorphism of CD14 gene by
using PCR-RFLP. Digestion of the PCR products yielded bands of
295bp in TT homozygotes, 140 and 155 bp in CC homozygotes, and
all 3 bands (140, 155, and 295 bp) in heterozygotes.

detected (male: 47.60+10.49; female: 48.69+11.52; P = 0.44).
The average BMI of the subjects was 24.33 + 2.92 kg/m?, and
the average waist circumference was 88.26 + 8.24 cm.

6.2. Analysis of Risk Factors for Atherosclerosis according to
CDI4 Polymorphism. Digestion of the PCR products for the
promoter polymorphism at —159C/T of the CDI4 gene
yielded bands of 295bp in TT homozygotes, 140 and 155 bp
in CC homozygotes, and all 3 bands (140, 155, and 295 bp) in
heterozygotes (Figure 1). The genotype frequencies were CC
79%, CT 45.1%, and TT 47.0%, respectively. There were no
differences in age, sex, the ratio of smokers, and alcohol
drinkers between the three genotypes.

Between specific genotypes of CD14 gene and the risk
factors of atherosclerosis, BMI, waist circumference, systolic
blood pressure, diastolic blood pressure, fasting blood sugar,
total cholesterol, hs-CRP, and Lp (a), no significant differ-
ences were observed. Also, no significant differences of liver
function test, white blood cell, thyroid hormone, thyroid-
stimulating hormone, and ferritin level existed according to
the specific genotypes. However, as for HDL cholesterol level,
there were significant differences among the three genotypes
(P < 0.01 by ANOVA) (Table 1). When post hoc analysis was
conducted, CC genotype was clearly associated with higher
HDL cholesterol and lower TG level (P = 0.04), compared
with CT and TT genotypes.

6.3. Analysis by Gender. When the subjects were divided by
gender, the risk of atherosclerosis according to CD14 poly-
morphisms was evaluated. In male, there were no differences
between specific genotypes of CD14 gene and the risk factors
of atherosclerosis (Table 2). In female, no relevant associa-
tions were observed except HDL cholesterol and TSH level
(P = 0.05) (Table 3).

6.4. H. pylori Infection State and Analysis of Risk Factors for
Atherosclerosis in Individuals with H. pylori Infection. Total of

133 subjects (50.0%) had associated H. pylori infection. There
were no significant differences of atherosclerosis risk between
H. pylori-positive and H. pylori-negative subjects.

The frequencies of the CC, CT, and TT genotype with
H. pylori infection were 10.5% (14/133), 48.9% (65/133), and
40.6% (54/133), and T allele frequency in subjects with H.
pylori infection was 0.70. No significant difference between
specific CD14 genotype and H. pylori infection status was
found (P = 0.06). In subjects with H. pylori infection, no sig-
nificant differences were observed between specific genotypes
of CD14 gene and the risk factors of atherosclerosis (Table 4).

7. Discussion

Chronic H. pylori colonization may be associated with an
increased risk for atherosclerosis [25, 26] and plays a causative
role in the autoimmune diseases [27]. But the mechanisms
by which this bacterium may trigger atherosclerosis remain
incompletely understood. The underlying hypothesis is that
it has atherogenic capacities by chronic low-grade activation
of the hemostasis cascade. CD14 as a pattern recognition
molecule of the innate immune response is the main receptor
for LPS generated by Gram-negative bacteria such as H.
pylori. It stimulates the release of proinflammatory cytokines,
which is involved in the induction of the synthesis of tumor
necrosis factor-a (TNF-«), interleukin-1 (IL-1), interleukin-
6 (IL-6), growth factors, coagulation factors, and primary
immune response. Activated macrophages via CD14 recep-
tor may induce IL-6 production within the atheroma. An
abnormally high plasma level of IL-6 represents a further
risk factor for plaque rupture and atherosclerosis progression
(10, 11, 28, 29].

