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ÖZET 
 

Amaç: Osteopontin (OPN), inflamatuvar ve otoimmün mekanizmalarla ilgisi bulunan bir sitokindir. Bu 
çalışmada, göz tutulumu olan Behçet hastalarında OPN’in rolünü değerlendirmek amaçlanmıştır. Göz 
tutulumu olan Behçet hastalarındaki OPN,  İnterlökin-10 (IL-10) ve İnterlökin-12 (IL-12) düzeyleri, bir 
otoimmün hastalık olan sistemik lupus eritematozus (SLE) ve sağlıklı kontrol gruplarıyla kıyaslanmıştır. 

Gereç ve Yöntem: OPN, IL-10 ve IL-12 düzeyleri, göz tutulumu olan 22 Behçet hastasında (önce üveit 
atağı sırasında, sonra remisyona girdiğinde olmak üzere iki defa), 18 SLE hastasında ve 18 sağlıklı 
bireyde ölçülmüştür. 

Bulgular: OPN düzeyleri aktif ve inaktif üveyitli gruptaki Behçet ve SLE hasta gruplarında artmıştır. IL-
10 ve IL-12 düzeyleri yalnızca SLE hasta grubunda anlamlı artış göstermiştir. 

Sonuç: OPN düzeyleri sağlıklı kontrollere kıyasla Behçet hastalarında artmış olsa da, aktif ve inaktif 
üveyit dönemleri arasında anlamlı bir fark oluşturmamıştır. Aynı şekilde aktif üveyit dönemindeki Behçet 
hastaları ile SLE hastaları arasında da anlamlı bir fark bulunmamıştır. Böylece, Behçet hastalığının en 
azından göz tutulumunda, OPN’in önemli bir sitokin olmayabileceği öne sürülebilir. 

Anahtar Kelimeler: Otoimmünite; Behçet hastalığı; IL-10; IL-12; Osteopontin; SLE; Uveyit. 
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ABSTRACT 

Purpose: Osteopontin (OPN) is a cytokine involved in inflammatory and autoimmune mechanisms. In 
this study, we aimed to investigate OPN role in eye involvement in Behçet's disease (BD). To assess OPN 
in eye involvement in BD by comparing OPN and other cytokine levels both in BD and in systemic lupus 
erythematous (SLE), an autoimmune disease, and in healthy controls. 

Materials and methods: OPN, interleukin-10 (IL-10) and interleukin-12 (IL-12) levels were measured 
in 22 BD patients (once during an eye attack and once when the attack subsided) as well as 18 SLE 
patients and 18 healthy controls.  

Results: The OPN levels were increased in SLE and in active and inactive Behçet's uveitis. The IL-10 and 
IL-12 were significantly increased only in SLE patients.  

Conclusions: Although OPN levels in BD patients were significantly higher with healthy controls, no 
differences in OPN levels were observed between active-inactive Behçet's uveitis or between active 
Behçet's uveitis and SLE. This may suggest that OPN might not be an important cytokine at least in BD 
eye disease.  

Keywords: Autoimmunity; Behçet's disease; IL-10; IL-12; Osteopontin; SLE; Uveitis. 

 
 
 
 
 

INTRODUCTION 

We investigated osteopontin (OPN) in eye 
involvement in Behçet’s disease (BD) by 
comparing OPN and other cytokine levels 
both in active-and inactive Behçet’s uveitis 
and in systemic lupus erythematous (SLE). 
OPN levels are known to be increased in SLE, 
a disease known to be autoimmune and 
there is still debate about the contribution of 
autoimmune versus autoinflammatory 
mechanisms in BD. 

BD is a chronic, relapsing, multisystemic 
inflammatory disorder characterized by 
recurrent oral and genital ulcers and by 
ocular involvement (1). Several mediators are 
important in the associated uveitis 
characterized by periods of exacerbation and 
remission (2). T helper 1 (Th1) lymphocytes 
producing proinflammatory mediators (IL-2, 
IL-6, IL-8, IL-12, IL-17, IL-18, TNF-α and IFN-
γ) are increased in BD (3-6). 

