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ABSTRACT

Objective. Behget’s disease (BD) is a
unique systemic vasculitis involving
both arteries and veins of all sizes.
Since Fcy receptors (FcyR) are im-
portant in mediating various immune
effector functions, FcyR gene polymor-
phisms may affect the susceptibility to
systemic inflammatory diseases such as
BD. The aim of this study was to show
the distribution of FcyRlla, Illa ve I1Ib
receptor gene polymorphisms in BD,
and to investigate possible genotype-
phenotype relationships.

Methods. In this cross-sectional study,
FcyRIla (H/HI31, H/RI31, R/R131),
Illa (F/F158, F/V158, VIVI58) and
IIIb (NAI/NAI, NAI/NA2, NA2/NA2)
receptor gene polymorphisms were
investigated in 216 unrelated Turkish
BD patients (M/F: 130/86) and in 241
healthy subjects, using an allele-spe-
cific polymerase chain reaction.
Results. The FcyRIlaR/R131 (p=0.019)
and FcyRIlla F/F158  genotypes
(p=0.001) were found to be significant-
ly more frequent in BD compared with
healthy controls, whereas the FcyRIIIb
genotypes were not (p=0.108). Allele
analysis showed that the FcyRIlla F158
(p=0.001) and FcyRIIIb NA2 (p=0.016)
alleles were more frequent in BD than
in healthy controls. In BD patients the
FcyRIlla VIVI5S genotype was signifi-
cantly associated with the presence of
arthritis (p=0.002) and with an ear-
lier disease onset (p=0.008), while
the FcyRIIIb NA2/NA2 genotype was
significantly associated with disease
severity (p=0.02), vascular involve-
ment (p=0.014), and pathergy positivity
(p=0.02).

Conclusion. We found that the geno-
type frequencies and allelic distribu-
tions of the FcyRIla, FcyRIlla and
FcyRIIIb gene polymorphisms were
significantly different between BD pa-
tients and healthy controls. In addition,
certain FcyRIlla and FcyRIIIb gene
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polymorphisms appear to be associat-
ed with an early disease onset, disease
severity, the presence of arthritis, and
vascular involvement in BD.

Introduction

Behget’s disease (BD) is a systemic vas-
culitis characterized by recurrent oral,
genital ulcerations and ocular inflam-
mation. It may also involve the joints,
skin, vessels, and central nervous and
gastrointestinal systems (1). Although
neutrophil hyperreactivity and endothe-
lial cell dysfunction contribute to the
pathogenesis (2-4), the exact etiology
of BD is still unknown. However, the
most widely accepted hypothesis is that
of a profound inflammatory response
triggered by an infectious agent in a ge-
netically susceptible host (5).

There is some evidence that infectious
agents such as Streptococci could be
involved in the pathogenesis of BD (5,
6). Streptococcal antigens and S. aureus
activate BD lymphocytes to release in-
creased proinflammatory cytokines (7).
In addition, oral streptococcal coloni-
zation is increased in BD patients and
the effectiveness of antibacterial treat-
ments supports the role of streptococci
in BD (8).

Receptors for the Fc domain of IgG
(FcyRs), which binds IgG containing
immune complexes/IgG autoantibod-
ies, provide a critical link between
humoral and cellular immunity (9,
10). These receptors are found on di-
verse hematopoietic cells, including
neutrophils, monocytes, lymphocytes,
natural killer cells, and platelets. FcyRs
have been shown to play critical roles
in the initiation and regulation of many
immunological and inflammatory proc-
esses and to intensify the immune re-
sponse to infection (11). Activating
the FcyRs (FcyRI, FcyRIla, FeyRlIlla,
FcyRIIIb) potentiates phagocytosis in
response to IgG-containing immune
complexes/opsonized microorganisms
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Table 1. Clinical characteristics of the patients with Behcet’s disease.

and triggers degranulation, the oxida-
tive burst, and the release of cytokines.
Polymorphic variants of FcyRs could
play an essential role in determining
the inflammation mediated by IgG an-
tibodies and IgG-containing immune
complexes, as well as in inducing sus-
ceptibility to specific infections that
may be associated with vascular/in-
flammatory diseases (11).

