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ABSTRACT

Behget’s disease (BD) is a multisystem inflammatory disease
characterized by recurrent orogenital ulcerations, ocular
inflammations, and skin lesions. The etiology of the disease is
currently unknown but evidences suggested that there is a strong
genetic component mediating the chronicity of the disorder.
Cytokines seem to have important roles in the pathogenesis of BD.
Its production could be affected by genetic polymorphisms. Thus,
this study aimed at investigating the associations between BD in
Egyptian population and IL-6 (-174) promoter polymorphism. We
genotyped IL-6 (-174) position in the promoter region of IL-6 using
Mutagenically Separated PCR (MS-PCR) in 61 Egyptian patients
with BD and 97 healthy-matched control. No significant association
between IL-6 (-174) polymorphism and BD was found. Only two
genotypes were seen in the gel GC and GG there was no CC in BD
or control. No significant association between IL-6 (-174 G/C)
polymorphisms and BD was demonstrated. Moreover, there was no
significant difference between G or C allele distribution between BD
and controls. Comparing patients with various disease
manifestations, we found no significant association with the -174
G/C genotypes. A remarkable increase (even not statistically
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significant) in the frequency of IL-6 -174 GG (92.6%) in BD patients
in active state as compared to BD inactive (73.5%) was found. In
conclusion, our data revealed that IL-6 -174 promoter
polymorphism does not contribute significantly to BD disease
susceptibility or to distinct clinical feature.

INTRODUCTION

BD is a systemic vasculitis of unknown etiology characterized
by recurrent oral ulcers, genital ulcers, skin lesions, and uveitis. It may
also involve vessels of all types and sizes, arthritis, central nervous
system disease, and gastrointestinal tract diseases. Patients with BD
may manifest all or only some of these clinical features "™ BD has a
worldwide distribution, but it is more prevalent in the regions along
the ancient trading route known as “Silk Road,” extending from
Mediterranean countries such as Turkey and Iran to the Far East
including Korea and Japan. The prevalence of BD in Turkey is
particularly high at 80-420 /100,000 ©. In Egypt the prevalence is at
7.6/100,000 ©.

Although its etiopathogenesis remains elusive, the most widely
accepted hypothesis is that the excessive inflammatory response is
triggered by an infectious agent in a genetically susceptible host .
Human leukocyte antigen (HLA)-B51 has been identified as the
genetic marker most strongly associated with BD, but it has also been
reported that the highest contribution made by the HLA-B locus to
overall genetic susceptibility to BD is 19%.This is why other
susceptibility genes have been extensively investigated in BD. 719

The disease is characterized by infiltration of lymphocytes and
neutrophils into the affected organs. It is now well known that
cytokines play critical roles in the pathogenesis of BD, because they
mediate many of the effectors and regulatory functions of immune and
inflammatory responses *'”. cytokines are considered to cause one
of two types of responses: T-helper cell type 1 (Thl) responses,
produces interleukin (IL)-2, IFN-y, TNF-o and facilitates cell-
mediated immune responses and elicit delayed hypersensitivity
reactions; or Th2 response, produces mainly IL-4, IL-5, IL-6 , IL-10
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and IL-13 and assists in antibody production and suppress cell
mediated immunity ™29 [L-6 is an important mediator of
inflammatory and immune responses, and IL6 gene polymorphisms
are known to play a part in chronic inflammatory and autoimmune
disorders ®"*?_ Increased IL6 plasma levels and enhanced IL6 mRNA
expression have been found in patients with BD especially those in
active state ®*%. Cytokine production has been shown to be under
genetic control. Polymorphisms in several cytokine genes influence
gene transcription, leading to interindividual variations in cytokine
production ®?”_ This study aimed to ascertain the possible
involvement of IL6-174 promoter polymorphisms on the susceptibility
to BD and whether it has correlation with any of the clinical findings.

MATERIALS AND METHODS

Patients and Controls:

Blood samples, collected in Ethylene Diamine Tetraacetic acid
(EDTA) sterile tubes, from 61 BD patients (48 men and 13 women;
mean age 344 £ 10.69) recruited from the Department of
Rheumatology at El-Kasr El-Aini hospital. All patients were
diagnosed according to the International Study Group for Behcet’s
Disease (ISG) ®. Patients who had other autoimmune disease,
infection or malignancy were excluded from the study. The onset of
the syndrome was defined as the time when the patient fulfilled the
diagnostic criteria. At time of blood sampling, patients with two or
more lesions in the previous 4 weeks (including oral ulcers, genital
ulcers, skin lesions, uveitis, vascular, arthritis, gastrointestinal lesions,
central nervous system lesions, and pulmonary involvement) were
regarded to have active disease ®”. A control group was composed of
97 healthy donors unrelated to each other or to the patients, matched
for age and sex. The study was approved by our institutional ethics
committee and written consent was obtained from all patients.

