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Introduction

Behçet’s disease (BD) is a chronic multisystem dis-
ease with spontaneous remissions and relapses like 
many autoimmune diseases. Behçet’s disease is primarily 
characterized by recurrent oral aphthous ulcers, genital 
ulcers, skin lesions, and uveitis [1]. Arthritis, arthralgia, 
gastrointestinal tract lesions, and vascular lesions in the 
large or small vessels may also be seen. Although the eti-
ology and pathogenesis of BD are still poorly understood, 
infections or genetic structure have been presumed in 
the development of BD [2, 3]. Several reports show that 
autoimmune mechanisms play an important role in the 
development of BD. Activation of T cells and neutrophils 
has an important role in the pathogenesis of the disease. 
Especially, Thh1 response and proinflammatory cytokines 
such as interleukin (IL) 6, 8, 18 and tumor necrosis fac-
tor a (TNF-a) have been known to be an important step 
[4–10]. Interleukin 17 is a new discovered cytokine with 
a proinflammatory nature [11, 12]. An increased expres-
sion of IL-17 has been seen in some inflammatory rheu-
matic diseases such as systemic sclerosis [11], rheuma-
toid arthritis [13], and systemic lupus erythematous (SLE) 
[14], and osteoarthritis (OA) [15].
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Abst rac t
Introduction: Behçet’s disease is a chronic multisystem disease with spontaneous remissions and relapses. Sev-
eral studies show that autoimmune mechanisms play an important role in the development of Behçet’s disease. 
Activation of T cells and neutrophils is important in the pathogenesis of the disease. Interleukin 17 (IL-17) is a new 
cytokine that induces several types of cells to secrete proinflammatory cytokines in many inflammatory and au-
toimmune diseases.
Aim: This study evaluated the serum levels of IL-17A in active and stable Behçet’s disease patients.
Material and methods: Seventy-six patients who had active clinic findings of Behçet’s disease were enrolled in 
our study. Seventy age- and sex-matched controls were also enrolled. Serum IL-17 levels were studied in peripheral 
venous blood samples.
Results: No significant differences were found between active Behçet’s disease patients and controls in terms 
of serum IL-17A (p > 0.05).
Conclusions: These results suggest that IL-17A serum levels do not play an important role in active Behçet’s disease.
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Aim

In this study, we determine the role of IL-17A in the 
attacks, different organ involvement of and stable period 
of BD.

Material and methods

Seventy-six active BD patients (56 females, 20 males) 
were enrolled in the study. They were diagnosed accord-
ing to the criteria of the International Study Group for BD 
(1990). Seventy stable BD patients (36 females, 34 males) 
joined the study as a control group. Informed consent 
forms were received from all patients and the control 
group. The Ethics Committee approved the study. Patients 
who had at least one criterion like oral ulcers, genital ul-
cers, anterior uveitis, posterior or panuveitis, cutaneous 
manifestations, pathergy test positivity criteria were ac-
cepted to be active BD patients. Peripheral venous blood 
samples were received from active BD patients and con-
trol group after 8 h of fasting. After blood samples were 
kept on hold at room temperature for 30 min they were 
centrifuged at 4000 rpm for 15 min and separated from 
serum. Centrifuged blood samples were stored at –70°. All 
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serum samples were moved to room temperature before 
the study. The levels of serum IL-17A were analyzed by En-
zyme-Linked ImmunoSorbent Assay in Microbiology Elisa 
Laboratory.

Statistical analysis

All statistical calculations were performed using the 
Statistical Package for Social Sciences (SPSS) v15.0 for 
Microsoft Windows. The results are expressed as the 
mean ± standard deviation. Continuous variables were 
compared using Student’s t test and Mann-Whitney 
U-test. Value of p < 0.05 was regarded as statistically 
significant.

Results

Seventy-six patients with active BD (56 females,  
20 males) and 70 controls (36 females, 34 males) were in-
cluded in the study. The mean age of patients was 39.31 
±17.07. The mean age of the control group was 43.71 
±19.68. The patient group and the control group corre-
sponded to each other in terms of sex and age (p > 0.05) 
(Table 1). There was statistically no difference between 
serum IL-17A levels of active and inactive BD patients  
(p > 0.05) (Figure 1). We compared two groups according 
to clinical involvement, too. Fifty-six patients had oral 
ulcers. Twenty-two patients had genital ulcers. Six pa-
tients had blurred vision but not uveitis. Six patients had 
headache. Two patients had venous failure. Thirty-four 
patients had skin involvement (erythema nodosum, pap-
ulopustular eruption). Forty-four patients had arthralgia 

