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Abstract 

Behcets disease (BD) is considered a chronic relapsing multisystem inflammatory disorder. It has a worldwide 

distribution, but it is more prevalent in Mediterranean countries. Although its etiopathogenesis remains elusive, 

Immunological investigations have demonstrated the presence of  immune dysregulation among the patients with BD. 

The disease is characterized by infiltration of lymphocytes and neutrophils into the affected organs.the Th1 type cytokine 

profile is predominant in. The serum concentrations of mainly Th1 type cytokines were reported to be increased in BD 

and probably contribute to neutrophil and endothelial cell activation. 
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Introduction      

     Behcet's disease is a chronic, relapsing, systemic 
vasculitis of unknown etiology with the clinical features of 
mucocutaneous lesions and ocular, vascular, articular, 
gastrointestinal, urogenital, pulmonary and neurologic 
involvement. The disease is particularly prevalent in ‘Silk 
Route’ populations but has a global distribution. Behcet's 
disease affects primarily young subjects [1]. 
 
     Behcets disease (BD) is a chronic, inflammatory 
multisystemic condition of unknown etiology. It is 
clinically characterized by recurrent orogenital 
ulcerations, skin eruptions; ocular manifestations; 
arthritis; Vasculitis and in some cases neurological and 
large vessel involvement. An etiology has not been 
defined, but genetic, environmental, viral, bacterial and 
immunological factors have been proposed as causative 
agents. The treatment includes colchicines, thalidomide, 
steroids and immuno-suppressive agents and it is based 
on the severity of systemic manifestations, such as central 
nervous system involvement, arterial aneurysms and 

thrombosis of the major veins. Mortality is related to 
major system involvement. In this article the different 
clinical features [2]. Although its etiopathogenesis 
remains elusive, the most accepted hypothesis is that the 
excessive inflammatory response is triggered by an 
infectious agent in a genetically susceptible host. 
Immunological investigations have demonstrated the 
presence of immune dysregulation among the patients 
with BD. The disease is characterized by infiltration of 
lymphocytes and neutrophils into the affected organs. 
Because cytokines are involved in the regulation of 
functions of lymphocytes and phagocytes [3]. As for most 
other autoimmune disorders and vasculitides, the Th1 
type cytokine profile is predominant in BD [4]. The serum 
concentrations of mainly Th1 type cytokines were 
reported to be increased in BD and probably contribute to 
neutrophil and endothelial cell activation [5]. 
 
     The synthesis profiles of cytokines are considered to 
cause one of two types of responses: T-helper cell type 1 
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(Th1) responses, produces interleukin (IL)-2, IFN-γ, TNF 
and lymphotoxin and facilitates cell-mediated immune 
responses and elicit delayed hypersensitivity reactions; or 
Th2 responses, produces mainly IL-4, IL-5, IL-6 , IL-10 
and IL-13 and assists in antibody production (humoral 
immunity), and suppress cell mediated immunity [6].  
 
     The Th1 ⁄ Th2 cell paradigm may be important in BD, 
because Th1 and Th2 cells imbalance may modulate some 
immune functions, sustain inflammatory reactions and 
aggravate the disease. The ratio of Th1 to Th2 cytokine- 
producing cells can reflect cytokine homoeostasis and 
indicate Th1 or Th2 predominance during disease 
activity. Many reports showed that there is Th1/ Th2 
imbalance with strong polarization toward Th1 in BD [5]. 
 

Cytokine Classification Involved in BD 

     Sophisticated interlacing cytokine network is 
implicated in the onset, evolution and even organ 
damages of the disease. Cytokines involved can be 
categorized as Th1 type, Th2 type, chemokines and other 
proinflammatory cytokines, etc [7]. Stimulation of 
peripheral blood mononuclear cells from patients with BD 
with either phytohemagglutinin or anti CD3/anti-CD40 all 
showed a strong polarization to Th1 cytokine production 
[8]. In active BD, enhanced entry into the Th1 response 
effector pathway of CD4+ T cells was observed after 
stimulation with Concanavalin A (ConA) followed by PMA 
Ion. Analysis of CD4+ T cells at an identical cell division 
number in response to ConA followed by PMA Ion 
revealed that IFN-γ-producing cells were increased in 
active BD patients compared with normal subjects. These 
results suggest that the Th1 response of dividing CD4+ T 
cells is predominantly operating in active BD [9].  
 
     The in vitro maximal capacity of immune cells to 
produce different cytokines in response to mitogen 
stimulation has been shown to vary among individuals. 
Such differences can be attributed to several molecular 
mechanisms, including variations in transcription, 
translation and secretion pathways. An additional 
potential mechanism was described involving 
conservative mutations within cytokine-coding regions, 
and nucleotide variations within more pronounced 
regulatory regions [10]. Genetic polymorphisms in 
several cytokine genes have been described and 
demonstrated to influence gene transcription, leading to 
interindividual variations in cytokine production. 
Therefore, it is reasonable to speculate that genetic 
polymorphisms that regulate the production of certain 
cytokines may be important determinants of 
susceptibility to BD and some of its clinical and laboratory 
features [11]. 

Chemokines and Chemokines Receptors: IL-8 
possesses the function of neutrophil chemotactic and 
angiogenesis. IL-8 was reportedly elevated in active stage 
of BD in a number of studies [12]. Showed that IL-8 level 
was higher in BD patients with vessel involvement than 
those with oral, genital ulceration or uveitis [13]. Genetic 
studies did not establish positive result, suggesting that 
there might be other cause(s) that lead to the enhanced 
secretion of IL8 [14]. 
 