DNA isolation and cytokine genotyping:

Genomic DNA was extracted from blood samples by using
GeneJET™ Genomic DNA Purification Kit according to the
manufacturer’s instructions.
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IL-6 - 174 G/C Genotyping :

Single nucleotide polymorphism (SNP) was analyzed in the
promoter region of the IL-6 gene at position -174 by Mutagenically
separated PCR (MS-PCR) assay ©*. The reaction is down in one tube,
so at least one PCR product was found in a single reaction, thus
avoiding false negative result. Additionally, base substitutions at
different mutagenic positions were introduced into the allele specific
primers, this allow the clear separation between the two alleles during
amplification steps by reduction of the cross reactions.

Briefly, we used three primers mixes, two allele specific
primers  of  different length  forward primer G: 5'-
GCACTTTTCCCCCTAGTTGTGTCTTACG-3'"; forward primer C:
5'GACGACCTAAGCTTTACTTTTCCCCCTAGTTGTGTCTTGAC-
3 and nonspecific reverse primer:
S'ATAAATCTTTGTTGGAGGGTGAGG-3'. The final volume for
each PCR reaction 25 pL; the PCR mixture consist of PCR Master
Mix (2X) (Fermentas). 20 mM of each forward primer, 40 mM of
reverse primer and 40 ng of DNA. PCR cycling conditions consisted
of 95°C, 10 min [1 cycle]; followed by 94°C, 30 seconds, 66°C, 45
seconds, 72°C, 45 seconds [40 cycles]; and finally 72°C, 7 min [1
cycle]. The PCR products were visualized by 4% agarose gel
electrophoresis with ethidium bromide staining. The PCR products
were 121 bp (G allele) and 136 (C allele) (Figure 1).

Statistical analysis:

All statistical analyses were performed using the Statistical
Package for Social Science (SPSS) version 11 (LEAD Technology
Inc). Data were presented as means with corresponding standard error
(SD). Comparisons among different groups were performed by
independent T test. Allele frequencies were estimated by direct gene
counting. Each polymorphism was examined in the control population
to confirm that the distribution of the genotypes conformed to Hardy—
Weinberg expectations (available at http://ihg.gsf.de/cgi-bin/hw/
hwal.pl). The distribution of alleles and genotypes for each
polymorphism was compared between cases and controls using a chi-
square test (Xz). The odds ratio (OR) and 95% confidence intervals
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(CI) were calculated to assess the risk associated with particular
alleles or genotypes in both patient and control groups.

RESULTS

Patient’s characteristics:

Sixty-one patients with a mean age of 34.4+10.69 years (range
18-67) years were included in our study. The mean disease duration
from the onset time to study entry was 7.36 £6.27 years (range 1-28
years). There was no significant difference in age or sex between the
selected group of patients and healthy controls. None of the patients
had a recent history of infection or malignancies. The detailed
demographic and clinical characteristics of our patients are presented
in Table (1).

136bpcC
150 bp

121bp G
125 bp

Figure (1): Polymerase chain reaction (PCR) products of IL-6
promoter polymorphism (-174 G/C) (4% agarose stained with
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ethidium bromide). Lane (1) 25 bp ladder; lane (2) GC genotype and
lane (3) GG genotype. There is no CC genotype.

Table (1): Demographic, clinical features and laboratory data of 61
patients with BD.

