
Expression of Th-17 and RORgt mRNA in Behçet’s 
Disease

Kamel Hamzaoui1
ABCDEFG*, Eya Bouali1

ABCEF*, Imed Ghorbel2
BFG, Monia Khanfir2

BG, 
Habib Houman2

BG, Agnès Hamzaoui1,3
ABCDEF

* Kamel Hamzaoui and Eya Bouali are co-authors

1 Tunis El Manar University, Medicine Faculty of Tunis, Tunisia
2 Department of Internal Medicine, La Rabta Hospital, Tunisia
3 Department of Respiratory Diseases, A. Mami Hospital, Pavillon B., Ariana, Tunisia

Source of support: This work was supported by a grant from the “Minister of Science and Technology of Tunisia”. 
UR/99/08-40

Summary

	 Background:	 To investigate plasma IL-17 level and the expression of Th17 cell transcription factor RORgt in the 
pathogenesis of Behçet’s Disease (BD).

	Material/Methods:	 Blood samples were collected from 73 patients with BD (45 patients were in active stage), 20 sys-
temic lupus erythematosus (SLE) and 12 multiple sclerosis patients (MS). Twelve patients with 
BD were investigated both in their active and remission stages. Samples were processed to detect 
IL-17A level in plasma by enzyme-linked immunosorbent assay (ELISA). Related gene expression 
was assessed by real-time reverse transcription polymerase chain reaction. Function of Th17 cells 
in active BD patients with erythema nodosum (EN)-like eruption was studied in relation to human 
umbilical vein endothelial cells (HUVECs).

	 Results:	 We demonstrated the presence of Th17 cells and RORgt among the peripheral blood mononucle-
ar cells (PBMC). The percentage of circulating Th17 cells and the ability to produce interleukin-
17A (IL-17A) were increased in samples derived from patients with active BD, MS and SLE patients. 
We observed that IL-17A from patients with active BD could induce adhesion molecule messenger 
RNA expression in HUVECs.

	 Conclusions:	 RORgt determined Th17 cell might be involved with increased IL-17A in BD. Our results indicate 
that IL-17 contributes to the active proinflammatory pattern that is characteristic of inflammatory 
diseases and patients with active BD.
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Background

Behçet’s disease (BD) is a vasculitis characterized by oral and 
genital ulcers and uveitis. Additional target organ, including 
vascular, neurological, and gastrointestinal manifestations, 
were added to the disease spectrum [1]. The pathogenesis of 
BD is still unclear, but immune dysfunction, viral and bacte-
rial agents, such as Staphylococcus spp. and herpes simplex vi-
rus, have been postulated [2]. Behçet’s disease is an inflam-
matory disease characterized by local tissue injury caused 
by immunocompetent cells, in particular CD4+ T lympho-
cytes, that are involved in the pathogenesis of this syndrome 
via the production of distinctive sets of cytokines like IFN-g, 
IL-6, TNF-a, TGF-b [3–5]. The results from a cytokine pro-
duction and gene profile analysis in different autoimmune/
inflammatory diseases identified a population of in vivo dif-
ferentiated retinoid-related orphan receptor g-expressing T 
cells, producing high levels of IL-17 that can represent up 
to 30% of infiltrating T lymphocytes [6]. Various in vitro dif-
ferentiation systems have confirmed that IL-17 producing T 
cells were a distinct linage cells from Th1 or Th2 cells [7,8].

Th17 cell has been shown to be a new lineage of proinflam-
matory T helper cells and plays a role in some autoimmune 
diseases [9,10]. Interleukin-17A (IL-17) has been described 
as Th17 cell-derived cytokine and is highly expressed in au-
toimmune disorders and inflammatory diseases [11]. The 
investigation about Th17 could be a solution to explain the 
Th1/Th2 imbalance. Increased local levels of released IL-17 
have been reported for a number of chronic inflammatory 
diseases such as allergic asthma [12,13] rheumatoid arthri-
tis [14,15] and inflammatory bowel disease [16].