and arthritis. None had gastrointestinal involvement (Ta-
ble 2). We did not observe an increase in serum IL-17A 
levels in patients who had oral ulcers compared with 
patients who do not have oral ulcers, patients who had 
genital ulcers compared with patients who do not have 
genital ulcers, patients who had skin involvement (ery-
thema nodosum, papulopustular eruption) compared 
with patients who do not have any skin involvement, 
patients who had arthralgia/arthritis compared with pa-
tients who do not have arthralgia/arthritis, patients who 
were taking medications compared with patients who 
were not taking any medications. There were no patients 
with uveitis. And there were not enough patients with 
the gastrointestinal, central nervous system, vascular in-
volvement for statistical assessment (Table 1).

Discussion

In this study we investigated serum IL-17A levels of 
active BD patients and stable BD patients. We analyzed 
serum IL-17A levels using ELISA method. We observed no 
significant increase in active BD patients compared with 
healthy controls. Recently, a few reports were published 
that serum IL-17A levels were higher in acute attacks of 
BD but we could not find a statistically significant differ-
ence between these groups. We classified patients ac-
cording to organ involvement. We did not determine an 
increase in serum IL-17A levels in patients who had oral 
ulcers compared with patients who do not have oral ul-
cers, patients who had genital ulcers compared with pa-
tients who do not have genital ulcers, patients who had 
skin involvement (erythema nodosum, papulopustular 
eruption) compared with patients who do not have any 
skin involvement, patients who had arthralgia/arthritis 
compared with patients who do not have arthralgia/ar-
thritis, patients who were taking medications compared 
with patients who were not taking any medication. There 

Table 1. Demographic characteristics of patients with 
Behçet’s disease (BD)

Parameter Active BD Inactive BD Value of p

Age 39.3 ±17.07 43.71 ±19.68 > 0.05

Gender: > 0.05

Female 56 (73.7%) 36 (51.4%)

Male 20 (26.3%) 34 (48.6%)

IL-17A levels  
[pg/ml]

21.2 ±15.1 19.1 ±5.9 > 0.05 

21.2

Figure 1. Serum IL-17A levels of Behçet’s disease
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Table 2. Clinical features of patients with Behçet’s disease

Parameter Number of 
patients

Percentage 
(%)

Oral ulcers 56 73.7

Genital ulcers 22 28.9

Active uveitis – –

Pathergy test 15 19.7

Skin involvement (folliculitis, 
erythema nodosum)

34 44.7

Vascular involvement 2 2.6

Articular (arthritis or arthralgia) 
involvement

44 57.9

Gastrointestinal involvement – –

Neurological involvement 6 7.9
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were no patients with uveitis. There were not enough pa-
tients with the gastrointestinal, central nervous system, 
vascular involvement for statistical assessment.

Behçet disease is accepted as an induced vasculitis 
by immunological mechanism but its pathogenesis is 
not clear yet. Yazici suggests that BD is an autoimmune 
disease but does not have some findings like Raynaud 
phenomenon, serosal involvement, hypersensitivity, 
hemolytic anemia, seconder Sjögren syndrome that are 
seen in many autoimmune diseases [16]. Behçet disease 
and first-degree relatives usually have positive HLAB51. 
Whereas HLAB51 positiveness is not found with many 
autoimmune diseases. Behçet disease does not have B 
cell hyperactivity. These findings are evidence that BD is 
not an autoimmune disease [16].

Some authorities suggest BD is an autoinflammato-
ry disease. But BD patients do not have a mutation like 
CARD, MEVF, NOD that are seen in many autoinflamma-
tory diseases [17, 18]. Behçet disease attacks are more 
frequent than autoinflammatory disease attacks and its 
severity decreases with time. Eventually these findings 
demonstrate that BD is not an autoinflammatory disease 
[17, 18].

T cell response is accepted as an important step of 
BD pathogenesis. The causes of this response are not 
known. Innate and acquired immunity, neutrophils hy-
peractivity are important pathogenic pathways [19, 20]. 
Recent studies show that Th17 which is a major subgroup 
of T helpers may be important in the pathogenesis. In-
terleukin-17 is produced from Th17 cells that are T cell 
subtypes [21]. Th17 cells also produce IL-6, IL-21, IL-22 and 
TNF-a, too [22].