OPN was initially isolated as one of the 
structural proteins of the bone tissue and is 
also known to be expressed in other tissues. 
It is involved in a number of biological 
processes (7, 8) like biomineralization, 
inflammation, dystrophic calcification, wound 
healing, granuloma formation, fibrosis, 
regulation of nitric oxide production, tumor 
metastasis, programmed cell death 

(apoptosis) and protection of cell viability (9). 
The levels of OPN are increased in various 
types of cancers and inflammatory diseases. 
Highly elevated expression of OPN in plasma 
is observed in autoimmune disorders such as 
multiple sclerosis, SLE, rheumatoid arthritis, 
atherosclerosis and other inflammatory 
diseases including cardiovascular disease, 
chronic obstructive pulmonary disease, 
inflammatory bowel disease, liver disease, 
and asthma (10). OPN is a relatively new 
cytokine and is thought to be pro-
inflammatory. It mainly increases the level of 
pro-inflammatory cytokine interleukin-12 (IL-
12) and decreases the level of anti-
inflammatory cytokine interleukin-10 (IL-10) 
(10). However some studies suggest that 
OPN has an anti-inflammatory effect in the 
acute phase and a pro-inflammatory effect in 
the chronic phase of inflammatory diseases 
such as ulcerative colitis (11). 

OPN promotes the Th1 and Th17 responses 
during chronic inflammation (11, 12).  The 
Th17 lymphocytes produce large amounts of 
IL-17, IL-6, and TNF- α but decrease the level 
of IFN-γ (13). Elevated levels of IL-17 levels 
were reported in BD patients with active 
uveitis (14). 

Because of its stimulatory role in Th-1-
mediated immunity, OPN is also reported to 
be associated with autoimmunity (10). OPN 
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might also have a role as an auto-antigen for 
autoimmune diseases such as rheumatoid 
arthritis and systemic lupus erythematous 
(SLE) (15, 16). It also exacerbates inflammation 
in experimentally-induced autoimmune 
uveitis in rats (17). Blockade of OPN with 
anti-OPN antibodies were proposed as 
therapeutic agents in diseases like rheumatoid 
arthritis, multiple sclerosis, autoimmune 
hepatitis, Crohn’s disease, and atherosclerosis 
(18). They were shown to be useful in the 
treatment of experimental uveitis without 
causing severe side effects (19). 

While there have been several studies of OPN 
in BD (20-22), only one study (20) was 
specifically conducted among BD patients 
with ocular disease. This showed that OPN 
levels were increased in BD patients with 
active uveitis. 

Here, we again studied the OPN levels in BD 
uveitis during the active and inactive phases 
in the same patients. The OPN levels were 
also measured for the healthy controls, as 
well as the patients with active SLE as a 
diseased control group. The IL-10 and IL-12 
levels (the former an anti-inflammatory and 
the latter a pro-inflammatory cytokine) were 
also measured. Finally, the associations 
between these and C-reactive protein (CRP) 
as well as the erythrocyte sedimentation rate 
(ESR) were assessed. 

MATERIALS AND METHODS 

We enrolled 22 patients diagnosed as 
Behçet’s disease with ocular involvement and 
criteria fulfilling the International Study 
Group for Behçet’s disease Criteria (23) as 
well as 18 SLE patients with active disease. 
Patients with severe extraocular involvement 
(vascular, neurological, joint problems etc.) 
and comorbid diseases (hypertension, 
diabetes mellitus, cancer, neurological and 
psychiatric disorders, serious systemic 
infection, chronic organ failure, genetic 
disorders) were excluded. The study was 
approved by the local ethics committee and 
written informed consents were received 

from all participants. Each BD patient was 
assessed twice by the same ophthalmologist 
for eye involvement: 1) during an active 
stage of uveitis and 2) three months after the 
attack during a remission period. Venous 
blood samples of all patients and healthy 
controls were studied in parallel and were 
collected in dry tubes and tubes containing 
EDTA. The samples were centrifuged at 1000 
g for 15 minutes. Serum and plasma 
samples were placed in separate tubes 
immediately and stored at -80 º C until the 
time of analyses. Age, sex, duration of 
disease, frequency of uveitis attacks, drugs 
used, BD-related symptoms and/or signs 
(oral and genital ulcers, arthralgia, arthritis, 
skin lesions, thrombophlebitis, gastrointestinal 
involvement, neurological involvement)were 
also recorded at each visit by the 
rheumatologists. All BD patients used 
azathiopurine, cyclosporine, and prednisolone 
as systemic immunosuppressive medications. 
These medications decrease the disease 
activity and provided remission. The disease 
activity was assessed for each SLE patient 
using the SLE Disease Activity Index 
(SLEDAI). Patients with SLEDAI scores 4 or 
higher were defined as being in the active 
period and included in the study (24). A 
convenience control group was composed of 
18 apparently healthy subjects working in 
Cerrahpaşa Medical Faculty matching with 
the study groups for age and gender. Serum 
IL-10, IL-12 levels and plasma OPN levels 
were measured using ELISA (Orgenium, 
eBioscience and Quantikine, respectively).  