Gene polymorphisms and/or mutations
may play a role in the pathogenesis
of BD, leading to genetic susceptibil-
ity. For this reason various gene poly-
morphisms and/or mutations have
been studied in BD (5). However, to
date there have been no published re-
ports on polymorphisms of the human
FcyR in BD. We therefore conducted
this study of FcyRIla, FcyRIIla and
FcyRIIIb gene polymorphisms in Turk-
ish BD patients in order to see whether
there is an association between these
polymorphisms and various clinical
features of BD.

Materials and methods

Patients

For this cross-sectional study, 216 con-
secutive BD patients (M/F: 130/86,
mean age: 38.63+£9.69 years, age range:
16-70 years) being followed at out-pa-
tient clinics of Ege University Hospital
were enrolled; all fulfilled the Interna-
tional Study Group Criteria (12). The
patients’ characteristics are shown in
Table 1. BD patients with any coexisting
autoimmune disease such as type I dia-
betes mellitus were excluded. A group
of 241 ethnically matched, unrelated
healthy volunteers were investigated as
normal controls.

In addition to comparing the genotypes
and allele frequencies of FcyR genes
between BD and healthy controls, we
also investigated whether in BD pa-
tients particular genotypes and/or al-
leles were significantly associated with
parameters such as gender, mean age
at disease onset, disease severity and
specific clinical manifestations, includ-
ing eye involvement, vascular involve-
ment and arthritis. The subgroup of
BD patients with vascular involvement
was diagnosed based on the presence
of deep vein thrombosis or large vessel
involvement or both.

Characteristic N (216)
Male/Female 130/86

Mean (range) age, years 38.6 + 9.7 (16-70)
Mean (range) disease duration, months 113.7 + 84.5 (1-360)
Mean (range) disease onset time, years 29.6 + 7.6 (6-53)

Recurrent oral ulcers, n (%)
Recurrent genital ulcers, n (%)

Eye involvement

Vascular involvement

Deep venous thrombophlebitis
Superficial thrombophlebitis

Large vessel involvement

Arthritis

Central nervous system involvement

216 (100 %)
189 (87.5 %)
89 (41.2 %)
91 (42.1 %)
78 (36.1 %)
53 (24.5 %)
38 (17.6%)
74 (34.3%)
20 (9.3 %)

In BD patients the total clinical sever-
ity score [as defined by Krause (13)]
was calculated as follows: 1 point each
for mild symptoms (oral ulcers, genital
ulcers, typical skin ulcers, arthralgia,
recurrent headaches, epididymitis, mild
gastrointestinal symptoms, pleuritic
pains, and superficial vein thrombosis);
2 points each for moderate symptoms
(arthritis, deep venous thrombosis, an-
terior uveitis, and gastrointestinal bleed-
ing); and 3 points each for severe dis-
ease manifestations (posterior/panuvei-
tis, retinal vasculitis, arterial thrombosis
or aneurysm, major vein thrombosis,
neuro-Behget’s, and bowel perforation).
Patients were sub-divided into severe
(severity score =4) and mild (severity
score <4) disease activity groups.

We also wanted to compare early and
late onset disease. If the onset was be-
fore 30 years of age, the patient was des-
ignated as having early onset disease.
The Institutional Review Boards of Ege
University Medical Center approved
the study. Written informed consent was
obtained from all study participants.

DNA purification

Genomic DNA from patients and
healthy controls was extracted from
peripheral blood leukocytes using the
QIAmp DNA Blood Mini Kit 50 (Qia-
gen GmbH, Hilden, Germany) accord-
ing to the manufacturer’s instructions.