The mechanisms by which IL-17 induces the expression of 
proinflammatory mediators may be cell type-dependent, and 
appear to involve gene transcription [17,18] and possibly 
modulation of mRNA processing [19,20]. The specific tran-
scription factor of Th17 cell lineage is RORgt [21] which has 
also been shown to correlate with autoimmune diseases. A 
functional role for Th17 cells in inflammatory/autoimmune 
diseases was proposed based on the demonstration that the 
level of IL-17A was elevated, which induced elevated expres-
sion of messenger RNA (mRNA) for adhesion molecules in 
human umbilical vein endothelial cells (HUVECs) and elic-
ited T cell adherence to HUVEC [22]. IL-17A-induced sig-
naling of adhesion molecules might play a key role in the in-
flammatory reaction of inflammatory/autoimmune diseases 
by eliciting T cell adhesion. Circulating IL-17A and IL-17A-
induced signaling of adhesion molecules might play a key 
role in the inflammatory reaction by eliciting T cell adhesion.

Material and Methods

Patients

The study was approved by the Ethical Committee of our 
University. A total of 73 patients with BD (21 females, 52 
males) fulfilling the International Study Group Criteria for 
BD [23] were enrolled into this study (Table 1), along with 
40 normal volunteers (10 females, 30 males). Patients with 
active BD (n = 45 patients; aged: 42 years; range 20–47 years) 
and the mean disease duration was 76 months (range 10–141 
months). Twenty eight BD patients were in remission (aged: 
43 years; range 28–49 years) and they have lost the majority 

of their symptoms. Disease activity was evaluated according 
to published criteria [24]. Patients with active disease were 
treated with steroids and colchicines. Twelve patients with 
BD were investigated for plasma IL-17, circulating Th17 cell 
frequencies and RORgt mRNA before and after treatment, 
when all their symptoms were lost (All 12 patients were in 
complete remission). Laboratory findings included erythro-
cyte sedimentation rate (ESR) and C-reactive protein (CRP).

Twenty SLE and 12 MS patients (all in active stage) acted as 
control diseases. SLE patients were aged: 48 years; (range 
32–55 years). The diagnosis of SLE patients were estab-
lished according to the 1982 revised American College of 
Rheumatology criteria Disease activity was evaluated by the 
SLE disease activity index score (SLEDAI) [25]. MS patients 
were aged: 52 years; (range 36–49 years). The diagnosis of 
MS was established according to the McDonald et al. criteria 
[26]. All SLE patients were in inflammatory attack of the dis-
ease. Normal volunteers matched for age and sex included as 
control subjects did not show any signs of acute infection or 
chronic disease (e.g., other autoimmune or atopic disorders).

Blood samples

Venous blood samples (15 ml) were collected from all partic-
ipants aseptically into tubes with anti-coagulant. Peripheral 
blood mononuclear cells (PBMC) were prepared by Ficoll-
Hypaque density gradient centrifugation (Amersham 
Biosciences) from heparinized blood for real-time polymerase 
chain reaction (PCR). Plasma was obtained after centrifu-
gation and stored at −20°C for the measurement of IL-17A.

IL-17A Measurement

Concentration of IL-17A in plasma was measured by en-
zyme-linked immunosorbent assay following the manufac-
turer’s instructions using reagent kits of human IL-17A (pur-
chased from Bender MedSystems Gmbh, BMS2017, Austria).

PBMC culture

PBMCs were cultured in RPMI 1640 (Gibco, Grand Island, 
NY) supplemented with 300 mg L-glutamine, 100 units/ml 

Clinical characteristics Patients (n=45) (%)

Oral ulcer 40 88.9

Genital ulcer 37 82.2

Erythema nodosum 26 57.8

Ocular symptoms 16 35.5

Thrombophelibitis 12 26.6

Arthritis 27 60

Neurologic involvement 4 8.9

Pulmonary manifestation 8 17.8

The skin pathergy test (+) 32 71.1

Table 1. �Clinical characteristics of patients with active Behçet’s 
Disease.
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penicillin, 100 units/ml streptomycin (Sigma-Aldrich), and 
10% fetal calf serum (Gibco). PBMCs from patients and 
healthy controls were incubated for 5 hours with 50 ng/ml 
PMA and 750 ng/ml ionomycin. Supernatants were then 
collected for later use.