Statistical Analysis 

Shapiro-Wilk test or Kolmogorov-Smirnov 
test was used to test the normality of 
distributions. A paired t-test was used for the 
variables with normal distribution, and the 
Wilcoxon Signed Ranks test was used for the 
variables that cannot be assumed to be 
normally distributed. A one-way ANOVA and 
Tukey’s post hoc test were used to compare 
the patients with active Behçet's uveitis, SLE 
and healthy control groups. The Spearman 
correlation analysis was used to analyze the 
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relation between the parameters. Statistical 
Package for the Social Sciences (SPSS) was 
used for statistical analysis, and p<0.05 was 
considered to be statistically significant. 

RESULTS 

Demographic characteristics of the study 
groups such as age, gender and duration of 
disease were evaluated. 22 BD patients 
possessed different clinical characteristics: 
20 patients had oral ulcers, 16 had genital 
ulcers, 12 were pathergy positive. All BD 
patients with eye disease had uveitis: 10 had 
panuveitis, 8 had posterior and 4 anterior 
uveitis. The extraocular manifestations of BD 
were in remission in both the initial 
examination and second sampling phase. 
Moreover in second sampling, the ocular and 
extraocular manifestations were in remission 
in all BD patients. 

OPN 

OPN levels were 67.29±24.29 ng/mL in the 
control group, 119.88±66.55 ng/mL in SLE 
patients, 107.04±45.15 ng/mL in patients 
with active Behçet's uveitis and 96.79±34.09 
ng/mL in patients with inactive Behçet's 
uveitis, respectively (Figure 1). 
 

 

Figure 1. OPN levels 

a = SLE vs healty controls (** p<0.01) 

b = Active Behçet’s uveitis vs healty controls (* p<0.05) 

 
As seen in Figure 1, the OPN levels among 
the patients with active Behçet's uveitis and 
the patients with inactive Behçet’s uveitis 
 
 

 were significantly higher than the levels seen 
in healthy controls. This was also the case for 
the SLE patients relative to healthy controls. 
However, there were no statistically significant 
differences between the OPN levels of SLE 
patients when compared to that found in 
patients with active Behçet's uveitis. There 
were no differences between the OPN levels 
in active and inactive Behçet's uveitis (Table 2). 
 
In addition, a negative correlation between 
age and OPN was found in patients with 
active Behçet's uveitisand in the healthy 
control group [r=-0.711 (p=0.001) and r=-
0.474 (p=0.026)]. The OPN showed positive 
correlations with CRP and ESR levels in SLE 
patients [r=0.544 (p=0.020) and r=0.520 
(p=0.027)].  

IL-10 

As seen in Table 1, the IL-10 levels were 
highest among the SLE patients. However 
there were no statistically significant 
differences between the levels in patients 
with active Behçet's uveitis and in healthy 
controls (Table 1).  There were no differences 
between the levels inactive and inactive 
Behçet's uveitis (Table 2). 
 
IL-12 

IL-12 level differences were similar in 
distribution with the IL-10 levels between the 
groups.As seen in Table 1, the IL-12 levels 
were highest among the SLE patients. 
However there were no statistically significant 
differences between the levels in patients 
with active Behçet's uveitis and in healthy 
controls (Table 1). Also no differences were 
observed between the levels inactive and 
inactive Behçet's uveitis (Table 2).  

CRP and ESR 

CRP and ESR levels were highest among the 
SLE patients. There were no statistically 
significant differences between the levels in 
patients with active Behçet's uveitis and 
healthy controls (Table 1). 
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Table 1. OPN, IL-10, IL-12 levels in the healty controls, SLE and active Behçet's uveitis groups 

  
Active Behçet’s 

uveitis SLE Healty controls 
  

  (n=22) (n=18) (n=18) p 

  mean ± sd mean ± sd mean± sd   

ESR (mm) 27.41±18.50 48.17±34.61 14.28±6,25 
a: p<0.001      
b: p=0.104 
c: p<0.001 