FcyRlla genotyping

FcyRIla genotyping was performed us-
ing the allele-specific PCR described
previously by Flesh et al. (14). Briefly,
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a 25-ul PCR mixture containing 2.5 ul
of genomic DNA, 2.5 ul of 10X PCR
buffer (Applied Biosystems, Foster City,
CA, USA), 2 mM MgCl,, 200 umol/I of
each ANTP (Promega, Madison, USA),
and 0.5 U AmpliTag DNA Polymerase
(Applied Biosystems) was used. In addi-
tion, 0.5 umol/l of H131-specific sense
primer (5’-ATCC-CAGAAATTCTC-
CCA-3’) from the second extracellu-
lar domain of FcyRlIla receptor or 0.5
umol/l of R131-specific sense primer
(5’-ATCCCAGAAATTCTCCCG-3’)
and 0.5 wmol/I of common anti-sense
primer from an area downstream of
the intron (5’-CAATTTTGCTGCTAT-
GGGC-3’) were employed. All primer
oligonucleotides were synthesized by
QIAGEN (Qiagen Operon Co.) The re-
sulting fragment was 253 bp in length.
As the internal PCR control, we used
0.125 wmol/I of human growth hor-
mone (HGH)-1 forward primer (5°-
CAGTGCCTTCCCAACCATTCCCT-
TA-3’) and 0.125 umol/I of HGH-II
reverse primer (5’-ATCCACTCACG-
GATTTCTGTTGTGTTTC-3’), which
resulted in a 439-bp fragment.

A thermal cycler (GeneAmp 9700, Ap-
plied Biosystems) was employed to
perform a hot-start PCR as follows:
5 min at 95°C, 10 cycles of 1 min at
95°C, 2 min at 57°C, and 1 min at 72°C;
thereafter, to enhance the sensitivity we
used 22 cycles of 1 min at 95°C, 2 min
at 54°C, and 1 min at 72°C and a final
extension step for 5 min at 72°C. The
PCR amplification products were sepa-
rated on a 2% agarose gel and visual-
ized by ethidium bromide staining.



FcyRIlla genotyping

Genotyping was performed by allele-
specific PCR modified from Wu et
al. (15). Five oligonucleotide primers
were used, three of which were de-
signed specifically for typing genomic
DNA at position 559 in FcyRIIIA.
The FcyRIIIA-specific forward primer
(5’-TCA CAT ATT TAC AGA ATG
GCA ATG G-3’) corresponding to the
FcyRIITA sequence between positions
449 and 473 was used in both T allele-
specific and G allele-specific PCR as-
says. The reverse primers correspond-
ing to nt 586-559 provided allele spe-
cificity. The nt 559 G-specific reverse
primer (5’-TCT CTG AAG ACA CAT
TTC TAC TCC CTA C-3’) differed in
one nucleotide from the T-specific re-
verse primer (5’-TCT CTG AAG ACA
CAT TTC TACTCC CTA A-3’) at the
3’ end. Two primers from the T-cell re-
ceptor Va22 gene (Ctrl-1: 5’-GAT TCA
GTG ACC CAG ATG GAA GGG-3’)
and (Ctrl-2: 5’-AGC ACA GAA GTA
CAC CGC TGA GTC-3’) amplified a
fragment of 270 bp and were used as
the internal positive control.

The PCR reaction was performed in a
GeneAmp 9700 PCR System with 100
ng of DNA, 200 nM of each primer,
200 mM of dNTPs (Promega, Madison,
USA), 1.5 mM of MgCl,, and 1.0 U of
AmpliTaq Gold DNA Polymerase (Ap-
plied Biosystems) in a 25-reaction vol-
ume starting with a sequence at 95°C 10
min, 10 cycles of 1 min at 95°C, 2 min
at 57°C, and 1 min at 72°C. Thereafter,
to enhance the sensitivity we used 22
cycles of 1 min at 95°C, 2 min at 54°C,
and 1 min at 72°C, with a final extension
step for 5 min at 72°C. The allele-specif-
ic PCR product of 138 bp was assayed
on a 2% agarose gel and visualized by
ethidium bromide staining. Again, two
PCR procedures were required for the
genotyping of a subject.

FcyRIIIb genotyping

A PCR modified from Bux et al. (16)
was used for the FcyRIIIb-NA1/NA2
genotyping. The NAl-specific primer
(5’-CAGTGGTTTCACAATGTGAA-
3’) yielded a 141-bp fragment, and the
NAZ2-specific primer (5’-CAATGGTA-
CAGCGTGCTT-3") amplified a 219-bp
fragment. The reverse primer (5’-AT-

GGACTTCTACCTGCAC-3’) did not
discriminate between the two allotypes.
Because there was a substantial differ-
ence in length between the NA 1-specif-
ic and NA2-specific reaction products,
both alleles could be detected in the
same reaction. The 25 ul reaction mix-
ture contained 100 ng of genomic DNA,
2.5 ul of 10X PCR buffer (Applied Bio-
systems), 2.5 nM of MgCl,, 1 nmol/I of
each dNTP (Promega), 4 pmol of each
of the control primers, 0.012 nmol of
the NA1 and NA2 primers, 0.025 nmol
of the reverse primer, and 0.5 U of
AmpliTag DNA polymerase (Applied
Biosystems). After denaturation for 3
min at 94°C, 35 PCR cycles consisting
of 94°C for 1 min, 57°C for 2 min, and
72°C for 1 min were run. After a final
extension of 7 min at 72°C, the samples
were resolved in 2% agarose gels and
stained with ethidium bromide.