Analysis of cytokine and transcription factor mRNA 
expression

Total RNA was extracted using TRIZOL® reagent 
(Invitrogen) according to manufacturer’s instructions. 
Complementary DNA (cDNA) samples were synthesized 
using random hexamer primers and RNase H-reverse tran-
scriptase ((Fermentas)). The reaction system includes 2.5 µl 
of cDNA template, 12.5 µl of SYBR Green mix (Fermentas), 
and 8 µl of distilled H2O, 1 µl (10 µM) of each forward 
and backward primer set. Real-time PCR Detection System 
(Fermentas) was used for amplification and employed cy-
cling program as follows: denaturation at 94°C for 2 min; 
then 40 cycles of denaturation, 15 s at 94°C; annealing 45 s 
at 59°C and extension 45 s at 72°C; and extension at 72°C 
for 10 min. The purity of PCR products was assessed by dis-
sociation curve plots. Amplification plots were used to as-
sign values for the ‘‘cycle threshold’’ (Ct) by SLAN software. 
The differences of gene expression in each sample were 
evaluated by 2−∆∆Ct, ∆∆Ct = (Cttarget gene − Ctb-actin) − (Ctnegative 

control − Ctb-actin). The primer pairs used are shown in Table 2.

Flow cytometric analysis

PE-conjugated anti-IL-17 mAbs were purchased from eBio-
sciences (San Diego, CA). For Th17 detection, whole blood 
samples (200 µl) were activated with phorbol-12-myristate 
13-acetate (PMA, 50 ng/ml) and ionomycin (1 µg/ml) 
for 5 h. After surface staining for CD3+CD4+ T cells and ly-
sis of red blood cells, the remaining cells were permeabi-
lized and stained with FITC-conjugated anti-human IFN-g 
and PE-conjugated anti-human IL-17. The cells were fixed 
in 1% of paraformaldehyde and flow cytometric analyses 
were performed using FACSCalibur and CELLQuest soft-
ware (Becton Dickinson, San Jose, CA).

Immunohistochemical staining

Seven patients with erythema nodosum (EN)-like erup-
tion were studied [27]. Paraffin-embedded, formalin-fixed 
skin tissue lesions were cut into 5-µm sections and placed 

on polylysine-coated slides. Goat anti-human IL-17 (R&D 
Systems, Minneapolis, MN) and biotinylated donkey anti-
mouse immunoglobulin (Ig) or biotinylated rabbit anti-
goat-Ig (Becton Dickinson, Biopole Lab Tunisia) were used 
for IL-17 staining. The substrate was 3-amino-9-ethyl-carba-
zole (AEC) followed by counterstaining with hematoxylin 
for single staining. Quantitative evaluation of lymphocytes 
was done by analyzing 10 different high-powered fields (hpf, 
×400) by two independent observers.

Statistical analysis

Data were tested for normal distribution using Kolmogorov–
Smirnov test. Correlation was estimated by Pearson’s (r) 

Gene Forwar (5’-3’) Reverse (5’-3’)

RORγt TGAGAAGGACAGGGAGCCAA CCACAGATTTTGCAAGGGATCA

IL-17A AAAGTGGCCCGGATGTGAGA GACATTGTGCCCTGCCCTTCT

E-cadherin TGCCCAGAAAATGAAAAAGG AATGGCAGGAATTTGCAATC

ICAM-1 ATCTGTGTCCCCCTCAAAAG GGTCTCTATGCCCAACAACT

VCAM-1 TACAACCGTCTTGGTCAGCC CCACAGGATTTTCGGAGCA

Table 2. Primer pairs used for analysis.

IL-17A – interleukin-17A; RORγt – retinoic acid-related orphan 
receptor γt; ICAM-1 – intercellular adhesion molecule-1; 
VCAM-1 – vascular cell adhesion molecule 1.