CRP (mg/L) 4.21±2.82 10.52±11.34 1.69±1.54 
a: p<0.001      
b: p=0.32 
c: p<0.01 

IL-10 (pg/mL) 2.22±1.54 5.43±4.81 1.09±0.85 
a: p<0.001      
b: p=0.88 
c: p<0.01 

IL-12 (pg/mL) 3.01±1.19 7.42±5.23 3.49±1.82 
a: p<0.001      
b: p=0.44 
c: p<0.001 

OPN (ng/mL) 107.04±45.15 119.88±66.55 67.9±24.29 
a: p<0.01      
b: p<0.05          
c: p=0.68 

 
ESR: erythrocyte sedimentation rates, CRP: c-reactive protein, IL-10: interleukin-10,  IL-12: interleukin-12, OPN: 
osteopontin 
 
a = SLE vs healty controls 
b = active Behçet’s uveitis vs healty controls 
c = active Behçet’s uveitis vs SLE 

 

Table 2. OPN, IL-10 and IL-12 levels of patients with Behçet’s uveitis during the active and remission periods 

  Active In remission   

  (n=22) (n=22) p 

  mean ± sd mean ± sd   

ESR (mm) 27.41±18.5 16.55±7.26 p<0.01 

CRP (mg/L) 4.21±2.82 2.42±2.24 p<0.05 

IL-10 (pg/mL) 2.22±1.54 2.24±2.03 p=0.946 

IL-12 (pg/mL) 3.01±1.19 2.83±1.17 p=0.64 

OPN (ng/mL) 107.04±45.15 96.79±34.09 p=0.235 

 
ESR: erythrocyte sedimentation rates, CRP: c-reactive protein, IL-10: interleukin-10, IL-12: interleukin-12, OPN: 
osteopontin 
 
 

DISCUSSION 

During inflammation, OPN is synthesized 
from many different cell types involved in the 
inflammatory process including macrophages, 
endothelial cells, smooth muscle cells and 
fibroblasts. It modulates cytokine release and 
acts as a regulator of inflammation (25, 26). 
Osteopontin was mentioned as “another 
brick in the wall” in immune system (27) Chu 

et al. showed that OPN levels in patients with 
active Behçet's uveitis were significantly 
higher than the healthy control group as 
shown in our study. They concluded that the 
OPN levels of active BD patients were 
significantly higher than inactive BD patients 
(20). In our longitudinal design, even though 
the patients during the active stage of their 
uveitis had higher OPN levels versus healthy 
controls, there was no significant drop 
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during the remission period. On the other 
hand, the acute phase indices CRP and ESR 
significantly decreased during the remission 
this concurred with the fact that our BD 
patients were also in remission for any 
extraocular manifestation of the disease 
during the second blood collection. These 
observations suggest that OPN levels may 
not be good indicators of uveal tract 
inflammation in BD, but that they might be 
good indicators of inflammation in other 
organ systems during BD (21, 22). These 
suggest an apparent need for further work.  

A Chinese study (20) of uveitis patients 
treated for at least a year, showed that an 
additional 3 months was needed before the 
investigators considered to be inactive. 
Perhaps coupling this long time treatment 
with a longitudinal design is needed. 
Ertürkler et al. showed that patients with BD 
were divided into active and inactive groups 
with regard to mucocutaneous and vascular 
involvement. The OPN levels were found to 
be significantly higher in patients with active 
BD versus a healthy control group as shown 
in our study (21). In another study, disease 
activity and the severity of Behçet patients 
were assessed using clinical scores and 
laboratory parameters. Plasma OPN levels in 
active and inactive BD patients were 
significantly higher than in control group. 
These findings were associated with disease 
activity, severity and vascular involvement 
(22).  

In another study, Chu et al. investigated OPN 
in Vogt-Koyanagi-Harada (VKH) disease. VKH 
is a chronic granulomatous inflammatory 
relapsing disorder that causes uveitis. They 
found that OPN serum levels were 
significantly higher in patients with active 
VKH than in patients with inactive VKH or in 
healthy controls. They concluded that OPN 
may be relevant to the pathogenesis of 
uveitis in VKH (28). The fact that the OPN 
levels they measured were higher than those 
in our study may be due to their study design 
or to the pathogenesis of VKH disease. VKH 
uveitis may have other features in comparison 

with BD uveitis. This discrepancy might also 
attributable to differences between study 
designs. Chu et al. studied patients that had 
been treated for longer periods and samples 
that were taken three months after the 
medication had been stopped. You have 
right in your concerns regarding cytokine 
levels association with different systemic 
immunosuppressive medications, however 
we had used combination therapy, that is 
why we did not include any explanation 
concerning possible effects of certain 
medications on OPN levels in BD patients. 

