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Polymorphisms of the IL-8 and CXCR2 Genes Are Not
Associated with Behçet’s Disease
JÜLIDE DUYMAZ-TOZKIR, VUSLAT YILMAZ, F. AYTÜL UYAR, ALI H. HAJEER, GÜHER SARUHAN-DIRESKENELI,
and AHMET GÜL

ABSTRACT. Objective. Genetic susceptibility to Behçet’s disease (BD) is well documented for HLA-B51; how-
ever, contribution of other genetic polymorphisms is estimated to be substantial. Interleukin 8 (IL-
8), a potent chemoattractant for neutrophils, has been found to be elevated in BD serum, and the
serum concentrations correlate with disease activity. Novel polymorphisms in IL-8 (CXCL8) and in
one of its receptors, CXCR2 gene, may have a role in enhanced IL-8 activity in BD.
Methods. Three single nucleotide polymorphisms (SNP; –353 A/G, +1530 T/C, +3331 A/G) of the
IL-8 gene and 2 SNP (+785 C/T and +1208 T/C) of the CXCR2 gene were screened in 100 patients
with BD (61 men, 39 women, mean age 42.1 yrs) and 100 healthy controls (50 men, 50 women,
mean age 36.8 yrs) by genotyping with PCR-RFLP and PCR-SSP methods.
Results. No differences were observed between BD patients and controls for the allele and genotype
frequencies of the screened IL-8 and CXCR2 gene polymorphisms. Distribution of these polymor-
phisms revealed no significant differences between clinical subgroups of BD patients. Each pair of
the SNP –353/+1530, –353/+3331, and +1530/+3331 of IL-8 and +785/+1208 of CXCR2 showed
strong linkage disequilibrium in both patients and controls (p < 0.001 for all). The distribution of the
estimated IL-8 and CXCR2 haplotypes revealed no association with BD or any of its clinical sub-
sets.
Conclusion. These results suggest that the IL-8 gene –353 A/G, +1530 T/C, and +3331 A/G and the
CXCR2 gene +785 C/T and +1208 T/C polymorphisms have no role in the increased expression of
IL-8 in BD. (J Rheumatol 2005;32:93–7)
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Behçet’s disease (BD) is an inflammatory multisystem dis-
order characterized mainly by recurrent oral aphthous
ulcers, genital ulcers, uveitis, and skin lesions. The
etiopathogenesis of BD is unknown. It has long been postu-
lated that various immunological abnormalities may play
significant roles in the pathogenesis of BD, which develop
in a context of both genetic and environmental factors1-4. A
family study reported a high sibling recurrence risk rate,
implicating involvement of genetic factors in the develop-

ment of BD5. Association of HLA-B51 with BD is the
strongest genetic finding defined so far and has been
observed repeatedly in different populations6,7. However,
the contribution of HLA-B locus to overall genetic suscep-
tibility to BD is estimated to be less than 20%, and further
studies are needed to identify BD susceptibility genes other
than HLA-B8.

Several immunological abnormalities have been
observed in patients with BD. Spontaneous and/or induced
overexpression of proinflammatory cytokines/chemokines
from various cellular sources seems to be responsible for
increased inflammatory reaction in BD9. A neutrophilic
infiltration has been reported in biopsies of active lesions,
without an accompanying acute infection, as well as lym-
phomononuclear cells in BD10. Neutrophils from patients
with BD have also been reported to show increased super-
oxide production, enhanced chemotaxis, and excessive pro-
duction of lysosomal enzymes9-12. These findings suggest
that neutrophils of BD patients are primed and this priming
may lead to tissue injury in the pathogenesis of the dis-
ease2,3,10.

Among the mediators of inflammation, interleukin 8 (IL-
8 or CXCL8) is a potent chemokine predominantly for neu-
trophils. It causes a transient increase in cytosolic calcium
concentrations and release of enzymes from granules, and
enhanced production of reactive oxygen species and
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increased chemotaxis in neutrophils. Cellular activities of
IL-8 are mediated by 2 related receptors, namely CXCR1
and CXCR213. Both receptors are predominantly expressed
on neutrophils14 and lower level of expression is found on
monocytes and lymphocytes15.