Figure 1. �Plasma IL-17A level in Behçet’s Disease (BS), systemic lupus 
erythematosus (SLE) patients, multiple sclerosis patients 
(MS) and healthy controls (HC). (A): Box indicating IL-17A 
level in active BD patients (n=45), remission BD stage 
(n=28), SLE patients (n=20), MS patients (n=12) and in 
HC (n=40). The control diseases (SLE and MS patients) were 
in active disease (B): Box plot indicating elevated levels of 
IL-17A in 12 BD patients studied respectively in active and 
in remission stages after 8 to 10 months of treatment. The 
medians are indicated by a line inside each box, the 25th and 
75th percentiles by the box limits, the lower and upper error 
bars represent the 10th and 90th percentiles, respectively. 
(*): Comparison between active BD patients and SLE 
patients, (P=0.0015).

A

B
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correlation coefficient. Data were analyzed using the 
Statistical Package for the Social Sciences (SPSS) software 
(Advanced Statistics, version 17.0), Chicago, IL. A probable 
value of P<0.05 was considered to be statistically significant.

Results

Plasma IL-17A leve in BD and

Plasma IL-17A level in BD patients, SLE patients, MS pa-
tients and normal controls were shown in (Figure 1A). 
Patients with active BD expressed similar level of IL-17A 
(20.94±3.96 pg/ml) compared to MS patients (22.45±4.21 
pg/ml; P=0.25). However active BD patients expressed low 
IL-17A level when compared to SLE patients (24.26±3.02 
pg/ml; P=0.0015). No significant difference was observed 
between MS and SLE patients (P=0.170). Significant dif-
ferences were observed between active BD and remission 

BD (11.22±3.49 pg/ml; P=0.0001). No differences in IL-17 
levels were found between healthy controls (11.045±4.33; 
pg/ml) and remission BD patients (P=0.858).

Figure 2. �Correlation between plasma IL-17 levels in 45 active BD 
patients and biological parameters CRP and ESR using 
Pearson’s correlation coefficient. Erythrocyte sedimentation 
rate (ESR: mm/h) and C-reactive protein (CRP: mg/L) 
expressed as median (range) values in active BD patients 
were significantly increased in active BD patients [ESR: 
35.76 (2–90); CRP: 107.5 (3–260)] compared to healthy 
controls [ESR: 6 (2–17); CRP: 3.2 (3–9); P<0.0001]. (A): 
Positive correlation between plasma IL-17A level and CRP 
(r=0.687; P=0.0021) in active Behçet’s disease (BD). (B): 
Significant positive correlation was observed between 
plasma IL-17A level and ESR (r=0.597; P=0.003).

A

B

Figure 3. �Increased circulating Th17 frequency is correlated with 
Behçet’s diseases (BD) activity. (A): Representative figures 
of Th17 cells from a normal control and one active BD 
patient. CD4+IL-17+ Th17 were gated from CD3+ T cells. 
(B): Percentage of Th17/CD4+ cells from 45 active BD 
patients, 28 remission BD patients, 40 healthy controls 
(HC), 12 multiple sclerosis (MS) and 20 systemic lupus 
erythematosus (SLE) patients. The frequencies of Th17 
cells in active BD patients and all two patient groups are 
significantly higher than for normal controls and remission 
BD patients. The medians are indicated by a line inside 
each box, the 25th and 75th percentiles by the box limits, 
the lower and upper error bars represent the 10th and 90th 
percentiles. (C1): Histologic feature of middle dermis of 
erythema nodosum (EN)-like eruption taken from active 
BD patient. Mononuclear cells are mainly infiltrated around 
and in the walls of vessels in the middle dermis (HE, 200×) 
[30]. Panels on the right show immunochemical histology 
of the EN-like eruption with a predominance of CD3+ 
lymphocytes around vessels. (C2): Lesional skin was further 
stained with IL-17. Bars =100 µm.