Inflammatory Cytokines 
IL-1 gene family: is composed of IL-1α, IL-1β, and IL-
1Ra.IL-1α, IL-1β are pleiotropic cytokines with primarily 
proinflammatory effects, which induce acute phase 
responses, activate endothelial cells, and lead to 
expression of adhesion molecules and coagulation factors 
[15]. Ever since 1990, IL-1 has been found elevated in 
sera of patients with BD [16]. Demonstrated a 
significantly higher level of IL1β in synovial fluid of BD 
[17].  
 
TNF-α: is a multifunctional, pro-inflammatory cytokine, 
which performs a variety of functions in innate immune 
response, including activation of macrophages and 
apoptosis, which appears to be responsible for the 
recurrent inflammatory reactions encountered in BD 
patients. TNF-α level tend to be significantly elevated in 
active BD patients, and increased production of TNF-α 
have been associated with clinical deterioration [18]. T 
lymphocytes expressing the γδ receptors in BD are 
activated in vivo and produce increased amounts of TNF-
α compared with healthy controls [3]. Treatment with 
anti-TNF-α monoclonal antibodies has resulted in 
improvement of various manifestations of BD [19]. 
 
Th17 type Cytokines: IL-17 producing Th cells, referred 
as Th17 cells, were identified as a new subset of T helper 
cells unrelated to Th1 or Th2 cells, and several cytokines, 
e.g. IL-21 and IL-23, are involved in regulating their 
activation and differentiation [20]. 
 
IL-17: is a novel cytokine family with a proinflammatory 
nature, and consists of similar cytokine members IL-17A, 
IL-17B, IL-17C, IL-17D, IL-17E, and IL-17F [21]. IL-17 
cytokine induced the production of diverse 
proinflammatory cytokines, chemokines with neutrophil-
recruiting activity, cell adhesion molecules, and growth 
factors [22]. Demonstrated that the IL-17 serum level in 
active BD patients is enhanced to a higher degree than in 
that of BD patients in remission [5].  
 
IL-23: shares a p40 subunit with IL-12, it has additional 
inflammatory effects apart of IL-12. A previous study has 
shown higher IL-23 in sera of BD patients with uveitis and 
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found that there was a meaningful correlation between 
IL-23 content and disease activity [23]. An increased 
expression of IL-23 p19 mRNA in erythema nodosum-like 
lesions of BD patients. IL23 is an indispensible cytokine 
for the differentiation of Th17 [7,24]. These results 
suggest that the IL-23/IL-17 pathway may make a 
contribution for immunological aberrations of BD [25]. 
 
Th1 Cytokines  
IFN-γ: possess antiviral, antitumor and 
immunomodulatory properties. IFN-γ has a critical role in 
modulating the IL-4, IL-10 and IL-12 cytokine network 
pathway. It is also considered as a proinflammatory 
cytokine because of its effects on TNF activity .IFN-γ level 
is elevated in BD patients suffering from uveitis [26]. 
 
IL-12: mainly produced by APC, such as macrophages and 
monocytes, and plays a crucial role in the obligatory 
transformation of naive T cells into Th1 cells [26]. 
According to the study of IL12 level are elevated in BD 
patients with uveitis [27]. 
 
IL-18: Activates NK cell and stimulates the secretion of 
IFN-γ from it. IL-18 promotes the differentiation of Th0 to 
Th1 instead of Th2 [7]. Identified that the IL-18 level in 
sera of patients with BD elevated substantially [18]. IL-18 
is associated with disease activity of BD, level of IL-18 in 
remission stage of patients is also higher than that in 
normal population, catching the potential role of IL-18 in 
both the initiation step and sustained inflammatory 
activation status of the disease [28]. 

Th2 Cytokines 
IL-6: IL-6 (26 kDa) is a multifunctional pro-inflammatory 
cytokine with an important role in the regulation of 
immune response [29]. It is produced by monocytes, 
epithelial cells and fibroblasts, and causes polyclonal B-
cell activation, hypergammaglobulinaemia, and 
autoantibody production with T-cell activation [30]. 
 
     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 [31]. Abnormal IL-6 
production has been implicated in some autoimmune 
diseases and chronic inflammatory reactions [32]. BD has 
been labeled as a Th1 driven disease. Conversely IL-6, 
which promotes Th2 cell differentiation, inhibits IFN-γ 
production and inhibits Th1 cell differentiation was 
shown in many studies to be elevated in serum of BD 
compared to control [33]. Increased IL-6 plasma levels 
and enhanced IL-6 mRNA expression have been found in 
patients with BD especially those in active state [9]. 
IL-10: Th2 type cytokine, plays a role in the inhibition of 
cytokines derived from Th1 cell which turn out to down-
regulate the function of Th1 immune responses, inhibiting 
antigen-presenting capacity of Macrophage, promoting B 
cell proliferation and therefore antibody production [7]. 
Significant IL-10 high levels have been found in the active 
lesions, stimulated PBMC cultures and serum from 
patients with BD [34]. Found over expression of IL-10 (75 
fold increase) from biopsy specimens obtained from oral 
and genital ulcers, pseudofolliculitis lesions, and lesions at 
the site of pathergy testing [35]. 

 
 

 

Figure: T cell homeostasis perturbation, especially Th1 and Th17 expansions and decrease 
regulation by Tregs are now supposed to be involved in the pathogenesis... Inflammatory 
cytokine such as IL-17, IL-23 and IL21 seems to play a critical role in pathogenesis of BD. 
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