The IL-8 gene (IL-8) maps to 4q13-q21 and contains 4
exons and 3 introns16. The IL-8 receptors CXCR1 and
CXCR2 are encoded by 2 separate genes, IL8RA and
IL8RB, respectively, both located on 2q34-q3517. The
CXCR1 gene consists of 3 exons, whereas CXCR2 gene has
11 exons, and their differential splicing gives rise to distinct
mRNA variants18.

Serum and cerebrospinal fluid levels of IL-8 have been
found to be elevated in BD, and have been shown to be cor-
related with disease activity19-22. Recently, novel single
nucleotide polymorphisms (SNP) in the IL-8, CXCR1, and
CXCR2 genes have been reported18,23. Although no func-
tional role has been demonstrated for these polymorphisms
to date, some of them may have a regulatory role in the
expression and activity of IL-8 that can contribute to the IL-
8 mediated pathologies18,24. We screened the distribution of
3 IL-8 and 2 CXCR2 gene polymorphisms in a group of
patients and healthy controls to investigate their role in sus-
ceptibility to BD.

MATERIALS AND METHODS
Patients. The study group consisted of 100 consecutive patients with BD
followed at the BD Outpatient Clinic of the Division of Rheumatology,
Istanbul Faculty of Medicine. The ethical committee of Istanbul Faculty of
Medicine approved the study, and individuals provided written consent
prior to blood collection. All patients were of Turkish origin and met the
International Study Group criteria for the classification of BD25. Clinical
signs and symptoms of patients are listed in Table 1.

A group of 100 ethnically matched, unrelated healthy volunteers were
investigated as controls. All donors were previously typed for HLA-B locus
with molecular methods7.

Genotyping. Genomic DNA from each individual was purified from periph-
eral blood leukocytes by the standard salting-out method. The IL-8 gene
SNP were determined using polymerase chain reaction-restriction fragment
length polymorphism (PCR-RFLP). The polymorphic sites were amplified
with 0.4 µM specific primers, 200 µM dNTP, 2 mM or 2.5 mM MgCl2, 0.5

IU Taq polymerase (Fermentas, St. Leon-Rot, Germany), and 30 ng genom-
ic DNA and digested with Mun I (Fermentas), Hsp92 II (Promega,
Madison, WI, USA), Alw44 I (Fermentas) for –353 (A/T), +1530 (T/C),
+3331 (A/G), respectively (corresponding to positions 1231, 3114, and
4915 of the IL-8 sequence with the accession number M28130, respective-
ly). The sequences of the primers and annealing temperatures are shown in
Table 2. The cycling parameters for IL-8 polymorphisms were as follows:
2 min at 95°C, 35 cycles of 45 s at 95°C, 45 s at the given annealing tem-
perature, and 45 s at 72°C, then 2 min at 72°C.

For genotyping the polymorphic sites of the CXCR2 gene at +785(C/T)
and +1208(T/C), allele-specific primers were used that amplified products
of 170 bp and 627 bp, respectively, as described18 (Table 2). As an internal
control, a 256 bp segment of the human adenomatous polyposis coli gene
was also amplified in each reaction using the given primers (Table 2)18. The
methods were validated using control DNA with known genotypes (kindly
provided by E. Renzoni, National Heart and Lung Institute, London, UK).
All PCR and digestion products were visualized in 2–2.5% agarose gels
containing ethidium bromide.

Statistical analysis. Allele and genotype frequencies of polymorphisms in
the patient and control groups were counted. Comparisons between groups
and subgroups according to clinical findings were by Fisher’s exact test.
The Arlequine software was used for the estimation of haplotype frequen-
cies, Hardy-Weinberg proportions, and linkage disequilibria.

RESULTS
The allele and genotype frequencies of the IL-8 –353 (A/T),
+1530 (T/C), and +3331 (A/G), and CXCR2 +785 (C/T) and
+1208 (T/C) polymorphisms are shown in Table 3 and Table
4, respectively.

The proportions of alleles in the IL-8 –353 and +1530
polymorphisms were consistent with the Hardy-Weinberg
equilibrium in the patients and controls. The distribution at
+3331 deviated from equilibrium in patients with BD, but
not in healthy controls (p = 0.0195).