Before sequencing, the PCR products
were purified using a Millipore Mon-
tage PCR purification kit (Millipore,
Bedford, MA, USA). Big D terminator
chemistry (v3.1) (Applied Biosystems,
Foster City, CA) was employed for
these reactions, and sequences were re-
solved using the ABI 310 Genetic Ana-
lyser system. For the sequence evalua-
tion, ABI Prism 230 DNA sequencing
analysis software was used.

Statistical analysis

Statistical analyses were performed us-
ing the SPSS 12.0 for Windows statis-
tical package (SPSS, Chicago, Illinois,
USA).

Allele and genotype frequencies were
compared by means of 2x2 and 3x2
contingency tables, respectively, and
the % test was used for the statistical
comparisons. Two-sided p-values less
than 0.05 were considered statistically
significant. Odds ratios (ORs) and their
95% confidence intervals (95%ClIs)
were calculated to quantify the magni-
tude of the association between alleles
and phenotypes.

The distribution of the control geno-
types was checked for Hardy-Wein-
berg equilibrium. The overall distribu-
tion of alleles and genotypes for each
polymorphism was compared between
cases and controls using chi-square
analysis. ORs and 95%ClIs were calcul-
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ated to assess the risk associated with
particular alleles and genotypes.

A power calculation was conducted to
determine the number of samples for
both patients and controls in order to
achieve 99% power to detect an OR of
2.5 at the 5% significance level, assum-
ing both autosomal dominant and auto-
somal recessive models of inheritance.
This was carried out using the EPI Info
software package, version 6.

Single nucleotide polymorphism spec-
tral decomposition (SNPSpD) was em-
ployed to calculate the Meff value and
correct for multiple testing.

Results

The demographic data and clinical
characteristics of the BD patients are
delineated in Table 1. The median age
at disease onset and the median disease
duration were 29.04+7.09 (range 6-44)
years and 113.7+84.5 months, respec-
tively. There was no significant differ-
ence between male and female BD pa-
tients with regard to these parameters.
The distributions of all the alleles were
in Hardy-Weinberg equilibrium in the
healthy controls.

FcyRlIla genotype and allele
frequencies

In the BD group, the FcyRIla R/R131
genotype was significantly more fre-
quent than in the healthy controls
(»=0.019). The distribution of FcyR
genotypes and FcyR alleles in the BD
and control groups is shown in Table II.
The FcyRIla R131 allele was also more
frequent in BD than in healthy controls,
but the difference was not significant
(p=0.157).

FcyRlIlla genotype and allele
frequencies

In the BD group, the FcyRIIIa F/F158
genotype was significantly more fre-
quent than in the healthy controls
(p=0.001). The frequency of the
FcyRIIla F158 allele in the BD group
was also significantly higher than in the
healthy controls (Fisher’s exact test,
p=0.001).

FcyRIIIb genotype and allele
frequencies
In the BD group, the FcyRIIIb NA2/
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Table II. (a) Distribution of FcyR genotypes in the patients with BD and healthy controls.

FcyRIla HH HR RR Statistics

n % n % n % x> P
Behget’s disease 100 46.3 80 37 36 16.7 7.88 0.019*
Healthy controls 114 47.5 106 442 20 8.3
FcyRIlla FF FV \'A%

n % n % n % x? p
Behget’s disease 129 59.7 47 21.8 40 18.5 42.581 0.001
Healthy controls 76 31.5 116 48.1 49 20.3
FcyRIIIb NA1/NAI NA2/NA2 NA1/NA2

n % n % n % x> p
Behget’s disease 32 14.8 109 50.5 75 34.7 4.452 0.108
Healthy controls 50 20.8 100 41.7 90 37.5

%% chi square test.