Parameter Value
Demographic Data

Age (mean + SD) 344 +10.69
Disease Duration (mean + SD) 7.36 £6.27
Male/ Female 48/ 13

Clinical Involvement

Oral Ulcers (%) 61 (100%)
Genital Ulcers (%) 57 (93.4%)
Ocular Involvement (%) 36 (59%)
Skin Lesion (%) 35 (57.4%)
Vascular (%) 16 (26.2%)
Neuro (%) 13 (21.3%)
Arthritis 16 (26.2%)
GIT (%) 3 (4.9%)
Chest (%) 4 (6.5%)
Active patients (%) 27 (44.3%)
Laboratory Investigations

ESR mmHg/hr (mean + SD) 37.85 +£20.40
Heamoglobin gm% (mean = SD) 1334+ 1.3
WBC 1000/mm® (mean + SD) 8.86 44
Neutrophils 1000/mm’ (mean + 58.82+114
SD) 269.51 £57.3

PLT 1000mm’ (mean + SD)

IL-6 promoter polymorphisms -174 G/C in BD patients and
controls:

IL-6 (- 174) genotypes and allele frequencies in patients with
BD and healthy controls are shown in Table (2). Only two genotypes
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were seen in the gel GC and GG there was no CC in BD or control.

IL-6 - 174 GG and -174 GC genotypes were higher in healthy
controls than in BD patients (73.3% and 22.7% versus 82% and 18%;
respectively). However, no significant association between IL-6 (-174
G/C) polymorphisms and BD was demonstrated. Moreover, there was
no significant difference between G or C allele distribution between
BD and controls. The frequency of SNP genotype frequencies in
patients and control was in Hardy-Winberg equilibrium (75%, 22%,
0% (observed) versus 76.25%, 19.51%, 1.25% (predicted).
Table (2): Genotype distribution and allelic frequencies of the IL-6
promoter polymorphism (-174 G/C) in patients with BD and control.

Cytokine gene Control BD P OR (95% CI)
group group
(N=97) (N=61)
Genotype
G/G 75 (77.3%) 50 (82%) NS 1.333 (0.595-
G/C 22 (22.7%) 11 (18%) NS 2.989)
C/C - - - 0.750 (0.335-
GCCC 22 (22.7%) 11(18%) NS 1.682)
Allele 0.750 (0.335-
Frequency 172 (88.7) 111(90.9) NS 1.682)
G 22 (11.3) 11 (9.1) NS
C
0.750 (0.335-
1.682)

IL-6 promoter polymorphisms -174 G/C in clinical manifestation
of BD:

The genotype distribution of IL-6 promoter polymorphism -
174 G/C in BD patients with different clinical manifestations are
shown in Table (3). Although, GG genotype is generally increased (as
compared to GC genotype) in all clinical manifestations, no
significant change in genotype frequency in BD patients was
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demonstrated. A remarkable increase (even not statistically
significant) in the frequency of IL-6 -174 GG (92.6%) in BD patients
in active state as compared to BD inactive (73.5%) was found.
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Table (3): Association between clinical findings and IL-6 -174 gene
polymorphism in the patients with Behcet’s disease.

Clinical Involvement Yes NO
Oral Ulcers N (%) 61 (100%) 0 (0%)
GG (%) 50 (82%) 0 (0%)
GC (%) 11 (18%) 0 (0%)
Genital Ulcers N (%) 57 (93.4%) 4 (6.6%)
GG (%) 46 (80.7%) 4 (100%)
GC (%) 11 (19.3%) 0 (0%)
Ocular Involvement N (%) 36 (59%) 25 (41%)
GG (%) 30 (83.3%) 20 (80%)
GC (%) 6 (16.7%) 5(20%)
Skin Lesion N (%) 35 (57.4%) 26 (42.6%)
GG (%) 29 (82.9%) 21 (80.8%)
GC (%) 6 (17.1%) 5(19.2%)
Vascular N (%) 16 (26.2%) 45 (73.8%)
GG (%) 13 (81.2%) 37 (82.2%)
GC (%) 3 (18.8%) 8 (17.8%)
Neuro N (%) 13 (21.3%) 48 (78.7%)
GG (%) 10 (77%) 40 (83%)
GC (%) 3(23%) 8 (16.7%)
Arthritis N (%) 16 (26.2%) 45 (73.8%)
GG (%) 13 (81.2%) 37 (82.2%)
GC (%) 3 (18.8%) 8 (17.8%)
GIT N (%) 3 (4.9%) 58 (95.1%)
GG (%) 3 (100%) 47 (81%)
GC (%) 0 (0%) 11 (19%)
Chest N (%) 4 (6.5%) 57 (93.5%)
GG (%) 3(75%) 47 (82.5%)
GC (%) 1(25%) 10 (17.5%)
Active patients N (%) 27 (44.3%) 34 (55.7%)
GG (%) 25(92.6%) 25 (73.5%)
GC (%) 2 (7.4%) 9 (26.5%)

*CC genotype excluded from the table because it is not present.
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DISCUSSION