The allelic distribution of the IL-8 gene polymorphisms
at the promoter region (–353), the third intron (+1530), and
the 3’-UTR region (+3331) showed no significant difference
between BD patients and healthy controls (Table 3).
Similarly, the genotype distribution at each of these 3 poly-
morphisms revealed no significant difference with a domi-
nance of heterozygosity (Table 4) at all sites.

The investigation of 2 recently described CXCR2 poly-
morphisms revealed that +785 alleles were in Hardy-
Weinberg equilibrium in BD patients and healthy controls,
whereas the distribution of +1208 alleles did not fit the pro-
portions of Hardy-Weinberg in both groups (p < 0.001 and p
= 0.006, respectively).

For the CXCR2 gene +785 polymorphism, only a slight
increase of the CXCR2 +785 C allele was observed in BD
patients compared to controls (57% vs 46%, Table 3). The
homozygous +785 C/C genotype was also slightly more fre-
quent in BD patients compared to controls (30% vs 24%,
Table 4). However, these differences were not statistically
significant. At the CXCR2 gene +1208 polymorphism, the
distribution of T and C alleles was also not different in the 2
groups (Table 3). In comparison, 16% and 20% of the same
groups had +1208 TT genotype, respectively (Table 4).

Comparisons of the distribution of polymorphisms in the
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Table 1. Demographic and clinical features of patients with Behçet’s dis-
ease and healthy controls.

Patients, n 100
Male:female 61:39
Mean age, yrs ± SD 41.5 ± 10.4
Disease duration, yrs ± SD 13.3 ± 6.9
Uveitis 55
Oral ulcer 100
Genital ulcer 87
Skin lesions 96
Arthritis 59
HLA-B* 51 positivity 64
Neurologic involvement 13

Controls, n 100
Mean age, yrs ± SD 36.6 ± 9.1

Personal non-commercial use only.  The Journal of Rheumatology Copyright © 2005.  All rights reserved.

 www.jrheum.orgDownloaded on May 24, 2023 from 

http://www.jrheum.org/


subgroups, by sex or by clinical manifestations like uveitis,
oral ulcer, genital ulcer, skin lesion, or arthritis, also provid-
ed no evidence for an association with the 2 gene polymor-
phisms.

These polymorphisms were also evaluated in the sub-
groups of patients with and without the BD-associated
HLA-B allele, HLA-B51. We found no difference in the dis-
tribution of the IL-8 and CXCR2 gene polymorphisms in
these 2 groups related to HLA-B51.

Each pair of the screened IL-8 gene polymorphisms
(–353/+1530, –353/+3331, and +1530/+3331) was in strong
linkage disequilibrium in both the patients and controls (p <
0.00001 for all). Assuming a haplotypic segregation, we
compared distribution of the estimated haplotypes in both

groups (Table 5). No significant association of a particular
haplotype was observed with BD or with any of the BD sub-
groups.

Similarly, the screened pair of the CXCR2 polymor-
phisms showed strong linkage disequilibrium in BD patients
and controls (both p < 0.001). The distribution of these esti-
mated haplotypes did not reveal any association with BD or
with any of the BD subgroups (Table 5).

DISCUSSION
The increased inflammatory response to various nonspecif-
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Table 2. Primer sequences used for PCR amplification of IL-8 and CXCR2 polymorphic sites.

PCR Product Annealing
Size (Base Pair) Temperature, ˚C

IL-8 gene
Promoter region F primer: 5’- TTGTTCTAACACCTGCCACTCT -3’ 220 54
–353 (A/T) R primer: 5’- GGCAAACCTGAGTCATCACA -3’
Intron F primer: 5’ TCTTTCTGTTGCTAAAAATCGTCA 3’ 186 54
+1530 (T/C) R primer: 5’ GGACACTACTGGGAGTGACAAA 3’
3’-UTR F primer: 5’ TGCTTCCCCTTAGCATTTTG 3’ 222 55
+3331 (A/G) R primer: 5’ TCCTCTTTAATGTCCAGCTATGC 3’

CXCR2 GENE
Exon 3 F primer: 5’ CGTCCTCATCTTCCTGCTC-3’
+ 785 (C/T) F primer: 5’-CGTCCTCATCTTCCTGCTT-3’ 170 70

R primer: 5’-GGAGTCCATGGCGAAACTTC-3’
Exon 3 F primer: 5’-CCATTGTGGTCACAGGAAGT-3’
+1208 (T/C) F primer: 5’-CCATTGTGGTCACAGGAAGC-3’ 627 70

R primer: 5’-GTCTTGTGAATAAGCTGCTATGA-3’
Internal control F primer: 5’ ATGATGTTGACCTTTCCAGGG 3’ 256 70
(human adenomatous R primer: 5’ TTCTGTAACTTTTCATCAGTTGC 3’
polyposis coli)

Table 3. Allele frequencies of the IL8 and CXCR2 polymorphisms in
patients with Behçet’s disease and healthy controls.