(b) Distribution of FcyR alleles in BD patients and healthy controls.

FcyRIla H R Statistics Odds ratio

n % n % p
Behget’s disease 280 64.8 152 352 0.157* 1.147 (0.94-1.38)
Healthy controls 330 69.3 146 30.7
FcyRIlla F \%

n % n % p

Behget’s disease 283 65.5 149 345 0.001% 1.514 (1.34-1.713)
Healthy controls 206 433 270 56.7
FcyRIIIb NA1 NA2

n % n % P
Behget’s disease 139 322 293 67.8 0.016* 1.13 (1.02-1.25)
Healthy controls 190 39.9 286 60.1

*“Fisher’s exact test.

NAZ2 genotype was more frequent than
in healthy controls, but the difference
was not significant (p=0.108). The fre-
quency of the FcyRIIIb NA2 allele in
the BD group was significantly higher
than in healthy controls (p=0.016).

Association of FcyR genotypes with
clinical characteristics of BD

We found no association between the
FcyRIIa gene and the clinical character-
istics of BD (data not shown). In con-
trast, FcyRIIIa gene analysis showed the
V/V158 genotype to be significantly as-
sociated with both earlier disease onset
(p=0.008) and the presence of arthritis
in BD (p=0.002). Likewise, FcyRIIla
V158 allele frequency was significant-
ly higher in BD patients with arthritis

compared to those without (p=0.002,
OR:1.613,95% 1.21-2.14). On the oth-
er hand, the F/F158 and F/V158 geno-
types of FcyRIIla were significantly
associated with central nervous system
(CNS) involvement in BD (p=0.028).
The correlations between FcyRIIIa gen-
otypes and the clinical manifestations
of BD are shown in Table III.

FcyRIIIb gene analysis showed the
NA2/NA2 genotype to be significantly
associated with pathergy positivity, pure
deep vein thrombosis, and vascular in-
volvement. Even more importantly, the
NA2/NA2 genotype was significantly
associated with disease severity (Krause
clinical severity score) (p=0.004). Clin-
ical associations with the FcyRIIIb gen-
otypes in BD are shown in Table IV.
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Allele analysis revealed that the NA2
allele was significantly associated with
pathergy positivity (p=0.020) and vas-
cularinvolvement (p=0.014). There was
no significant association between large
vessel involvement and the FcyRIIIb
genotypes or alleles (p>0.05).

Discussion

To our knowledge, this is the first
study investigating FcyRs gene poly-
morphisms in BD. We found that the
FcyRIla R/R131 and FcyRIIla F/F158
genotypes, as well as the FcyRIlla
F158 and FcyRIIIb NA2 alleles, were
significantly more frequent in BD than
in healthy controls. Furthermore, the
FcyRIlla V/V158 genotype was sig-
nificantly associated with the presence
of arthritis and an earlier disease onset,
while the FcyRIIIb NA2/NA2 genotype
was significantly associated with disease
severity and vascular involvement.
Since the immunological abnormali-
ties in BD may possibly be induced
by microbial pathogens in genetically
susceptible individuals (5), gene poly-
morphisms and/or mutations could also
play a role in the pathogenesis of BD.
In the light of previous polymorphism
studies (5), we investigated BD patho-
genesis from the perspective of FcyR
gene polymorphism. FcyR gene poly-
morphisms potentially have the ability
to inhibit or stimulate the immune re-
sponse. In other words, some genotypes
and allelic variants of the FcyRs are
considered to be susceptibility factors
and disease accelerants in autoimmune
diseases. Supporting this view, in ear-
lier studies many autoimmune diseases
such as systemic lupus erythematosus
and rheumatoid arthritis (RA) were re-
ported to be associated with FcyR gene
polymorphisms (17). Even if the role
of autoimmunity in BD is controversial
(6), we believe that — independently of
the autoimmunity aspect — the possible
role of FcyR gene polymorphisms in
genetic susceptibility to BD deserves
investigation.

Uncontrolled, innately related inflam-
mation causing secondary adaptive im-
mune system activation has also been
suggested to play a role in BD patho-
genesis (6, 18). Since an increase in the
expression of activating FcyRs (namely
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Table III. Clinical associations with FcyRIIla genotypes in BD.