There is still controversy over (29) whether 
BD is an autoimmune disease. The frequency 
of vitiligo, Sjogren’s and other autoimmune 
diseases is not increased in BD patients (30-
33). Systemic Lupus Erythematosus (SLE) is 
a chronic multisystemic disease of 
autoimmune origin (16), Behçet’s disease 
does not have the classical clinical features 
of autoimmunity such as anti-nuclear 
antibody (ANA) positivity, female dominance 
and association with other autoimmune 
diseases. There are certain human leukocyte 
antigen (HLA) alleles and haplotypes that are 
associated with autoimmune diseases. 
Alleles or haplotypes traditionally associated 
with autoimmune disease have not been 
found to go with BD. Also, almost all 
autoimmune diseases are associated with 
some B cell hyperreactivity to some extent in 
the form of either organ-specific (i.e. 
antithyroid) or non-organ-specific (i.e. 
antinuclear) antibodies. This is not valid for 
BD. Organ or non-organ-specific antibodies 
are not found in any consistency in patients 
with BD. On the other hand, there is no 
classical cytokine pattern indicative of a 
autoimmune disease to compare with the 
findings observed in BD (32) Immunological 
differences between SLE and BD may cause 
different levels of OPN measured in our 
study. 

For this reason, we included a diseased 
control group of active SLE patients in the 
current study. Interestingly, it was only 
among these patients that OPN, IL-10 and IL-
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12 levels were significantly elevated. Spinelli 
at al showed that OPN could be considered a 
biomarker of renal involvement in SLE, 
without differentiating between active and 
remission lupus nephritis (Y 34) Also, In a 
cohort study conducted in 11 countries 
(North America, Europe and Asia) they 
investigated OPN associated significantly with 
lupus nephritis and with raised SLE disease 
activity at enrollment (Z 35). Therefore, we 
speculated that SLE may differ from BD in 
that it has a different inflammatory pathway.  

There were no significant differences in the 
levels of IL-10 and IL-12 among the BD 
patients in the active stage and in remission. 
Similarly, Hurmeric et al. (36) showed no 
difference in IL-10 levels between patients 
with active Behçet's uveitis, patients with 
inactive Behçet’s disease, and the control 
group. This is mainly based on genetic data 
(37). There has been recent interest in the 
role of IL-10, an anti-inflammatory cytokine, 
in the pathogenesis of BD. The limited 
number of patients with primarily eye 
disease in our study supports the 
conclusions of Hurmeric et al (36).  

Karikuri et al. (38) showed that OPN levels 
had no differences between male and 
female. In our study, we choosed active SLE 
patients as a diseased control group since 
SLE hasa autoimmune origin. Altough BD 
patients showed a male dominance, many of 
the SLE patients were female so, more 
studies are needed to understand gender 
effects on cytokine levels. 

IL-12 was previously found to be increased in 
active BD patients (5). In our patients, the IL-
12 levels were not significantly higher. This 
difference may be due to the study design 
because in our study we excluded patients 
with extraocular manifestations. Also, the 
pathogenetic mechanisms in BD might differ 
across disease manifestations (39).   

Our study had some limitations. We did not 
have the opportunity to study the SLE 
patients during a remission as we did BD 
patients. Furthermore it would have been 
more informative if we had studied the same 
BD cases in attacks of other extraocular BD 
manifestations. Our study included 22 BD 
patients with ocular involvement. While this 
is relatively limited, similar studies from 
China and Egypt (5, 20) included 25 and 30 
patients, respectively. The findings from 
these studies needed to be verified by further 
research.  

OPN is a recently discovered cytokine. We 
found that it is elevated in patients with 
Behçet’s uveitis. However, no significant 
difference was detected between patients in 
periods of remission and manifest disease. 
There were no significant differences in OPN 
levels between Behçet patients with active 
uveitis and patients with SLE. Therefore we 
speculated that OPN does not play a pivotal 
role in ocular manifestation of BD though 
this might not be the case for the other 
manifestations because of the heterogeneous 
nature of BD. Further studies are required to 
determine the effects of OPN in inflammation 
and autoimmunity. 
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