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C (-260) —T polymorphism in the promoter of CD 14 gene in Kawasaki disease.
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Summary

Recent studies have demonstrated that the T allele at position -260 of the CD 14
(lipopolysaccharide receptor) promoter is a risk factor for myocardial infarction.
Kawasaki disease (KD) is an infantile systemic vasculitis that might cause angina
pectoris and myocardial infarction. To investigate a possible association between the
C (-260) —T polymorphism in the promoter of CD 14 gene and the onset of KD, we
examined the genotype frequencies in 60 patients with KD and 68 controls, by using
polymerase chain reaction (PCR) and restriction fragment assay. The frequencies of
T allele and T/T homozygotes tended to be higher (P=0.022 and P=0.046, respectively)
i KD patients than in controls. Therefore, there is a weak relationship between C
(-260) — T polymorphism in the promoter of CD 14 gene andthe increased
susceptibility to KD.
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Introduction

Recent studies have suggested that inflammation is an important factor in the
initiation and development of atherosclerosis [1]. However, the underlying causes of
this inflammatory response remain uncertain. Endotoxin (lipopolysaccharide), derived
from the cell wall of gram-negative bacteria, is suggested to play possible roles in
initiation and development of atherosclerosis [2]. CD 14 is one of the key receptors for
endotoxin and expressed on many types of cells. Recent reports revealed that the C (-
260) — T polymorphism in the gene encoding the CD 14 receptor is associated with
increased risk of myocardial infarction [3-5]. These data are intriguing because
microorganism-initiated inflammation has been implicated to playa role in coronary
artery disease [6].

Kawasaki disease (KD) is an acute febrile illness that predominantly affects
infants and children [7]. This disease is characterized as one type of systemic
vasculitis which may have coronary artery involvement [8]. Although the etiology
remains unknown, KD is widely believed to be caused by certain infectious agents. The
percentages of patients with incidences of KD among siblings and those with
recurrences are higher than general nationwide incidence of KD [9], suggesting
possible involvement of the hereditary factors in the epidemiology of KD. Linkage of
different genetic markers (class I and class II MHC antigens, Immunoglobulin
allotypes) with KD has been sought, but only weak associations have been found [10,
11]. The aim of the present study is to investigate a possible association between the
C (-260) — T polymorphism in the promoter of CD 14 gene and the onset of KD.

Patients and methods

We studied 60 patients with KD (aged 5 months to 10 years; median 26
months;male/female =37/23) and 68 children (controls, aged 6 months to 14 years;
median 23 months; male/female =38/30). Controls included 30 healthy children and 38
patients with other acute febrile diseases. None of controls had the past history of
KD. Informed consent was obtained from the parents of all patients and controls.
All KD patients were hospitalized at the National Defense Medical College Hospital.
The present study was approved by the institutional ethical review committee. The KD
patients were enrolled within 7 days of the onset of illness, with day 1 defined as the
first day of fever. All KD patients met the diagnostic criteria for KD established by
the Japanese Kawasaki Disease Research Committee and were typical cases which
fulfilled requirement of the criteria. All of whole blood samples were
stored at -80°C until DNA was isolated by standard method.

CD 14 promoter gene-specific primers were prepared: 5 primer
(5-CTAAGGCACTGAGGATCATCC-3") and 3' primer
(5-CATGGTCGATAAGTCTTCCG-3). Polymerase chain reaction (PCR) was

performed at a total volume of 50 1 (100-200 ng of genomic DNA, 1 U of Taq
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polymerase, 50 pmol of each primer, 200 pmol of each dNTP and 1.5 mmol Mg*").
PCR consisted of 1 cycle of 15 minutes at 85°C and 4.5 minutes at 94°C; 42 cycles of
30 seconds at 94°C, 1 minute at 55°C, 1 minute at 72°C; and 7 minutes at 72°C. PCR
products (4uf) was cleaved in appropriate buffer with 8 U of Haelll restriction
enzyme. The DNA fragments were separated by electrophoresis through
polyacrylamide gels, and the gels were viewed by UV transillumination. Digestion of
the PCR products yielded bands of 418 bp in T/T homozygotes, 263 and 155 bp in C/C
homozygotes, and all 3 bands in the C/T heterozygotes (Fig. 1).

Statistical analysis

The frequency of the alleles and genotypes in both group were compared by chi-
square test. A value < 0.05 was considered significant. The relationships between the
CD 14 genotype and the clinical inflammatory parameters were tested by 1-way
ANOVA.

Results

The distributions and frequencies of alleles and genotypes of polymorphism in the
CD 14 promoter in KD patients and controls are shown in Table 1. The frequency of
T allele was significantly higher in KD patients than in controls (62.5% vs. 47.8%,
P=0.022). The frequency of T/T genotype was also significantly higher in KD patients
than in controls (40.0% vs. 20.6%, P=0.046). There was no significant association
between the CD 14 genotype and the clinical inflammatory parameters such as
Creactive protein (CRP), WBC counts or erythrocyte sedimentation rate (ESR) (data
not shown).

Discussion

The present study demonstrated that the frequencies of T allele and T/T
homozygotes were tended to be higher (P=0.022 and P=0.046, respectively) in KD
patients than in controls. Although both P values were statistically significant
(P<0.05) , it does not necessarily mean that the present results indicate a strong as
sociation between C (-260) — T polymorphism in the promoter of CD 14 gene and the
increased risk for KD onset. The previous reports demonstrated a statistically strong
relationship (P<0.001) between C (-260) — T polymorphism in the promoter of CD 14
gene and the increased risk for myocardial infarction in European countries and
Japan [3-5]. On the other hand, Zee et al. reported that C (-260) — T polymorphism
in the promoter of CD 14 gene was not associated with risks for myocardial infarction
in the United States [12]. These incompatible results might be induced by ethnic/racial
differences.

Reportedly, endotoxin accelerates atherosclerosis in animal models [13].
Furthermore, the promoter polymorphism in the CD 14 gene is associated with
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increased carotid atherosclerosis in smokers [14]. Therefore, it is suggested that C (-
260) — T polymorphism in the CD 14 promoter is associated not only with myocardial
infarction but also with other atherosclerotic diseases. However, C (-260) — T
polymorphism in the CD 14 promoter is not associated with an increased risk for
ischemic cerebrovascular disease in Japan [15].

The levels of circulating soluble CD 14 are reported to increase in the acute phase
of KD [16], and peripheral counts of CD 14-positive monocytes/macrophages and
neutrophils increase in KD [17, 18]. In the present study, there was a weak association
between C (-260) — T polymorphism in the promoter of CD 14 gene and the increased
susceptibility to KD. Therefore, CD 14 receptor may be concerned with the etiology
and pathogenesis of KD. To elucidate the role of CD 14 gene in KD, further studies
will be needed in the future.
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Fig.1 CD14/-260 genotype analysis by restriction fragment assay.
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Table 1. Alleles and genotypes of the CD14 promoter
polymorphism in KD patients and controls

KD patients Controls P values
(n=60) (n=68)

Allele
T 75 (62.5%) 65 (47.8%) P=0.022
C 45 (37.5%) 71 (52.2%)

‘Genotype
T/T 24 (40.0%) 14 (20.6%) P=0.046
CIT 27 (45.0%) 37 (54.4%)

C/iC 9 (15.0%) 17 (25.0%)