FF FV \'A% Total Statistics
n % n % n % n % x> p

Gender Male 77 59.2 29 22.3 24 18.5 130 100 0.059 0.971

Female 52 60.3 18 20.9 16 18.6 86 100
Vascular involvement (+) 55 60.4 19 20.9 17 18.7 91 100 0.072 0.965
Vascular involvement (-) T4 59.2 28 224 23 18.4 125 100
Eye involvement (+) 55 61.8 22 24.7 12 13.5 89 100 2.791 0.248
Eye involvement (-) 74 58.3 25 19.7 28 22 127 100
Arthritis (+) 38 51.4 14 18.9 22 29.7 74 100 9.378 0.009
Arthritis (-) 91 64.1 33 23.2 18 12.7 142 100
Skin involvement (+) 126 59.7 46 21.8 39 18.5 211 100 0.013 0.993
Skin involvement (-) 3 60.0 1 20 1 20 5 100
CNS* involvement (+) 9 45.0 9 45 2 10 20 100 7.135 0.028
CNS* involvement (-) 120 61.2 38 19.4 38 19.4 196 100
Recurrent genital ulcer (+) 113 59.8 42 22.2 34 18 189 100 0.379 0.828
Recurrent genital ulcer (-) 16 59.3 5 18.5 6 22.2 27 100
Deep venous thrombosis (+) 47 60.3 17 21.8 14 17.9 78 100 0.027 0.986
Deep venous thrombosis (-) 82 59.4 30 21.7 26 18.8 138 100
Large vessel involvement (+) 26 68.4 4 10.5 8 21.1 38 100 3418 0.181
Large vessel involvement (-) 103 57.9 43 24.2 32 18 178 100
Pathergy positive 59 62.8 15 16 20 21.3 94 100 3.516 0.172
Pathergy negative 70 57.4 32 26.2 20 16.4 122 100

*Central nervous system.

Table IV. Clinical associations with FcyRIIIb genotypes in BD.

NA1/NA1 NA2/NA2 NA1/NA2 Total Statistics
n % n % n % n % 2 p

Gender  Male 19 14.6 66 50.8 45 34.6 130 100 0.02 0.992

Female 13 15.1 43 50 30 34.9 86 100
Vascular involvement (+) 5 5.5 57 62.6 29 31.9 91 100 14.21 0.001
Vascular involvement (-) 27 21.6 52 41.6 46 36.8 125 100
Eye involvement (+) 13 14.6 39 43.8 37 41.6 89 100 3.37 0.185
Eye involvement (-) 19 15.0 70 55.1 38 29.9 127 100
Arthritis (+) 11 14.9 43 58.1 20 27.0 74 100 3.22 0.200
Arthritis (-) 21 14.8 66 46.5 55 38.7 142 100
Skin involvement(+) 31 14.7 107 50.7 73 34.6 211 100 0.25 0.885
Skin involvement (-) 1 20.0 2 40 2 40 5 100
CNS* involvement (+) 3 15.0 10 50 7 35 20 100 0.01 0.999
CNS* involvement (-) 29 14.8 99 50.5 68 34.7 196 100
Recurrent genital ulcer (+) 28 14.8 97 51.3 64 33.9 189 100 0.54 0.762
Recurrent genital ulcer (-) 4 14.8 12 44.4 11 40.7 27 100
Deep venous thrombosis (+) 5 6.4 48 61.5 25 32.1 78 100 9.04 0.011
Deep venous thrombosis (-) 27 19.6 61 44.2 50 36.2 138 100
Large vessel involvement (+) 4 10.5 23 60.5 11 28.9 38 100 1.94 0.379
Large vessel involvement (-) 28 15.7 86 48.3 64 36 178 100
Pathergy Positive 6 6.4 58 61.7 30 31.9 94 100 12.53 0.002
Pathergy Negative 26 21.3 51 41.8 45 36.9 122 100

*Central nervous system.
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FcyRI, FeyRIIa, FeyRIITa and FeyRIIIb,
as well as their polymorphisms) can
affect the degree of innately related
inflammation, we may speculate that
the FcyRs play a role in BD pathogen-
esis by affecting the innate immunity.
Bacterial antigens such as lipotheicoic
acid could stimulate the production of
proinflammatory cytokines [including
interleukin-6 and interferon-y (IFN-y)]
by the peripheral blood mononuclear
cells, which in turn increase the ex-
pression of activating FcyRs on innate
immune cells. These activating FcyRs
play critical roles in augmenting the
inflammatory processes against infec-
tious agents by stimulating phagocy-
tosis and triggering degranulation, the
oxidative burst, and the release of cyto-
kines (19).