IL-23, IL-6, transforming growth factor β (TGF-β) lead 
to the differentiation of Th0 to Th17 cells. Th17 cells se-
crete IL-17A, IL-17F, TNF-a, IL-1 and lead to a proinflam-
matory reaction. Th17 probably participates in the inflam-
matory process of BD although few studies support this 
[23].

First IL-17-related studies focused on experimental 
autoimmune encephalitis (EAE) and rheumatoid arthritis 
(RA) animal models. The therapeutic effect of IL-17 block-
ade and inhibition of IL-17 producing cells on diseases 
was observed [24, 25]. Th17 cells that trigger the destruc-
tive organ-specific inflammatory process by producing 
chemokines and cytokines lead to the development of 
these diseases. In the literature, studies show that cyto-
kines and IL-17 have potent proinflammatory capacity in 
the pathogenesis of BD.

Recent researchers have pointed out that Th17, a sub-
group of Th, has an important role in BD pathogenesis. 
The first report of high IL-17 levels in BD was published 
by Kamel et al. [8, 23]. Hamzaoui et al. investigated the 
cytokine profile in BD patients [8]. IL-4, IL-6, IL-12, inter-
feron g (IFN-g) and IL-10 levels of BD patients are found 
higher than in healthy controls. They reported that active 
and inactive BD patients’ IL-4, -10, -12 levels were simi-

lar. But IFN-g and IL-6 levels were higher in the active BD 
patients. Th1/Th2 rate was elevated in active BD. Behçet 
disease patients’ IL-17 and IL-18 levels were higher than 
in the healthy group. IL-6, IL-18, IL-17 were higher in the 
patients who had a severe involvement like a neurologic 
or pulmonary one [8].

Ekinci et al. analyzed the levels of IL-17A during BD 
acute attacks [26]. Serum IL-17A levels were elevated in 
the patients who had uveitis, oral and genital ulcers, er-
ythema nodosum, papulopustular eruption. However, in 
our study we did not see any difference between acute 
attacks and the stable phase. Many reports, published 
until now, showed that IL-17 had a remarkable role in 
the pathogenesis of BD. Chi et al. demonstrated that 
IL-17 and IL-23 increased in the active BD with uveitis 
[27]. We did not have any BD patients with uveitis so 
we cannot comment on IL-17A levels of BD patients with 
uveitis.

In 2010, Ferrante et al. studied the gastrointestinal 
involvement in BD. Ankylosing spondylitis (AS), Crohn’s 
disease, BD patients with gastrointestinal involvement 
were enrolled in the study and their serum levels of Th1 
and Th17 cytokines were compared. The IL-23/17 path-
way was active in AS and CD whereas Th1 but not Th17 
response was seen in the gastrointestinal involvement 
of BD. In our study there were not enough patients with 
gastrointestinal involvement and we observed no upreg-
ulation in the serum IL-17A levels of active BD patients. 
This study propounded that the active Th1 pathway 
caused a defective Treg response. Our study supports 
this hypothesis [28].

Conclusions

Consequently, in our study we did not observe any 
upregulation in the serum IL-17A levels of active BD pa-
tients so this study suggests that new studies must be 
done for resolving the confusions about BD pathogenesis 
and immunologic background.

Conflict of interest

The authors declare no conflict of interest.

References

1. Sakane T, Takeno M, Suzuki N, Inaba G. Behçet’s disease.  
N Engl J Med 1999; 341: 1284-91.

2. Fresko I, Soy M, Hamuryudan V, et al. Genetic anticipation in 
Behçet’s syndrome. Ann Rheum Dis 1998; 57: 45-8.

3. Yokota K, OgumaK. IgA protease produced by Streptecoc-
cus anguis and antibody production against IgA protease 
in patients with Behçet’s disease. Microbiol Immunol 1997; 
41: 925-31.

4. Itoh R, Takenaka T, Okitsu-Negishi S, et al. Interleukin 8 in 
Behçet’s disease. J Dermatol 1994; 21: 397-404.

5. Musabak U, Pay S, Erdem H, et al. Serum IL-18 levels in pa-
tients with Behçet’s disease. Is its expression associated 



Postępy Dermatologii i Alergologii 5, October / 2015 

Serum IL-17A in Behçet’s disease

361

with disease activity or clinical presentations? Rheumatol 
Int 2006; 26: 545-50.

6. Cruz A, Khader SA, Torrado E, et al. Cutting edge: IFN-gam-
ma regulates the induction and expansion of IL-17-produc-
ing CD4 T cells during mycobacterial infection. J Immunol 
2006; 177: 1416-20.