IL-6 (26 kDa) is a multifunctional pro-inflammatory cytokine
with an important role in the regulation of immune response “V. It is
produced by monocytes, epithelial cells and fibroblasts, and causes
polyclonal B-cell activation, hypergammaglobulinaemia, and
autoantibody production with T-cell activation *** The major effect of
IL-6 described is the proliferation and differentiation of cells, as well
as increasing secretion of acute-phase proteins by the liver 33).
Abnormal IL-6 production has been implicated in some autoimmune
diseases and chronic inflammatory reactions ©*3® BD has been
labeled as a Th1 driven disease. Conversely IL-6, which promotes Th2
cell differentiation, inhibits IFN-y production and inhibits Thl cell
differentiation was shown in many studies to be elevated in serum of
BD compared to control ¢7*,

Active BD patients are characterized by a higher levels of IL-6
compared to that found in remission #****1*_Tt seems that IL-6 plays
a unique role in BD with central nervous system involvement. Early in
1992; it was reported that a significantly higher level of IL6 in
cerebrospinal fluid (CSF) had been observed in Chinese BD patients
in active stage of the disease with central nervous system (CNS)
involvement, the level of IL6 decreased along with the ameliorating of
the disease **. The Same results have been verified in patients from
both Turkey and Japan population and showed the association of IL6
with clinical findings of BD “**7, Production of cytokines could be
affected by genetic polymorphisms within promoter regions of
cytokine genes. Therefore, this study aimed at investigating the
associations between BD disease in Egyptian people and IL-6 gene
polymorphism as a single nucleotide polymorphism (SNP) at -174
(G/C) in the IL-6 gene promoter region.

According to our findings, there was no evidence for genetic
association between any genotype of IL-6 (-174) SNP and the
susceptibility to BD. This result is consistent with the results of Dilek
et al. ¥ and Chang et al. * in Turkish and Korean populations,
respectively. Consistency of our results with previous investigations
approved a considerable interethnic variability in the distribution of
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the IL6 -174 G/C genotypes. Although, a distinguish difference in the

frequency of IL-6 -174 G/C genotypes in healthy controls (CC 0%,
GC 22.7% and GG 77.3% in Egyptian, CC 0%, GC 96.7 and GG
3.3% in Korean and CC 8.2%, GC 30.3% and GG 61.5% in Turkish
populations) was detected. These variations in the frequency of
healthy control genotype stressed the importance of recording the
frequency of different genotype in healthy control of distinct
population even from the same geographic region and they should be
compared to patients.

In contrast to our study, Amirzargar et al., , found a
significant decrease in the heterozygous IL-6 (-174) GC genotype in
Iranian patient. This difference could be returned to the ethnic
variation of 2 populations as many previous investigations showed

considerable interethnic variability in the distribution of the IL-6 (-
174) @1 225D

(50

Polymorphisms do not exist in isolation, and it could be the
combination of several substitutions in different parts of whole
cytokine gene, i.e. the haplotype. In this regard, interpretation of
results just based on single changes is over simplification and could be
misleading “?. Chang et al., * found significant differences in the
IL6 variable number tundum repeats (vntr) genotype and allele
frequencies between patients with BD and controls. These differences
were particularly apparent in the HLA-B51 negative subjects or
female patients. In addition, the same study found that susceptibility to
BD was increased significantly in subjects carrying the IL6 -174
G/IL6vntr/C haplotype. They showed that IL6 -174 is associated with
BD not alone as a separate SNP but as part of a haplotype.

Frequency of IL-6 -174 GG (92.6%) was increased in BD
patients in active state as compared to BD inactive (73.5%) ones,
although it did not reach statistically significance. Many studies
showed that the genotype GG is corresponds to a higher production of
IL-6 #5259 or at least is part of the haplotypes of IL-6-promoter
associated with increased transcription level ®. This may explains the
high level of IL-6 in the serum of patients with active BD because the
genotype GG which is more dominated in active BD patients is
associated with higher level of IL-6 production.
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In conclusion, our data approved that different IL-6 -174 G/C
genotypes has no association with BD occurrence indicating that IL.-6
-174 G/C gene polymorphism may be not involved in the
susceptibility to BD. Our results give a shed of light that IL-6 -174
G/G may have a role in activity state of BD disease. To confirm our
findings, further investigations are required on larger population and
with detection of serum IL-6 levels and their correlation with
documented polymorphism.
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