Behçet’s Disease Controls
n = 100 % n = 100 %

Allele Frequency
IL-8 –353

A 85 43.5 77 38.5
T 115 57.5 123 61.5

IL-8 +1530
T 82 41 83 41.5
C 118 59 117 58.5

IL-8 +3331
A 76 38 71 35.5
G 124 62 129 64.5

CXCR2 +785
C 107 53.5 92 46
T 93 46.5 108 54

CXCR2 +1208
T 103 51.5 105 52.5
C 97 48.5 95 47.5

Table 4. Distribution of genotypes of IL-8 and CXCR2 genes for 5 poly-
morphisms.

Polymorphisms and Genotypes Behçet’s Disease, Controls,
n = 100 n = 100

IL-8 –353 (A/T)
AA 15 14
AT 55 49
TT 30 37

IL-8 +1530 (T/C)
TT 14 15
TC 54 55
CC 32 30

IL-8 +3331 (A/G)
AA 8 8
AG 58 53
GG 34 39

CXCR2 +785 (C/T)
CC 30 24
CT 47 44
TT 23 32

CXCR2 +1208 (T/C)
TT 16 20
CT 71 65
CC 13 15
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ic and specific stimuli is a major determinant of BD. While
numerous factors influence the inflammatory response, the
role of an individual’s genetic background has recently
received increasing attention. Genetic susceptibility to BD
is well documented, and multigenic influences are assumed
to play an important role in disease development1.

IL-8 is a chemoattractant for neutrophils, and increased
serum levels of IL-8 have been reported in patients with
BD19-21. Various cellular sources can contribute to the
enhanced IL-8 expression in BD26 as well as the differential
expression of its receptors on different cell types13,15.

To identify new BD susceptibility genes, we investigated
3 IL-8 and 2 CXCR2 gene polymorphisms, assuming possi-
ble functional implications in the pathogenesis of BD. The
increased release of IL-8 might have resulted from the dif-
ferential expression of the chemokine or its receptors on dif-
ferent cell types or from different intensities of receptors.
The polymorphisms we studied could influence expression
on the relevant cells. However, our results suggest that these
polymorphisms in the IL-8 and CXCR2 genes are not relat-
ed to the increased IL-8 response in BD.

At the IL-8 gene, the polymorphisms were selected from
3 regions with functional differences covering the promoter
(–353), the third intron (+1530), and the 3’-UTR (+3331).
Similarly, 2 different polymorphisms were screened for
CXCR2 gene, and haplotype distributions were estimated
for both genes in healthy controls and Turkish patients with
BD. Although the distribution of CXCR2 +1208 alleles was
not in Hardy-Weinberg equilibrium in controls, which might
reflect a population selection bias, the allele frequencies of
IL-8 (–353) and CXCR2 (+785 and +1208) were similar to
the reported frequencies of these polymorphisms in
European populations18,23. As well, the distribution of the
allele, genotype, or haplotype frequencies at all polymor-

phisms did not show any differences between patients and
controls.

Although none of the studied IL-8 and CXCR2 gene
polymorphisms result in an amino acid substitution in the
protein sequence, it is hard to rule out a possible functional
effect of these polymorphisms on the transcriptional or post-
transcriptional activity of the relevant genes. The haplotype
data may also give information on unknown functional
polymorphisms in linkage disequilibrium with the SNP we
studied; the haplotype data may be helpful for those analyz-
ing IL-8 and CXCR2 polymorphisms in other disorders.

Our results suggest that the IL-8 gene –353 A/G, +1530
T/C, and +3331 A/G, and the CXCR2 gene +785 C/T and
+1208 T/C polymorphisms have no role in the increased
expression of IL-8 in Behçet’s disease, and investigation of
other regulatory mechanisms are warranted.
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