7. Kobayashi M, Ito M, Nakagawa A, et al. Neutrophil and endo-
thelial cell activation in the vasa vasarum in vaskula-Behcet 
disease. Histopathology 2000; 36: 362-71.

8. Hamzaoui K, Hamzaoui A, Guemira F, et al. Cytokine profile 
in Behçet’s disease patients. Relationship with disease ac-
tivitiy. Scand J Rheumatol 2002; 31: 205-10.

9. Kolls JK, Lindén A. Interleukin 17 family members and in-
flammation. Immunity 2004; 21: 467-76.

10. Miossec P. IL-17 and Th17 cells in human inflammatory dis-
eases. Microbes Infect 2009; 11: 625-30.

11. Kurasawa K, Hirose K, Sano H, et al. Increased interleukin-17 
production in patients with systemic sclerosis. Arthritis 
Rheum 2000; 43: 2455-63.

12. Shabgah AG, Fattahi E, Shahneh FZ. Interleukin-17 in hu-
man inflammatory diseases. Postep Derm Alergol 2014; 31:  
256-61.

13. Chabaud M, Lubberts E, Joosten L, et al. IL17 derived from 
juxta-articular bone and synovium contributes to joint de-
gration in rheumatoid arthritis. Arthritis Res 2001; 3: 168-77.

14. Wong CK, Ho CY, Li EK, Lam CW. Elevation of proinflamma-
tory cytokine (IL-18, IL-17, IL-12) and Th2 cytokine (IL-4) con-
centrations in patients with systemic lupus erythematosus. 
Lupus 2000; 9: 589-93.

15. Honorati MC, Bovara M, Cattini L, et al. Contribution of in-
terleukin 17 to human cartilage degradation and synovial in-
flammation in osteoarthritis. Osteoarthritis Cartilage 2002; 
10: 799-807.

16. Yazici H. The place of Behçet’s syndrome among the autoim-
mune diseases. Int Rev Immunol 1997; 14: 1-10.

17. Gül A. Behçet’s disease as an autoinflammatory disorder. 
Curr Drug Targets Inflamm Allergy 2005; 4: 81-3.

18. Yazici H, Fresko I. Behçet’s disease and other autoinflam-
matory conditions: what’s in a name? Clin Exp Rheumatol 
2005; 23 (4 Suppl. 38): S1-2.

19. Frassanito MA, Dammacco R, Cafforio P, Dammacco F. Th1 
polarization of the immunoresponse in Behçet’s disease: 
a putative pathogenetic role of interleukin-12. Arthritis 
Rheum 1999; 42: 1967-74.

20. Tüzün B, Tüzün Y, Yurdakul S, et al. Neutrophil chemotaxis in 
Behçet’s syndrome. Ann Rheum Dis 1999; 58: 658.

21. Boniface K, Blom B, Liu YJ, de Waal Malefyt R. From IL-23 to 
T-helper 17 cells: human T-helper cell differentiation revis-
ited. Immunol Rev 2008; 226: 132-46.

22. Kolls JK. Th17 cells in mucosal immunity and tissue inflam-
mation. Semin Immunopathol 2010; 32: 1-2.

23. Zhou ZY, Chen SL, Shen N, Lu Y. Cytokines and Behçet’s dis-
ease. Autoimmun Rev 2012; 11: 699-704.

24. Sato K, Suematsu A, Okamoto K, et al. Th17 functions as an 
osteoclastogenic helper T cell subset that links T cell activa-
tion and bone destruction. J Exp Med 2006; 203: 2673-82.

25. Nakae S, Nambu A, Sudo K, Iwakura Y. Suppression of im-
mune induction of collagen-induced arthritis in IL-17-defi-
cient mice. J Immunol 2003; 171: 6173-7.

26. Ekinci NS, Alpsoy E, Karakas AA, et al. IL-17A has an impor-
tant role in the acute attacks of Behçet’s disease. J Invest 
Dermatol 2010; 130: 2136-8.

27. Chi W, Zhu X, Yang P, et al. Upregulated IL-23 and IL-17 in 
Behcet patients with active uveitis. Invest Ophthalmol Vis 
Sci 2008; 49: 3058-64.

28. Ferrante A, Ciccia F, Principato A, et al. Th1 but not a Th17 
response is present in the gastrointestinal involvement of 
Behçet’s disease. Clin Exp Rheumatol 2010; 28 (4 Suppl. 60): 
S27-30.


