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ABSTRACT
Objective. To study the contribution of 
the CD14 gene to the pathogenesis of 
rheumatoid arthritis (RA) in Japanese 
patients.
Methods. CD14 genotyping was car-
ried out at the -159C/T dimorphic 
site in 97 RA patients and 104 normal 
subjects by the PCR-RFLP (restric-
tion fragment length polymorphism) 
method. HLA-DRB1 genotyping was 
performed by the PCR-SSCP (sequence 
specifi c conformational polymorphism) 
method.
Results. The -159C/T dimorphism is 
not associated with whole RA or with 
female RA, and the results were com-
patible with a previous report from Ger-
many. The -159C/T dimorphism was 
not associated with rheumatoid factor 
(RF)-positive RA, although the -159T 
allele tended to be associated with RF 
in the German report. The -159C/T di-
morphism showed no association even 
in RA patients with the RA-susceptibil-
ity HLA-DRB1*0405. The -159T allele 
was prevalent in Japanese controls.
Conclusion. The CD14 gene is very 
unlikely to be genetically involved in 
the pathogenesis of Japanese RA.

Introduction
Rheumatoid arthritis (RA) is a well-
known autoimmune disease of obscure 
etiology. Many investigators have 
discussed the involvement of genetic 
factor(s) in the pathogenesis of RA. A 
polygenic trait has been deduced from 
the results of family studies on RA, 
and associations with HLA antigens 
have been reported in various ethnic 
groups. After the proposal of the shared 
epitope (SE) hypothesis in 1987 (1), the 
amino acid sequence, 70QRRA74A was 
confi rmed to contribute pathogenically 
on the HLA DR β1 domain in Japa-
nese subjects. DRB1*0405 allele is 
a predominant allele in Japanese RA 
(2). Though the SE is widely known to 
contribute to the pathogenesis of RA, 
the odds ratio of SE has been relatively 
low in various studies.  It is also well 
known that a relatively high frequency 
of RA patients do not have SE and the 
features of RA manifested by those pa-
tients are often typical. The quantita-
tive contribution of genetic factors was 

estimated at 60%, and the contribution 
of the major histocompatibility com-
plex was suggested to be one-third of 
the genetic risk in RA (3). These ob-
servations raise the possibility the SE 
is only one of several genetic factors 
that contribute to the pathogenesis of 
RA. Studies of several genetic poly-
morphisms in Japanese subjects have 
demonstrated possible contributions of 
non-HLA genes to the pathogenesis of 
the disease (4, 5).
CD14 on monocytes, macrophages, and 
neutrophils is a receptor for complexes 
of lipopolysaccharides (LPS) and LPS 
binding protein (LBP) (6), as well as 
other bacterial components. The signal 
transduction of the LPS/LBP/CD14 
complex is mediated by the Toll-like 
receptor 4 (TLR4) and induces the acti-
vation and release of pro-infl ammatory 
cytokines and mediators (7). 
The CD14 gene is located on chromo-
some 5q31.1. A dimorphism has been 
identifi ed at position -159 (-159C/T) in 
the promoter region, and an association 
of -159TT homozygotes with a high 
level expression in monocytes has been 
observed (8). High levels of soluble 
CD14 have been identifi ed in  -159TT 
homozygotes (9) and carriers of the T 
allele (10). Macrophages of RA syno-
vial tissue possess broad pro-infl amma-
tory functions and are assumed to play 
an important role in the pathogenesis of 
RA (11). 
Considering the immune-regulatory 
and pro-infl ammatory functions of 
CD14, the gene is an interesting can-
didate as a disease-susceptible gene 
or a genetic marker of RA. Fontaine 
et al. recently reported a lack of any 
association of the CD14 -159C/T di-
morphism with RA in Caucasians (12). 
The contribution of the CD14 -159C/T 
dimorphism as a genetic factor of RA, 
especially the infl uence of the suscepti-
bility HLA-DR on CD14 dimorphisms 
is, however,  still unclear.
In this study, we use the PCR-RFLP 
method to investigate the contribu-
tion of the CD14 -159 dimorphisms 
to RA in a population of 97 Japanese 
RA patients (9). Associations of CD14 
in RA patients with the susceptible 
DRB1*0405 are also examined and 
discussed. 
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Patients and methods 
Patients
The association of RA with the CD14 
dimorphisms was investigated in 97 
unrelated Japanese patients (87 women 
and 10 men) aged 55.6±11.6 years old 
(mean±SD). All of the patients fulfi lled 
the American Rheumatism Association 
diagnostic criteria for RA. Eighty-sev-
en of the 97 patients were positive for 
rheumatoid factor (RF). A group of 104 
randomly selected, unrelated, healthy 
subjects was compared with the RA 
group as control. All participants gave 
their informed consent. The work was 
approved by the Ethnical Research 
Panel of Tokyo University Hospital.

CD14 genotyping
The dimorphism at position -159 in the 
promoter region (-159C/T) was detect-
ed by the PCR-RFLP method using the 
specifi c oligonucleotide primers, 5’-
GTGCCAACAGATGAGGTTCAC-3’ 
and 5’-GCCTCTGACAGTTTATG-
TAATC-3’ (9). In brief, PCR amplifi -
cation was accompanied by 30 cycles 
of denaturation at 95°C for 1 min., an-
nealing at 57°C for 1 min., and exten-
sion at 72°C for 1 min. using specifi c 
primers. The PCR product was then 
digested with Ava II. 