Previously, it has been reported that acute myocardial
infarction/atherosclerosis are more closely related to CD14
—159TT homozygotes [30-32]. Meta-analysis reported that
the causal relationship between TT genotype and ischemic
heart disease was probably established only in the East Asian
population, but there was no significant association in a
European population and an Indian population [33]. In our
study, 47.0% of the participants evidenced the TT genotype,
which is substantially higher than the 15.6-27.4 % reported
in studies conducted in other countries [14-16, 18, 19, 22].
It suggested that the contribution of genetic determinants
might differ significantly between ethnicities. For the most
part, the ischemic heart disease has complex origins that
are caused by a combination of genetic, environmental, and
lifestyle factors. Therefore, it is hard to conclude that the sin-
gle gene variants will be proven as probable association with
the specific disease. In this study, we focused on the relation
between a risk factor and genetic polymorphism, and selected
healthy adults without specific gastrointestinal symptoms
to reduce the risk of selection bias. Our data showed that
—159CT and TT genotypes of CD14 gene have lower HDL
cholesterol and higher triglyceride serum concentrations as
compared to CC genotype. As demonstrated previously, low
HDL cholesterol was well known as a potent risk factor even
in the presence of very low level of LDL cholesterol [34].
Evidence of the association between triglyceride values and
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TaBLE 1: Risk factors of atherosclerosis according to CD 14 —159 genotypes.
CC CT TT p*

Age 47.00 £ 11.95 47.56 £11.43 48.44 + 10.04 0.75
Sex (male : female) 11:10 80:40 79:46 0.44
Smoking 12 50 42 0.09
Alcohol drinking 14 72 68 0.47
H. pylori infection 14 65 54 0.06
Waist circumference (cm) 87.52+£7.97 88.88 + 8.65 87.79 £7.93 0.58
Body mass index (Kg/m?) 24.11 +2.83 24.34+2.99 2437 +291 0.94
SBP (mmHg) 125.28 £ 18.59 126.63 £ 13.52 127.07 £ 14.17 0.88
DBP (mmHg) 7544 +12.76 75.32+9.10 76.23 £ 9.87 0.78
Hemoglobin (g/dL) 14.37 + 1.35 14.68 £1.88 14.59 + 1.60 0.72
ESR 1527 £1.15 12.84 £ 1.04 13.70 £ 1.03 0.76
AST (IU/L) 24.90 £9.12 24.54+9.74 23.05 +7.06 0.33
ALT (IU/L) 24.07 £ 15.27 28.36 £ 19.11 26.14 + 14.12 0.41
rGTP (IU/L) 30.81 = 31.82 42.44 £ 47.29 36.10 = 33.00 0.31
FBS (mg/dL) 96.24 +11.49 102.22 £ 21.71 103.01 £25.21 0.45
Uric acid (mg/dL) 543 +1.34 5.57 + 1.54 5.33 +1.45 0.48
Triglycerides (mg/dL) 105.38 + 48.85" 159.04 + 123.83 160.76 £ 97.53 0.08
Total cholesterol (mg/dL) 191.52 £ 31.01 204.02 £ 39.22 194.77 £ 32.89 0.13
HDL cholesterol (mg/dL) 52.67 +15.04 45.87 £9.61 44.10 £9.19 <0.01"
hs-CRP (mg/dL) 0.23+0.23 0.19 £ 0.40 0.21 £0.40 0.92
Lp (a) 11.93£9.92 11.74 £ 13.09 15.92 £17.52 0.35
Free T4 (ng/dL) 0.98 £0.17 1.03+£0.15 1.16 £ 0.91 0.23
TSH (ug/mL) 2.14+1.79 1.89 £1.97 1.70 + 2.68 0.20
Ferritin (ng/mL) 133.00 £ 164.03 134.39 + 88.13 145.43 £129.98 0.87

