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ARTICLE INFO ABSTRACT

Background: Behcet's disease (BD) is a multisystem inflammatory disease of unknown etiology. Beta-defensins
are antimicrobial peptides involved in epithelial host defense. To explore whether beta-defensins might be in-
volved in BD pathogenesis, we examined plasma human beta-defensin-1 (hBD-1) and DEFB1 -20G/A poly-
morphism in BD patients.

Methods: This case-control study included 106 BD patients fulfilling the criteria of the International Study Group
for BD and 156 controls. The -20G/A genotypes were determined by PCR-RFLP analysis in all participants, and
plasma hBD-1 was assessed by ELISA in 77 BD patients and 44 controls, only. Stepwise multiple regression
models were applied to determine independent predictors for plasma hBD-1 in BD patients.

Results: Distribution of -20G/A genotypes was different between BD patients and controls. Compared to GG
genotype, “GA” genotype [OR (95% CI), 3.12 (1.56-6.16); p = .001] and “AA” genotype [2.57 (1.10-5.96);
p = .027)] were associated with increased risk for BD. Plasma hBD-1 concentrations were significantly higher in
BD patients than controls (9.81 = 3.52ng/mL vs. 5.30 + 3.02ng/mL; p < .001), and in BD patients with
neurological involvement than those without (11.1 * 4.12ng/mL vs. 9.19 = 3.10ng/mL; p = .040). No var-
iation was noted according to other clinical features, treatment received or -20G/A genotypes. In multivariate
analysis, neurological involvement was the only predictor for plasma hBD-1 (3, 0.274; p = .029).

Conclusions: Findings suggest that hBD-1 and its encoding gene DEFB1 could modulate the risk for BD, especially
for BD neurological involvement. Further work is needed for a better understanding of role of hBD-1 and its
genetic variants in the pathogenesis of BD.
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1. Introduction [2,3]. BD has a worldwide distribution; however, it is most prevalent

along the ancient Silk Road linking Rome with China. The prevalence is

Behcet's disease (BD) is a multisystem inflammatory disorder of
unclear etiology, characterized by unpredictable periods of recurrences
and remissions, although the frequency and severity tend to abate with
time. Skin-mucosa lesions especially oral ulcers are the most common
manifestations and are usually the presenting symptoms, whereas
ocular, vascular and neurological involvements are less common but
more serious [1]. Other manifestations include arthritis, a positive pa-
thergy test, thrombophlebitis, and gastrointestinal ulcerations. No pa-
thognomonic laboratory findings exist, and then diagnosis of BD is
based on clinical criteria though important limitations have been noted

Abbreviations: BD, Behcet's disease; hBD-1, human beta-defensin-1

the highest in Turkey, followed by the countries bordering the Medi-
terranean Sea and the Middle and Far East [4]. The predominant his-
topathological feature of BD is vasculitis with singular properties
among other systemic vasculitis manifestations, as it can involve all
veins, arteries and vessels of all sizes. Although Behcet syndrome is
increasingly being recognized, investigated and effectively managed, its
etiology and pathogenesis remains unclear. It's thought to be due to
aberrant immune activity triggered by exposure to infectious or en-
vironmental agents in genetically predisposed individuals [5,6]. Ethnic
and regional differences in BD presentation are well known. Not only
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the frequency but also organ lesions seem to differ between regions.
These differences could be related to genetic and environmental influ-
ences. This is why some prefer to see in BD a syndrome rather than a
disease [7].

Attention has been focused on endogenous antimicrobial peptides
called B-defensins as a component of the innate immune system against
microorganisms. These peptides, mainly produced by epithelial cells,
exert multiple functions including antimicrobial and im-
munomodulatory activities [8]. One member of this family, human -
defensin-1 (hBD-1), which is constitutively expressed, has the ability to
kill or inactivate a wide spectrum of bacteria and fungi by altering their
membranes stability [9,10]. The DEFB1 gene that encodes the hBD-1 is
located in region p23 of chromosome 8 [11]. It is expressed in epithelial
cells in several tissues and in different immune cells [12,13]. Single-
nucleotide polymorphisms (SNPs) in DEFB1 gene have been associated
with human diseases affecting mucous membranes, such as period-
ontitis [14], allergic rhinitis [13] and bronchial asthma [15]. This
suggests that hBD-1 plays a key role as a host defense at mucosal sur-
faces. Since BD is mainly expressed by mucosal lesions with oral aph-
thosis as a constant symptom and since it is produced by oral mucosa
and salivary glands [16], altered production or expression of this an-
timicrobial peptide might be involved in the pathophysiology of BD.
However, only few studies have evaluated (-defensins in BD. In this
study, we investigated the possible association between -20G/A DEFB1
gene polymorphism and systemic hBD-1 with BD in Tunisian popula-
tion.