A

B

C1 C2
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Twelve patients with BD were studied for IL-17 levels dur-
ing active and remission stages (Figure 1B). These patients 
have oral ulcer, genital ulcer, ocular symptoms and arthri-
tis. During their remission stage, they exhibited a decreased 
IL-17 level which contrasted with their IL-17A levels during 
the active stage: (active stage: 20.73±3.16 pg/ml; remission 
stage: 12.45±3.52 pg/ml; P=0.0001). None of these patients 
had vascular lesions, CNS involvement or pulmonary mani-
festation. This result indicates the role of IL-17 levels in the 
inflammatory process in BD as reported in other inflamma-
tory diseases [28]. Significant correlation were observed be-
tween CRP (r=0.687; P=0.0021), ESR (r=0.597; P=0.003) and 
plasma IL-17 levels (Figure 2A, B).

Increased circulating Th17 cell frequencies are 
corrlelated with disease activity

To determine whether Th17 cells are present in BD (45 
patients with active BD and 28 patients in remission BD), 
PBMC were isolated and stimulated with PMA and ionomy-
cin in the presence of brefeldin A (Figure 3A, B). We com-
pared the Th17 cell proportions in BD, in healthy controls 
and in control diseases (MS and SLE patients). There was 
a significantly higher frequency of circulating Th17 cells in 
active BD patients (2.87±1.2%) compared to healthy con-
trols (0.64±0.37%; P=0.0001) and remission BD patients 
(0.75±0.37%; P=0.0001). No Significant differences were ob-
served between active BD patients, MS patients (2.96±1.21%; 
P=0.52) and SLE patients (2.75±1.31; P=0.47). No difference 
was also observed between MS and SLE patients (P=0.663).

Th17 cell proportions in 12 BD patients were also com-
pared in their active and remission stages for circulating 
Th17 cell frequencies. There was a significantly higher 
frequency of circulating Th17 cells in active BD patients 
(2.43±0.97%) compared to the same patients in remission 
stage (0.86±0.52%; P=0.0001).

Using immunohistochemistry, we analyzed erythema no-
dosum (EN)-like eruption from 7 patients with active BD 
(Figure 3C) compared to controls (5 biopsy samples removed 
for other reasons from patients with non specific inflamma-
tion). EN-like eruption samples from active BD exhibited 
typical pathologic changes, with a large number of CD3+ T 
cells infiltrating, especially around vessels (Figure 3C1). To 
better understand these CD3+ T cells from EN-like erup-
tion samples, staining with antibodies to IL-17A was per-
formed. The results confirmed the presence of an impor-
tant population of IL-17+ cells infiltrating the BD skin lesions 
(26.8±2.7%) compared to control biopsies (0.6±0.13%; 
P=0.001) (Figure 3C2).

These data indicated that Th17 cells are present among 
PBMCs and at sites of inflammation, supporting the high 
levels of plasma IL-17 levels in active BD, as observed in our 
control inflammatory diseases SLE and MS patients.

Relative expression of IL-17 and RoR-gt from PBMC

There were no significant differences in the mean IL-17 
mRNA between active BD patients (15.9±3.4), MS (16.7±8.5) 
and SLE (16.4±6.3) patients (Figure 4). RoR-gt (RORC) 
mRNA was expressed in active BD patients (1.78±0.72; 
P=0.0001) at lower levels than MS (4.5±0.63) and SLE 

(4.3±0.52) patients. No significant difference was observed 
between MS and SLE patients (P=0.0652).

Gene relative expression (DCt) for IL-17 and RORC mRNA 
were significantly increased in active BD patients when com-
pared to healthy controls (IL-17 mRNA: 3.82±1.63; RORC 
mRNA: 0.82±0.17; P=0.001) and to remission BD patients 
(IL-17 mRNA: 4.32±0.57; RORC mRNA: 0.93±0.23; P=0.001).

Th-17 cytokine-mediated expression of adhesion 
molecule mRNA

To determine whether IL-17A derived from patients 
with active BD can induced increased expression of ad-
hesion molecule mRNA, we prepared sera from patients 
with active BD and supernatants from culture of stimu-
lated PBMC from patients with active BD, and compared 
their effects on the gene expression of adhesion mole-
cules in HUVECs.