All values are presented as mean + standard deviation of the mean. *P values were obtained by one-way ANOVA. TP values (CC genotype versus CT/TT
genotypes) were obtained by Scheffe’s post hoc test after one-way ANOVA (P < 0.05).
H. pylori: Helicobacter pylori, SBP: systolic blood pressure, DBP: diastolic blood pressure, ESR: erythrocyte sedimentation rate, AST: aspartate transaminase,
ALT: alanine aminotransferase, FBS: fasting blood sugar, hs-CRP: high-sensitivity C-reactive protein, Lp (a): lipoprotein a, and TSH: thyroid stimulating

hormone.
TaBLE 2: Risk factors for atherosclerosis according to male gender.
CC CT TT p*

Age 44.18 +7.25 47.14 + 11.35 48.77 £9.97 0.29
Waist circumference (cm) 86.68 + 8.73 89.63 + 8.41 88.75 +7.20 0.64
Body mass index (Kg/m?) 25.28 +2.82 24.73 +2.94 24.85 +2.62 0.82
SBP (mmHg) 131.00 + 15.61 128.19 + 12.39 129.19 + 13.09 0.67
DBP (mmHg) 79.20 £ 13.27 76.18 £9.13 78.07 £9.35 0.46
Hemoglobin (g/dL) 15.50 £ 0.62 15.34 £ 1.90 15.36 + 1.06 0.46
ESR 13.00 +5.29 11.28 +7.88 11.00 £ 6.60 0.60
AST (IU/L) 27.91+9.83 25.31 + 8.67 24.65 +7.43 0.70
ALT (IU/L) 29.27 +18.93 31.70 £ 18.87 30.30 +14.93 0.68
rGTP (IU/L) 41.64 + 39.71 53.42 +£53.89 46.39 + 36.35 0.38
FBS (mg/dL) 99.09 + 12.68 104.88 + 24.60 105.43 £ 25.93 0.82
Uric acid (mg/dL) 6.11 +1.34 6.03 +1.49 5.95+1.32 0.95
Triglycerides (mg/dL) 109.09 £ 50.32 179.51 £ 141.44 171.10 £ 110.21 0.09
Total cholesterol (mg/dL) 189.73 £ 31.04 205.79 £39.91 200.51 £ 29.52 0.51
HDL cholesterol (mg/dL) 49.27 +15.32 44.30 £ 9.45 42.68 +9.54 0.51
hs-CRP (mg/dL) 0.30 £ 0.28 0.24 £ 0.40 0.20 £ 0.40 0.30
Lp (a) 7.26 +9.95 9.41 +9.60 14.36 + 20.07 0.41
Free T4 (ng/dL) 1.00 £ 0.16 1.04 +£0.15 1.21+1.12 0.45
TSH (ug/mL) 3.06 £3.31 1.60 +1.24 1.85+3.27 0.50
Ferritin (ng/mL) 190.86 + 208.36 164.29 + 82.94 183.24 + 145.98 0.84