2. Material and methods
2.1. Subjects

Patients diagnosed with BD and regularly followed and treated in
the department of internal medicine at Rabta Hospital (Tunis, Tunisia)
were invited to participate in the study. Diagnosis of BD in all patients
was based on the criteria of the International Study Group for Behcet's
Disease [2]. Controls were employees (doctors, nurses, workers and
trainees) of Rabta hospital and their relatives. They were selected by
matching to patients by gender, five-year age class and neighborhood
income. Criteria of eligibility for both patients and controls were to be
free of past or current inflammatory, autoimmune or systemic disease
(except BD for patients), malignancy, renal or liver function impairment
and current pregnancy. After applying of these criteria, 106 patients
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with BD and 156 controls were retained for analysis. The flow diagram
of study participants is shown in Fig. 1. The study was carried out in
accordance with The Code of Ethics of the World Medical Association
(Declaration of Helsinki) for experiments involving humans. The pro-
tocol was approved by the Ethics Committee of Rabta hospital and all
subjects gave written informed consent.

2.2. DNA analysis

Genomic DNA was extracted from EDTA anticoagulated whole
blood using conventional salting-out procedure [17]. Genotyping of
-20G/A DEFB1 polymorphism (rs11362) was carried out by PCR-RFLP
method as previously described [18]. The sequences of primers were
5’-GACCAGGTTGTGCAATCCACCAG-3’ (forward primer) and 5-GCAG
AAGGTAGGAAGTTCTCATGGCG-3’ (reverse primer). PCR reactions
were performed on a total volume of 50 pL using 400 ng of genomic
DNA, 25 pmol of each primer, 200 uM dNTPs and 1.5 U Taq polymerase
(Promega, Madison, WI) in PCR buffer with 2.5 mM MgCl2. The PCR
program was a denaturating step at 95°C for 10 min followed by
34 cycles of 95 °C for 15, annealing at 65 °C for 60 s and elongation at
72 °C for 60 s with a final elongation step at 72 °C for 2 min. PCR pro-
ducts were digested overnight at 37 °C with 10U of Ddel restriction
enzyme. This enzyme can reveal the presence of an A or G nucleotide at
the -20 position. Electrophoresis analysis of digested PCR products was
performed in 3% agarose gel stained with ethidium bromide to show
patterns for the three genotypes: To ensure that the genotyping was
adequate quality, all gels were reread blindly by 2 persons without any
change, and 20% of the analyses were repeated randomly.

2.3. Measurement of plasma human f-defensin-1 concentration

Fasting venous blood samples were drawn on EDTA-containing
tubes. After centrifugation at 2000 X g, plasma was stored at —70 °C
until analysis (within 6 months). Plasma hBD-1 concentrations were
measured in duplicate on a micro plate reader (BioTek, Winooski, VT)
using commercially ELISA kit (R&D Systems, Minneapolis, MN) ac-
cording to the manufacturer's instructions. For financial constraints,
plasma hBD-1 was measured in 77 BD patients and 44 controls, only.
There were no differences in clinical characteristics and treatment re-
ceived between BD patients having or not data for plasma hBD-1.