PBMCs from patients with active BD (n=40), with MS pa-
tients (n=12) and with SLE patients (n=20) and control 
subjects (n=12) were stimulated for 5 hours with phorbol 
myristate acetate and ionomycin, and supernatants were 
collected to detect IL-17A by enzyme-linked immunosor-
bent assay (Figure 5A). IL-17A secretion from stimulated 
PBMC from patients with active BD was increased (1092±270 
pg/ml) compared with that in samples from healthy con-
trols (580±178 pg/ml; P=0.0001). No significant difference 
was observed between active BD and MS patients (1130±270 
pg/ml; P=0.685). However low significant difference was 
observed when active BD were compared to SLE patients 
(1500±310 pg/ml; P=0.0048).

Quantitative reverse transcription-polymerase chain reac-
tion was performed to determine the expression of adhe-
sion molecule mRNA in HUVECs induced by the sera from 
patients with active BD or supernatants from the culture of 

Figure 4. �Relative expression of IL-17 and RoR-gt from PBMC of 
Behçet’s Disease (BD). Relative expression of IL-17 and 
RoR-γt as indicated on graphs, was calculated as described 
in methods. Expression of IL-17 and RORγt mRNA expression 
in BD patients, MS and SLE patients. Box with whiskers 
represent the interquartile range and extremes of ΔCt 
values, horizontal line within box represents median.
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peripheral blood mononuclear cells (PBMCs) derived from 
patients with active BD (n=10). The supernatants from cul-
ture of PBMC derived from patients with active BD or sera 
from patients with active BD could promote expression of 
mRNA for E-cadherin, intercellular adhesion molecule 1 
(ICAM-1) and vascular cell adhesion molecule 1 (VCAM-1) 
in HUVECs (Figure 5B). Neutralization of IL-17A in cul-
ture medium was able to inhibit the expression of adhe-
sion molecule mRNA. Our data indicate that HUVEC may 
be responsive to stimulation of IL-17A produced by PBMC 
derived from active BD patients.

Discussion

Th17 cells constitute the third effector arm of Th cells, com-
plementing the Th1 and Th2 lineages. The secretion of 
IL-17 is a primary defining characteristic of Th17 cells. The 
orphan nuclear receptor RORgt/RORC2 (mice/humans) 
is the master transcription factor that can drive Th17 cell 
differentiation in human. We have found that plasma IL-17 
level was significantly increased in active BD, MS and SLE 
patients. Our data showed that patients with active BD ex-
hibit an increased proportion of Th17 cells compared with 
remission BD and healthy individuals. IL-17 level was asso-
ciated with disease activity. A positive correlation was found 
between CRP, ESR and plasma IL-17 level in active BD pa-
tients, which suggested that Th17 cells may sustain inflam-
mation in these patients. Because we detected enhanced 
IL-17A production in single T cells from patients with ac-
tive BD, we next examined in vivo concentrations of IL-17A 
in BD, which was produced at higher levels in patients with 
active disease. Taken together, these data demonstrate that 
both the proportion of Th17 cells and the ability to produce 
IL-17A are enhanced in the setting of active BD despite low 
expression of RoR-gt mRNA (compared to MS and SLE pa-
tients), suggesting that the population of Th17 cells might 
be expanded as a result of disease activity. The increased 
plasma IL-17 level and circulating Th17 cell frequencies in 
active BD patients was supported by data obtained at the 
molecular levels (IL-17 mRNA and RORC mRNA) indicat-
ing an inflammatory conditions as observed in our control 
diseases MS and SLE patients.

The inflammatory process observed in active BD was cor-
roborated by the presence of multitude inflammatory me-
diators in the peripheral circulation and in the inflamma-
tory sites [29–33]. Taken together, these data suggest that 
expansion of the Th17 cell population is related to distinct 
cytokine milieu in active BD, confirming the recent find-
ing that the IL-23-IL-17 axis is important for the inflam-
matory reaction in BD [31]. Increased mRNA expression 
and protein production of IFN-g was detected in patients 
with active BD [4]. IFN-g might promote the expansion of 
Th17 cells through the generation of an inflammatory mi-
lieu in humans [34].