Before discussing the effect of FcyR
gene polymorphism on BD, the cellular
expression of FcyRs in BD needs to be
summarized. In the literature we found
only two studies of neutrophil FcyR
expression in BD and these reported
different results. Using flow cytometry,
Eksioglu-Demiralp et al. (20) found
decreased neutrophil FcyRIII expres-
sion in active BD, whereas Ureten et
al. (21) reported increased neutrophil
FcyRI expression in active BD.

Our finding of a significant association
between the FcyRIIla V158 allele and
arthritis in BD deserves attention, be-
cause this can be linked to the report of
Morgan et al., who showed in a large
series of patients that this same allele
was associated with RA (22). Although
the arthritis in RA and BD are different
in terms of pathogenesis and severity,
the association of the same allele in RA
and the subgroup of BD with arthritis
is of interest.

Our data also appeared to show a signif-
icant association between the FcyRIIIa
F/F158 and F/V158 genotypes and
CNS involvement, but this result could
have been due to a type 1 statistical er-
ror, since the number of BD patients
with CNS involvement in our study
was very small.

A gene polymorphism in BD can only
be considered significant if it causes
an altered functioning of the gene.
However, a plausible link between the
pathogenesis of BD and FcyR gene

polymorphisms has not yet been found.
For example, in our study the FcyRIIIb
NA2/NA2 genotype was significantly
associated with disease severity and
vascular involvement in BD, but it is
difficult for us to find a scientific expla-
nation for this. Since the expression of
FcyRIIIb is limited to neutrophils and
eosinophils (23), one would expect to
see a link between the NA2 allele and
neutrophilic hyperactivity in BD. How-
ever, in contrast to the NA1 allele, the
NA2 allele confers a decreased oxida-
tive burst and degranulation response
in neutrophils (24, 25). Likewise, in the
normal population, individuals with
the FcyRIIIb NA2/NA2 homozygous
genotype are reported to have a lower
capacity to mediate neutrophilic phago-
cytosis than individuals bearing the
NAT1 alleles (23, 24). This means that
if there is actually a causal relation-
ship between the FcyRIIIb NA2/NA2
genotype and disease severity in BD,
it does not appear to be related to the
neutrophilic hyperactivity commonly
reported in BD. The possible explana-
tion for this conflicting finding may be
that the pathogenesis of BD is compli-
cated and cannot be solely attributed
to neutrophilic hyperactivity. In other
words, the relationship between the
NA2/NA2 homozygous genotype and
disease severity in BD could be inde-
pendent of the neutrophilic phagocytic
capacity. It should be kept in mind that,
in addition to the NA2 allele, there are
several other factors, including HLA-
B51 positivity, which might affect
neutrophilic activity and the oxidative
burst in BD (5).

Apart from BD, the FcyRIIIb NA2 and
NAL alleles have also been studied in
Guillain-Barré syndrome and multi-
ple sclerosis (MS). In Guillain-Barré
syndrome, an association between the
NA2/NA2 homozygote genotype and
disease activity was reported (26). In
MS, patients with the FcyRIIIb NA1/
NA1 homozygote genotype were found
to have a significantly more benign
course that those with the FcyRIIIb
NA2 allele (27).

In conclusion, the genotype frequen-
cies and allelic distribution of FcyRIIa,
[ITa and IIIb gene polymorphisms are
significantly different in BD compared

with healthy controls. Although it is
difficult at present to suggest a plausi-
ble explanation for this finding, certain
FcyRIIIa and FcyRIIIb gene polymor-
phisms appear to be associated with an
early disease onset, disease severity,
the presence of arthritis, and vascular
involvement in BD. Future studies are
clearly needed to elucidate the rela-
tionship between FcyR gene polymor-
phisms and the pathogenesis of BD.
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