Patients with BD
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Fig. 1. Flow diagram of study participants.
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Table 1
Main clinical features and treatment received in Behget's disease
patients.
Variable Frequency
Clinical features
Oral aphthosis 100%
Genital aphthosis 78%
Pseudofolliculitis 73%
Positive pathergy test 65%
Erythema nodosum 19%
Arthritis 46%
Vascular involvement 37%
Ocular involvement 31%
Neurological involvement 27%
Treatment received
Colchicines 100%
Corticosteroids 75%
Azathioprine 45%
Cyclophosphamide 37%
Vitamin K antagonists 25%

2.4. Statistical analysis

Analysis of data was performed using SPSS 18.0 for Windows soft-
ware (SPSS Inc., Chicago, IL). Fig. 1 was plotted using Prism software
version 6.01 (GraphPad software, La Jolla, CA). Normality of dis-
tribution of hBD-1 values was confirmed by Kolmogorov-Smirnov test.
Continuous variables were expressed as mean *+ SD and compared
with unpaired Student's t-tests or ANOVA. Genotypes and allelic fre-
quencies were estimated by gene counting and were compared using
chi squared tests. Unadjusted and age- and gender-adjusted odd-ratios
and 95% confidence intervals were calculated using unconditional lo-
gistic regression to test association of genotypes and alleles with BD.
Hardy-Weinberg equilibrium was tested using SPSS and was re-
calculated using Arlequin software [19]. Stepwise multiple regression
models were performed to establish independent predictors for plasma
hBD-1. Covariates were disease duration, arthritis, vascular, ocular and
neurological involvement and treatment with corticosteroids, aza-
thioprine, cyclosphosphamide and vitamin K antagonists, and -20G/A
polymorphism. A p-value < .05 was considered statistically significant.

3. Results

There were no differences between patients and controls for age
(37.8 = 10.5 vs. 36.8 = 6.94 years; p = .427) and sex-ratio (1.94 vs.
1.89; p = .913). Age of onset BD varied from 8 to 51 years with a
median of 30years, and disease duration ranged between one and
29 years with a median of 7 years. Main characteristics of BD patients
are shown in Table 1.

Genotype and allele frequencies of DFEB1 -20G/A polymorphism in
BD patients and controls are shown in Table 2. No significant deviation

Table 2
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Fig. 2. Comparative distribution of plasma B-defensin-1 (hBD-1) concentrations
in Behget's disease (BD) patients and controls.
Drawbars represent the mean + 1 standard deviation.
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Fig. 3. Plasma p-defensin-1 (hBD-1) concentrations according to -20G/A
DEFBI1 genotypes in Behget's disease (BD) patients and controls (white boxes for
AA genotype; light gray boxes for AG genotype and dark gray boxes for GG
genotype).

The bottom and top of the box are the first and third quartiles (inter quartile
range, IQR) and the band inside the box is the median. The ends of the whiskers
are the lowest and the highest values still within 1.5 IQR.

from the Hardy-Weinberg equilibrium was detected in either BD pa-
tients (X2 = 4.91; p =.086) or controls (Xz = 3.34; p =.188). The
distribution of DFEB1 -20G/A genotypes significantly differed between
BD patients and controls. The “AA” genotype and “A” allele were more

Comparative genotypes distribution and allele frequency of BEFB1 -20G/A polymorphism in Behget's disease (BD) patients and controls.

Controls (n = 156) BD patients (n = 106)

Unadjusted OR (95% CI) Age- and sex-adjusted OR (95% CI)

Genotype, n (%)

GG* 77 (49.4) 34 (32.1)

GA 58 (37.2) 49 (46.2)

AA 21 (13.5) 23 (21.7)
Allele (%)

G* 67.8 55.2

A 32.2 44.8

1.91 (1.09-3.33)
2.48 (1.21-5.07)

3.15 (1.60-6.23)
2.58 (1.11-6.00)

1.72 (1.18-2.51)

OR, odd-ratio; CI, confidence interval.
@ Reference category.
*p < .05.
= p < .01
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frequent in BD patients than controls (Table 1). Plasma hBD-1 con-
centrations were significantly higher in BD patients than controls
(9.81 + 3.52ng/mL vs. 5.30 + 3.02ng/mL; p < .001) (Fig. 2).
However, no significant difference of plasma hBD-1 was found ac-
cording to the -20G/A genotypes in both patients and controls groups
(Fig. 3). Plasma hBD-1 concentrations were significantly higher in pa-
tients with than those without neurological involvement
(11.1 = 4.12ng/mL vs. 9.19 = 3.10ng/mL; p = .04). Patients who
received corticosteroids during the disease course showed a trend to
significant increase in plasma hBD-1 (10.1 * 3.41ng/mL vs.
8.47 + 3.53ng/mL; p = .09). However, no differences were found
according to arthritis, vascular or ocular involvement, and treatment
with azathioprine, cyslosphosphamide or vitamin K antagonists. In
multivariate analysis, neurological involvement was the only in-
dependent predictor for plasma hBD-1 (3, 0.27; p = .029).