All values are presented as mean + standard deviation of the mean. * P values were obtained by Kruskal-Wallis H test.
SBP: systolic blood pressure, DBP: diastolic blood pressure, ESR: erythrocyte sedimentation rate, AST: aspartate transaminase, ALT: alanine aminotransferase,
FBS: fasting blood sugar, hs-CRP: high-sensitivity C-reactive protein, Lp (a): lipoprotein a, and TSH: thyroid stimulating hormone.
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TaBLE 3: Risk factors for atherosclerosis according to female gender.
CC CT TT p*
Age 50.10 £ 15.44 48.40 £ 11.69 47.84 £ 10.25 0.93
Waist circumference (cm) 85.09 + 6.74 87.16 +9.07 86.00 + 8.96 0.79
Body mass index (Kg/m?) 22,64 £2.20 23.45+2.94 23.49 £3.24 0.83
SBP (mmHg) 118.12 + 20.49 123.09 £ 15.39 123.05 £ 15.43 0.65
DBP (mmHg) 70.75 +11.11 73.35+8.85 72.74 +10.00 0.77
Hemoglobin (g/dL) 13.13 £ 0.61 13.33£0.83 13.26 £ 1.49 0.82
ESR 18.00 + 16.63 16.53 + 14.37 17.89 + 13.38 0.96
AST (IU/L) 21.60 + 7.44 2295+ 11.58 20.30 + 5.42 0.65
ALT (IU/L) 18.30 £ 7.04 21.51+17.93 18.98 + 8.98 0.96
rGTP (IU/L) 18.90 + 14.05 19.90 £ 11.49 18.41 + 14.30 0.59
FBS (mg/dL) 93.10 £ 9.69 96.77 £ 12.65 98.96 + 23.63 0.85
Uric acid (mg/dL) 458 +0.73 453+ 1.11 4.17 £ 0.86 0.29
Triglycerides (mg/dL) 111.30 + 64.14 110.87 £ 54.75 114.57 + 62.84 0.97
Total cholesterol (mg/dL) 193.50 + 32.53 200.38 + 38.01 184.91 + 36.23 0.18
HDL cholesterol (mg/dL) 57.40 + 14.51 49.36 £ 9.46 46.11 £ 7.86 0.05"
hs-CRP (mg/dL) 0.15+0.13 0.08 £ 0.05 0.24 +£0.58 0.35
Lp (a) 18.95 + 4.56 17.26 £ 18.15 18.33 £ 12.75 0.46
Free T4 (ng/dL) 0.96 £ 0.19 1.00 £ 0.16 1.07 £0.17 0.10
TSH (pg/mL) 1.49 +2.06 2.56 £2.96 1.43 +2.37 0.05"
Ferritin (ng/mL) 63.58 + 44.21 58.77 + 45.86 80.91 + 56.66 0.42

All values are presented as mean =+ standard deviation of the mean. * P values were obtained by Kruskal-Wallis H test.
SBP: systolic blood pressure, DBP: diastolic blood pressure, ESR: erythrocyte sedimentation rate, AST: aspartate transaminase, ALT: alanine aminotransferase,
FBS: fasting blood sugar, hs-CRP: high-sensitivity C-reactive protein, Lp (a): lipoprotein a, and TSH: thyroid stimulating hormone.

TABLE 4: Risk factors for atherosclerosis according to CD 14 —159 genotypes in subjects with H. pylori infection.

CC CT TT P*
Age 43.15+7.16 47.31 + 1045 46.24 +9.80 0.38
Waist circumference (cm) 89.36 + 7.67 88.98 + 8.91 87.05+7.29 0.42
Body mass index (Kg/mz) 24.85 + 2.66 24.21 +3.09 24.14+£2.93 0.73
SBP (mmHg) 127.85 + 15.15 125.35 + 13.58 125.31 + 12.96 0.82
DBP (mmHg) 78.00 + 11.80 75.27 + 8.82 75.67 £9.52 0.64
Hemoglobin (g/dL) 14.90 +£1.23 1491 £ 1.45 14.54 £ 1.65 0.39
ESR 17.71 £ 1.33 14.70 £ 1.44 16.74 £ 1.15 0.83
AST (IU/L) 28.38 £9.80 24.19 £ 10.15 23.78 £ 5.68 0.33
ALT (IU/L) 28.23 +18.10 26.50 + 16.39 28.30 + 13.54 0.21
rGTP (IU/L) 38.85 + 37.65 49.73 + 59.32 32.28 +24.49 0.31
FBS (mg/dL) 99.23 £11.53 103.67 + 24.49 101.74 + 22.84 0.78
Uric acid (mg/dL) 5.85 +1.30 544 +1.51 5.47 +1.66 0.68
Triglycerides (mg/dL) 105.92 + 49.02 164.89 + 108.10 151.50 + 108.60 0.18
Total cholesterol (mg/dL) 199.92 +29.42 201.55 + 38.49 196.39 + 29.44 0.72
HDL cholesterol (mg/dL) 50.15 + 13.47 45.16 + 8.62 4498 £9.91 0.20
hs-CRP (mg/dL) 0.28 £ 0.25 0.16 £0.18 0.27 £ 0.56 0.59
Lp (a) 9.82 +11.34 13.19 + 16.07 12.26 + 14.86 0.88
Free T4 (ng/dL) 0.96 +0.16 1.01 +0.14 1.08 +0.32 0.16
TSH (pg/mL) 3.34 +3.31 1.59 + 1.32 2.00 + 3.88 0.13
Ferritin (ng/mL) 168.80 + 181.46 152.82 + 96.51 110.18 + 53.60 0.26

All values are presented as mean + standard deviation of the mean. * P values were obtained by one-way ANOVA.