HLA DR typing
HLA-DRB1 typing was performed on 
the second exon of HLA-DRB1 by 
PCR using the DR group specifi c prim-
ers described previously (2). HLA-DR4 
was then genotyped by the PCR-SSCP 
(sequence specifi c conformational pol-
ymorphism) method, essentially by the 
method previously described (2). 

Statistics
Fisher’s exact test was used for com-
parisons. The probability value (pparisons. The probability value (pparisons. The probability value ( ) is 
shown after corrections by the number 
of comparisons indicated in Table I.

Results
The CD14 -159C/T alleles in the Jap-
anese normal controls are shown in     
Table I. The -159T allele was slightly 
predominant among the Japanese sub-
jects, as demonstrated previously by 
Ito et al. (13)
The genotype and allele frequencies 

of the -159C/T dimorphism in RA are 
shown in Table I. No CD14 -159C/T 
genotypes were found to be signifi cant-
ly associated with RA. The allele fre-
quency of -159T was 56.2% in whole 
RA, which was more or less equal to 
that in the controls (57.2%). No -159C/
T genotypes or alleles showed any sig-
nifi cant association in female RA or 
RF-positive RA.
The HLA-DRB1 study revealed that 
50 RA patients had HLA-DRB1*0405. 
Genotype and allele frequencies of the 
-159C/T dimorphism were compared in 
the RA groups with the DRB1*0405 al-
lele. None of the -159C/T genotype or 
allele frequencies in the DRB1*0405-
positive RA group were higher than 
those in the control group or in the 
DRB1*0405-negative RA group. HLA-
DR*0405 had no signifi cant infl uence 
on the dimorphism of -159C/T. 

Discussion
Though various immunological abnor-
malities are known to contribute to the 
pathogenesis of RA, the contribution of 
the CD14 gene is not confi rmed. The CD 
14 gene dimorphism might infl uence 
the susceptibility of RA because the en-
hanced transcription of the CD14 by a 
C to T change at position -159 (8, 9, 14) 
would be associated with the increased 
level of cytokines (15). The association 
of this CD14 -159 dimorphism has been 
reported in chronic spondyroarthropa-
thy, ulcerative colitis, Crohn’s disease, 
asthma, and myocardial infarction (8, 
16), though in several cases these asso-
ciations are controversial. In our exper-
iment, we found no association with the 
CD14 -159C/T dimorphism in Japanese 
RA. Our observations strongly support 
the previous results from Fontaine et al. 

using German RA patients (12), though 
our population of 97 patients was rather 
small to reach a defi nitive conclusion or 
to refute the type II error completely.
Fontaine et al. also found a trend for an 
association of the -159T allele with RF 
in their population (12), whereas, no 
signifi cant association of this type was 
observed in our study. No other clinical 
parameters were shown in our patients, 
as the population was relatively small 
for meaningful analyses.
Noting earlier reports that other genes 
contribute to the pathogenesis of RA 
(5, 17) and other diseases together with 
HLA, we examined the synergistic 
effect of the RA-susceptibility HLA-
DRB1*0405 on the CD14 -159C/T di-
morphism. Singal et al., for example, 
assumed that the TAP gene and HLA-
DR contributed to the pathogenesis of 
RA together (17). Our results revealed 
no signifi cant association of the CD14  
-159C/T dimorphism with Japanese 
RA containing the RA-susceptibility 
HLA-DRB1*0405. 
On the other hand, the prevalence of 
the -159 alleles in our Japanese con-
trols signifi cantly differed from that in 
German controls reported earlier (12). 
The -159C allele was predominant in 
German controls, whereas TT homozy-
gotes constituted only 18.5% of that 
population. It indicates that the genetic 
background of the CD14 gene (region) 
clearly differs between Japanese and 
Germans.   The absence of any associa-
tion of the CD14 -159C/T dimorphism 
with Japanese or South German RA (12) 
suggests that a new susceptibility gene 
near the CD14 gene is very unlikely.
Our observations confi rm that there is 
no association of the CD14 -159C/T 
dimorphism with Japanese RA. These 

Table I. CD14 –159C/T dimorphisms in Japanese RA.

 Control RA  RA-Female Control RA  RA-Female Control RA RA RF + RA *0405+

N  104     97  87          87    50   
-159CC   20 (19.2) 20 (20.6) 16 (18.4) 18 (20.7) 11 (22.0)   
CT   49 (47.1) 45 (46.4) 41 (47.1) 41 (47.1) 24 (48.0) 
TT   35 (33.7) 32 (33.0) 30 (34.5) 28 (32.2) 15 (30.0)
allele-C   89 (42.8) 85 (43.8) 73 (42.0) 77 (44.3) 46 (46.0)   
     T  119 (57.2) 109 (56.2) 101 (58.0) 97 (55.7) 54 (54.0)     

Frequencies are compared between controls and RA. P-values are corrected by 3 for genotype fre-
quency. No statistical signifi cance was observed. 



339

BRIEF PAPERCD14 dimorphism in Japanese RA / F. Takeuchi et al.

results are compatible with a previous 
report (12). The CD14 dimorphism 
was not even associated with RA con-
taining the RA-susceptibility HLA-DR 
epitope. 
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