4. Discussion

This study showed higher prevalence of “A” allele of DEFB1 -20G/A
polymorphism and increased plasma hBD-1 in BD patients compared to
controls. Moreover, plasma hBD-1 was higher in patients with neuro-
logical involvement. These data suggest that DEFB-1 could be involved
in genetic susceptibility for BD, and that systemic hBD-1 could be a
marker for neurological involvement in BD.

Different SNPs in DEFB1 gene has been associated with risk for in-
flammatory or immune diseases such as periodontisis [14], allergic
rhinitis [13], asthma [15], atopic dermatitis [20], systemic lupus er-
ythematosus [21] and Crohn's disease [22]. Only few studies have in-
vestigated variants of (3-defensins genes in BD. DEFB1 haplotypes were
associated with the disease in Turkish population [23]. Copy numbers
polymorphism in DEFB4 gene was associated with risk for BD in Iraqi
population [24] but not in Korean population [25].

The present study showed increased systemic hBD-1 concentrations
in BD patients. Mechanisms of the rise and its cellular sources are
unidentified and whether it results from or contributes to the disease is
unclear. Previous reports described increased circulating hBD-1 in cir-
rhosis [26] and over expression of the peptide in brain in Alzheimer's
disease [27] and in inflamed salivary gland [28]. Thus, even being
constitutively expressed, hBD-1 seems capable of up regulation upon
inflammatory stimuli. The rise in circulating hBD-1 may have resulted
from hyper production by epithelial or immune cells due to proin-
flammatory environment associated with BD. Indeed, the disorder is
characterized by infiltration of neutrophil and mononuclear cells and
secretion of proinflammatory cytokines [6], which are potential sources
and stimuli of (-defensins production [29]. Raised hBD-1 in patients
with neurological involvement, a condition more prone to inflamma-
tion, supports this option. In this line, hBD-1 levels were higher in
patients taking corticosteroids or immunosuppressive treatment. But,
the difference was borderline for corticosteroids only, and no longer
significant in multivariate analysis. This however does not exclude that
defects in antimicrobial capacity of B-defensins take place in DB.

The study showed no association of plasma hBD-1 with -20A/G
polymorphism. This however doesn't exclude that the polymorphism
affects gene expression. Indeed, genetic variants of DEFB1 were shown
to influence peptide expression [15,30]. Also, systemic level does not
always reflect efficiently tissue expression, especially for a peptide as
hBD-1 that acts locally at epithelial level [26]. In this study, the rise in
systemic hBD-1 in BD patients could be due to other functional poly-
morphisms of the gene.

This was a mono centric study and the sample size was small, par-
ticularly for the analysis of the gene polymorphism. Limited number of
participants in each genotype group could have weakened the study
power to detect significant association with plasma hBD-1. We focused
on a single polymorphism in DEFB1 gene. Though, investigating mul-
tiple SNPs with examining combined haplotypes could bring more
comprehensive information on role of DEFB genes in modulating the

61

European Journal of Internal Medicine 65 (2019) 58-62

risk for BD. Transversal design of the study prevents establishing causal
relationship between circulating hBD-1 and BD. The study did not in-
vestigate other inflammatory markers or tissue peptide/mRNA expres-
sion. Whether BD was active or quiescent at the moment of blood draw
was not specified. If available, these data would have allowed a better
understanding of the mechanisms of plasma hBD-1 rise in BD patients.
Future work must go beyond all these limitations. Since BD is mainly
expressed by oral lesions, it would be useful to explore B-defensins in
saliva or mRNA expression in oral mucosa.

In conclusion, the study findings suggest that hBD-1 and DEFB1
-20G/A polymorphism are involved in BD pathophysiology. The genetic
variant may be a marker for susceptibility to BD and systemic hBD-1
may be a marker for neurological involvement in BD. Replication of our
findings in other populations and ethnicities will be necessary for cor-
roborating the association and ensuring generalisability of the data.
Additional work is needed to better clarify the role of B-defensins and
their genetic variants in BD pathophysiology.
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