SBP: systolic blood pressure, DBP: diastolic blood pressure, ESR: erythrocyte sedimentation rate, AST: aspartate transaminase, ALT: alanine aminotransferase,
FBS: fasting blood sugar, hs-CRP: high-sensitivity C-reactive protein, Lp (a): lipoprotein a, and TSH: thyroid stimulating hormone.



cardiovascular diseases is continuously being accumulated
[35-37].

Although this study includes small size of the study pop-
ulation, it might be difficult to figure out the association bet-
ween genetic polymorphism and disease phenotype. Also, we
did not consider risk factors such as exercise activity and diet
pattern. Especially, these are the important modifiable and
preventable risk factors for cardiovascular disease. Our result
showed that significant difference of HDL cholesterol level
was pronounced in female population, because of the possi-
bility that these contributing factors for atherosclerosis were
excluded in female. In our results, there was significant differ-
ence in TSH level among the three genotypes. Although the
high level of serum TSH level is associated with multivessel
disease, it was not the determinant of cardiovascular disease
in patients with normal range of thyroid function [38, 39].
Moreover, it cannot exclude a type 2 statistical error. To
overcome it, the researcher will sample as many subjects as
cost and time allow.

In the last two decades, epidemiologic studies have dem-
onstrated that atherosclerosis is associated with several infec-
tious pathogens, including H. pylori, and the existence of a
positive association between H. pylori and CAD [2-5]. In
addition, a modest influence on CAD and progressive athe-
roma could be caused by H. pyloriinfection [40, 41]. However,
it could be debatable due to confounding bias and influ-
enced by the degree of investigations heterogeneity. On the
other hand, individual susceptibility for specific disease
existed, and genetic polymorphism can be associated with
pathogenetic mechanism. Previously, specific genotype of
CD14 gene may favor increased inflammation in atheroma,
promoting possible worsening atherosclerosis [18-22]. We
hypothesized that genetic susceptibility to H. pylori infection
is associated with the risk of atherosclerosis and aimed to
evaluate risk factors for atherosclerosis according to the CD14
polymorphism in healthy subjects with H. pylori infection. In
our results, the specific genotype of CD14 gene seems to have
the risk of atherosclerosis. However, CD14 polymorphism
was associated neither with the rate of H. pylori infection
nor with H. pylori induced atherosclerotic risk response in
Korean population. There were several limitations in this
study. We could not rule out the possibility that some cases
were negative for H. pylori at the time of collection of tissue
sample. Also, we did not consider the specific pathogenic
strain because the association of chronic H. pylori infection
with risk of atherosclerosis appeared to be limited to cagA
bearing strains in previous study [42, 43]. Its clinical signifi-
cance is uncertain and these results should expand the sample
to do further research. In addition, whether eradication of
H. pylori might decrease the risk of atherosclerosis should be
evaluated.

To date, there are limited data regarding the probabil-
ity of cardiovascular diseases according to CDI4 genetic
polymorphisms in Korean population. This provides a clue
that the high risk individuals of cardiovascular diseases
are discriminated using genetic analysis. In conclusion, the
promoter polymorphism at —159C/T of the CDI14 gene is
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positively associated with the risk factor of atherosclerosis in
healthy Korean population. Broader studies will be required
before any relatively concrete conclusions can be drawn.

Conflict of Interests

There is no conflict of interests.

References

[1] H. W. L. Ziegler-Heitbrock and R. J. Ulevitch, “CD14: cell sur-
face receptor and differentiation marker;” Immunology Today,
vol. 14, no. 3, pp. 121-125, 1993.