Previous findings supported the notion that Th1 cytokines 
could play an important role in inflammation and tissue in-
jury and are correlated with active BD [29,35]. Th17 cells 
also have a specific role in immune function through co-
ordinated effector cytokine action [36]. IL-17A is a key cy-
tokine produced by Th17 cells that can induce the expres-
sion of adhesion molecules in several cell lines [37] and 
our findings indicate that Th17 cell numbers are correlat-
ed with BD disease activity. We hypothesized that Th17 cells 
might contribute to inflammation due to increased secre-
tion of IL-17A.

Our data showed that increasing gene expression of ICAM-1, 
VCAM-1, and E-cadherin in HUVECs was induced by super-
natants of stimulated PBMCs derived from patients with ac-
tive BD. Treatment with antibodies to IL-17A suppressed the 
production of adhesion molecules. Taken together, these 
data emphasized that IL-17A was present in the sera of pa-
tients with active BD, and that the level was elevated in cul-
ture supernatants of stimulated PBMCs from these patients. 

Figure 5. �Up-regulation of adhesion molecule mRNA expression 
in human umbilical vein endothelial cells (HUVECs) by 
interleukin-17A (IL-17A) derived from patients with active 
Behçet’s disease (BD). (A): PBMCs from patients with active 
BD (n=20), MS (n=12), SLE (n=20) and control subjects 
(n=12) were stimulated for 5 hours with phorbol myristate 
acetate and ionomycin, and supernatants were collected 
to detect IL-17A by enzyme-linked immunosorbent assay. 
(B): Quantitative reverse transcription-polymerase chain 
reaction was performed to determine the expression 
of adhesion molecule mRNA in HUVECs induced by 
supernatants from active BD patients from the culture of 
peripheral blood mononuclear cells (PBMCs) derived from 
patients with active BD (n=10).

A

B
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These results suggest that microenvironmental Th17 cells 
and IL-17A might be involved in inflammation in active BD. 
Although a substantial population of IL-17+ cells could be 
detected in skin lesion from patients with active BD, and 
IFNg cells infiltrated to a lesser extent [38–40]. We should 
not conclude that Th1 cells were not implicated in such tis-
sue inflammation. Both the Th17 and Th1 cytokines might 
be involved in the pathogenesis of active BD albeit via dif-
ferent mechanisms. Recent studies showed that Th17 and 
Th1 cells might be involved at different stages during the 
development of the inflammation [41]. Th17 cells might 
be generated more rapidly than Th1 cells during inflam-
mation. Through the potent induction of chemokines and 
adhesion molecules, Th17 cells might attract Th1 cells to 
sites of inflammation at later stages of the inflammation 
process, which could further propagate inflammation and 
tissue damage [33,39,42,43]. However, sequential involve-
ment and different functions of Th17 and Th1 cells dur-
ing the development of BD have not been demonstrated. 
Given that Th17 cells appear at sites of inflammation at the 
early stage, it is meaningful to inhibit the inflammation by 
blocking the function of Th17 cells, which might delay or 
block the subsequent recruiting of Th1 cells.

The decreased levels of Th17 in remission BD compared to 
active BD could be explained by a probable conversion of 
Th17 into regulatory T (Treg) cells. Several recent studies 
have indicated the existence of a close interplay between 
Treg and Th17 cells in regulating some autoimmune condi-
tions [44]. Differentiation of Treg into Th17 cells involved 
down-regulation of Foxp3 expression and suppressor func-
tions. Foxp3 has been suggested to inhibit Th17 differenti-
ation by antagonizing RORgt function [45].

Conclusions

We cannot draw conclusions regarding the observed ex-
pansion of the Th17 cell population as a function of dis-
ease flare. Regardless of whether this is a cause or a conse-
quence, the expansion of Th17 cells is related to distinct 
cytokine environments in active BD that influence the ex-
tent inflammation within tissues. IL-17A from patients with 
active BD can elevate the expression of adhesion molecule 
mRNA and induces adherence of T cells to HUVEC, which 
underscores the role of Th17 cells and IL-17A-induced ad-
hesion molecule signaling in vascular inflammation in ac-
tive BD. Understanding the intricate regulatory mechanisms 
that govern T cell subsets at the molecular level in BD as 
well as in inflammatory/autoimmune diseases, will undoubt-
edly yield therapies for dysregulated immune responses.
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