S

J. Danesh and R. Peto, “Risk factors for coronary heart disease
and infection with Helicobacter pylori: meta-analysis of 18
studies,” British Medical Journal, vol. 316, no. 7138, pp. 1130-1132,
1998.

[3] P. M. Ridker, J. Danesh, L. Youngman et al., “A prospective
study of Helicobacter pylori seropositivity and the risk for future
myocardial infarction among socioeconomically similar U.S.
Men,” Annals of Internal Medicine, vol. 135, no. 3, pp. 184-188,
2001.

[4] S.-W. Jin, S.-H. Her, J.-M. Lee et al., “The association between
current Helicobacter pylori infection and coronary artery dis-
ease,” Korean Journal of Internal Medicine, vol. 22, no. 3, pp. 152-
156, 2007.

[5] A.E M. Stone and M. A. Mendall, “Helicobacter pyloriis an aeti-
ological factor for ischaemic heart disease: the case in favour;
Digestive and Liver Disease, vol. 32, no. 1, pp. 62-64, 2000.

[6] P. M. Ridker, M. Cushman, M. J. Stampfer, R. P. Tracy, and C.
H. Hennekens, “Inflammation, aspirin, and the risk of cardio-
vascular disease in apparently healthy men,” The New England
Journal of Medicine, vol. 336, no. 14, pp. 973-979, 1997.

[7] M. J. Alberts, “Genetic aspects of cerebrovascular disease,
Stroke, vol. 22, no. 2, pp. 276-280, 1991.

[8] G. Wick, G. Schett, A. Amberger, R. Kleindienst, and Q. Xu, “Ts
atherosclerosis an immunologically mediated disease?” Immu-
nology Today, vol. 16, no. 1, pp. 27-33, 1995.

[9] J. T. Kuvin and C. D. Kimmelstiel, “Infectious causes of athero-
sclerosis,” American Heart Journal, vol. 137, no. 2, pp. 216-226,
1999.

[10] R. Ross, “Atherosclerosis—an inflammatory disease,” The New
England Journal of Medicine, vol. 340, no. 2, pp. 115-126, 1999.

L. Chéavez-Sanchez, K. Chavez-Rueda, M. V. Legorreta-Haquet
et al.,, “The activation of CD14, TLR4, and TLR2 by mm LDL
induces IL-1§3, IL-6, and IL-10 secretion in human monocytes
and macrophages,” Lipids in Health and Disease, vol. 9, no. 1, pp.
117-124, 2010.

11

(12

S. J. Bielinski, J. L. Hall, J. S. Pankow et al., “Genetic variants in
TLR2 and TLR4 are associated with markers of monocyte acti-
vation: the atherosclerosis risk in communities MRI study;’
Human Genetics, vol. 129, no. 6, pp. 655-662, 2011.

(13] Y.Liu, T. Imanishi, H. Ikejima et al., “Association between circu-
lating monocyte subsets and in-stent restenosis after coronary
stent implantation in patients with ST-elevation myocardial
infarction,” Circulation Journal, vol. 74, no. 12, pp. 2585-2591,
2010.



Gastroenterology Research and Practice

(14]

(15]

(16]

(17]

(20]

(21]

[22]

(26]

(27]

T. D. LeVan, J. W. Bloom, T. J. Bailey et al., “A common single
nucleotide polymorphism in the CD14 promoter decreases the
affinity of Sp protein binding and enhances transcriptional
activity,” Journal of Immunology, vol. 167, no. 10, pp. 5838-5844,
2001.

J. A. Hubacek, G. Rothe, J. Pitha et al., “C(-260) — T polymor-
phism in the promoter of the CD14 monocyte receptor gene as
a risk factor for myocardial infarction,” Circulation, vol. 99, no.
25, pp. 3218-3220, 1999,

D. Zhao, T. Sun, X. Zhang et al., “Role of CD14 promoter poly-
morphisms in Helicobacter pylori infection—related gastric car-
cinoma,” Clinical Cancer Research, vol. 13, no. 8, pp. 2362-2368,
2007.

M.-S. Wu, T.-Y. Cheng, C.-T. Shun, M.-T. Lin, L.-C. Chen, and J.-
T. Lin, “Functional polymorphisms of CD14 and toll-like recep-
tor 4 in Taiwanese Chinese with Helicobacter pylori-related
gastric malignancies;,” Hepato-Gastroenterology, vol. 53, no. 71,
pp. 807-810, 2006.

E Andreotti, I. Porto, F. Crea, and A. Maseri, “Inflammatory
gene polymorphisms and ischaemic heart disease: review of
population association studies,” Heart, vol. 87, no. 2, pp. 107-112,
2002.

V. Rizzello, G. Liuzzo, E. Trabetti et al., “Role of the CD14
C(-260)T promoter polymorphism in determining the first
clinical manifestation of coronary artery disease,” Journal of
Cardiovascular Medicine, vol. 11, no. 1, pp. 20-25, 2010.

K. Shimada, K. Miyauchi, H. Mokuno et al., “Promoter poly-
morphism in the CD14 gene and concentration of soluble CD14
in patients with in-stent restenosis after elective coronary stent-
ing;” International Journal of Cardiology, vol. 94, no. 1, pp. 87-92,
2004.

R.Y. L. Zee, K. Lindpaintner, B. Struk, C. H. Hennekens, and P.
M. Ridker, “A prospective evaluation of the CD14 C(-260)T gene
polymorphism and the risk of myocardial infarction,” Athero-
sclerosis, vol. 154, no. 3, pp. 699-702, 2001.

M. T. Longobardo, A. B. Cefall, F. Pezzino et al., “The
C(-260)>T gene polymorphism in the promoter of the CD14
monocyte receptor gene is not associated with acute myocardial
infarction,” Clinical and Experimental Medicine, vol. 3, no. 3, pp.
161-165, 2003.

G. L. Hold, C. S. Rabkin, M. D. Gammon et al., “CD14-159C/T
and TLR9-1237T/C polymorphisms are not associated with gas-
tric cancer risk in Caucasian populations,” European Journal of
Cancer Prevention, vol. 18, no. 2, pp. 117-119, 2009.

T. Kondo, M. Ohno, K. Shimokata et al., “CD14 promoter poly-
morphism is associated with acute myocardial infarction result-
ing from insignificant coronary artery stenosis,” Heart, vol. 89,
no. 8, pp. 931-932, 2003.

J. Danesh, R. Collins, and R. Peto, “Chronic infections and cor-
onary heart disease: is there a link?” The Lancet, vol. 350, no.
9075, pp. 430-436,1997.

A. Laurila, A. Bloigu, S. Ndyh4, J. Hassi, M. Leinonen, and P.
Saikku, “Association of Helicobacter pylori infection with ele-
vated serum lipids,” Atherosclerosis, vol. 142, no. 1, pp. 207-210,
1999.

R. Maya, R. Ori, S. Yinon et al., “Helicobacter pylori serology in
autoimmune diseases—fact or fiction?” Clinical Chemistry and
Laboratory Medicine, vol. 51, no. 5, pp. 1075-1082, 2013.

(28]

(31]

(33]

(34]

(35]

(36]

(37]

(38]

(40]

(41]

(42]

S. D. Wright, R. A. Ramos, P. S. Tobias, R. J. Ulevitch, and J. C.
Mathison, “CD14, a receptor for complexes of lipopolysaccha-
ride (LPS) and LPS binding protein,” Science, vol. 249, no. 4975,
pp. 1431-1433, 1990.

M. Guha and N. Mackman, “LPS induction of gene expression
in human monocytes,” Cellular Signalling, vol. 13, no. 2, pp. 85-
94, 2001.

K.-E. Eilertsen, J. O. Olsen, J. Brox, and B. @sterud, “Association
of the -159 C — T polymorphism in the CD14 promoter with
variations in serum lipoproteins in healthy subjects,” Blood
Coagulation and Fibrinolysis, vol. 14, no. 7, pp. 663-670, 2003.

E. Bernardo, D. J. Angiolillo, C. Ramirez et al., “Influence of the
CD14 C260T promoter polymorphism on C-reactive protein
levels in patients with coronary artery disease,” American
Journal of Cardiology, vol. 98, no. 9, pp. 1182-1184, 2006.

Y. Li, X.-Q. Xiong, P.-A. Zhang, and K.-H. Ming, “Association
of C-159T polymorphism in promoter region of CD14 and
coronary heart disease,” Chinese Journal of Medical Genetics, vol.
22, no. 6, pp. 687-690, 2005.

H.-E Zhang, B.-L. Zhong, W.-L. Zhu et al., “CD14 C-260T gene
polymorphism and ischemic heart disease susceptibility: a
HuGE review and meta-analysis,” Genetics in Medicine, vol. 11,
no. 6, pp. 403-408, 2009.

W. P. Castelli, “Cholesterol and lipids in the risk of coronary
artery disease. The Framingham Heart Study;” Canadian Journal
of Cardiology, vol. 4, supplement A, pp. 5A-10A, 1988.

N. Sarwar, J. Danesh, G. Eiriksdottir et al., “Triglycerides and
the risk of coronary heart disease: 10 158 Incident cases among
262 525 participants in 29 Western prospective studies,” Circu-
lation, vol. 115, no. 4, pp. 450-458, 2007.

H. B. Rubins, S. J. Robins, D. Collins et al., “for the secondary
prevention of coronary heart disease in men with low levels of
high density lipoprotein cholesterol: veterans affairs high-den-
sity lipoprotein cholesterol intervention trial study group,” The
New England Journal of Medicine, vol. 341, no. 6, pp. 10-18,1999.

B. A. Griffin, D. J. Freeman, G. W. Tait et al., “Role of plasma tri-
glyceride in the regulation of plasma low density lipoprotein
(LDL) subfractions: relative contribution of small, dense LDL
to coronary heart disease risk,” Atherosclerosis, vol. 106, no. 2,
pp. 241-253,1994.

J. Auer, R. Berent, T. Weber, E. Lassnig, and B. Eber, “Thyroid
function is associated with presence and severity of coronary
atherosclerosis,” Clinical Cardiology, vol. 26, no. 12, pp. 569-573,
2003.

K. H. Yun, M. H. Jeong, S. K. Oh et al., “Relationship of thyroid
stimulating hormone with coronary atherosclerosis in angina
patients,” International Journal of Cardiology, vol. 122, no. 1, pp.
56-60, 2007.

S. A. Hamed, N. E Amine, G. M. Galal et al., “Vascular risks and
complications in diabetes mellitus: the role of Helicobacter pyl-
ori infection,” Journal of Stroke and Cerebrovascular Diseases,
vol. 17, no. 2, pp. 86-94, 2008.

M. Izadi, M. Fazel, and S. H. Sharubandi, “Helicobacter species
in the atherosclerotic plaques of patients with coronary artery
disease,” Cardiovascular Pathology, vol. 21, no. 4, pp. 307-311,
2012.

B. Schottker, M. A. Adamu, M. N. Weck, H. Miiller, and H.
Brenner, “Helicobacter pylori infection, chronic atrophic gastri-

tis and major cardiovascular events: a population-based cohort
study;” Atherosclerosis, vol. 220, no. 2, pp. 569-574, 2012.



Gastroenterology Research and Practice

[43] M. Kowalski, “Helicobacter pylori (H. pylori) infection in coro-
nary artery disease: influence of H. pylori eradication on cor-
onary artery lumen after percutaneous transluminal coronary
angioplasty. The detection of H. pylori specific dna in human
coronary atherosclerotic plaque,” Journal of Physiology and
Pharmacology, vol. 52, supplement 1, pp. 3-31, 2001.



