
Behçet's disease (BD) is a chronic, inflamma-
tory, and multisystemic condition of unknown eti-
ology, clinically characterized by recurrent oral and
genital ulcerations and skin eruptions, inflamma-
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Summary
The percentages of total T, B, natural killer (NK) cells,

and T cell subsets in the peripheral blood obtained from  37 pa-
tients with active Behçet's Disease ( BD ), 14 patients with in-
active BD, and 20 healthy control  subjects were analyzed by
using  flow  cytometry  in this  study.  The  percentages of total
T lymphocytes were lower in patients with active and inactive
stages than control subjects (p<0.001 and p<0.001, respecti-
vely). The decrease in CD4+ cells in patients with active stage
was statistically  significant  when  compared  with  patients
with inactive stage and control subjects (p<0.001 and p<0.001,
respectively). The percentages of CD8+ cells were higher in pa-
tients with active and inactive stages than control subjects
(p<0.001 and p<0.001, respectively). The CD4+/CD8+ ratio
was lower in patients with active stage than patients with inac-
tive stage and control subjects (p<0.001 and  p<0.001, respec-
tively). The percentage of B lymphocytes was decreased in pa-
tients with active stage compared with control subjects
(p<0.001) while increased in patients with inactive stage com-
pared with control subjects (p<0.001). In contrast, the percenta-
ge of  NK cells increased in patients with active stage compared
with control subjects (p<0.001) while decreased in the patients
with inactive stage compared with control subjects (p<0.001).

Our results support the idea that immunological reac-
tions have an important role in the pathogenesis of  BD.
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Özet
Çalışmamız, Behçet Hastalığının patogenezinde im-

münolojik reaksiyonların rolünü değerlendirmek amacıyla,
37'si aktif, 14'ü inaktif, toplam 51 Behçet Hastası ile 20 sağlık-
lı bireyde yapıldı. Total T lenfosit yüzdesi aktif ve inaktif hasta
grubunda, kontrol grubuna göre anlamlı derecede düşük bu-
lundu (sırasıyla p<0.001, p<0.001). Aktif hasta grubunda T
helper (Th) hücrelerinin azalması, inaktif hasta ve kontrol gru-
plarına göre anlamlı idi (sırasıyla p<0.001, p<0.001). T supre-
sor (Ts) hücre yüzdesi ise, hem aktif hem de inaktif hasta
grubunda, kontrol grubuna göre yüksek bulundu (sırasıyla
p<0.001, p<0.001). T helper/T supresor (Th/Ts) oranı aktif
hasta grubunda, inaktif ve kontrol grubuna göre anlamlı oran-
da düşük bulundu (sırasıyla p<0.001, p<0.001). B lenfosit
yüzdesi aktif hasta grubunda kontrol grubuna göre düşük bu-
lunurken (p<0.001), inaktif hasta grubunda kontrol grubuna
göre yüksek idi (p<0.001). Natural Killer (NK) hücreleri ise
aktif hasta grubunda kontrol grubuna göre yüksek bulunurken
(p<0.001), inaktif hasta grubunda kontrollere göre azalmıştı
(p<0.001).

Sonuç olarak bu bulguların Behçet Hastalığının pato-
genezinde immünitenin rolünü desteklediği görüşüne varıldı.

Anahtar Kelimeler: Behçet hastalığı, T Lenfosit,
B Lenfosit, Natural killer hücreler
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tory ocular involvement, and in some cases, by
arthritis, vasculitis, inflammatory bowel disease,
and neurologic manifestations (1-5). It is mainly
observed in Turkey, other Mediterranean areas, and
Japan (3). Viral, genetic, and environmental factors
have been implicated in the pathogenesis of the dis-
ease. Several immunological abnormalities have
been described such as  presence of circulating im-
mune complexes, raised serum levels of C9 and
acute phase proteins, autoantibodies to oral mucosa
(4), decreased chemotaxis, an imbalance in subsets
of peripheral lymphocytes (2-4), lack of peripheral
blood NK cell activation (4), and excessive B cell
stimulation (5).

In order to understand the relationship between
the immunological reactions in active and inactive
stages of BD, we  analyzed the percentages of  T, B,
NK cells and T cell subsets and the ratio of
helper/inducer T (Th) cells to suppressor/cytotoxic
T (Ts) cells in the peripheral blood obtained from
the patients with active and inactive stages of BD
using flow cytometry. The results were compared
with healthy control subjects.

Material and Methods
Patients 

This study included 51 patients suffering from
BD, 21 males and 30 females (mean age 34.9±8.5
years). The diagnosis was based on the criteria of
International Study Group. Thirty-seven patients
(15 males and 22 females, mean age 36.1±9.1
years) had active clinical manifestations at the time
of the study. 32 cases were under the treatment with
colchicine while 5 recently diagnosed cases have
not received any treatment (Table 1). The inactive
group consisted of 14 patients (6 males and 8 fe-
males, mean age 34.2±9.3 year) who have not
shown any clinical sign for at least 1 month. Nine
cases were under the treatment with colchicine
while the treatment had been stopped in 5 cases.
Twenty healthy persons (11 males and 9 females,
mean age 29.8±7.6 year) with  similar age and sex
distribution were selected as control group.

Methods
Analysis of cells with monoclonal antibodies
Automated whole blood lysis method was used

for preparation of cells. In brief, whole blood sam-

ples drawn from patients and control subjects were
taken into 5 ml EDTA Vacutainer tubes. After stay-
ing on the mixer at least for half an hour, blood
cells were counted on a Coulter Counter. Then,
with appropriate concentration, 100 µl of each
blood was pipetted into 12X75 mm plastic tubes.
Titered amounts of conjugated isotypic control
CD3, CD4, CD8, CD19, CD56 (Immunotech-
Coulter, Miami, FL) were pipetted onto appropriate
tubes and incubated for 20 minutes at room tem-
perature in dark. For lysing and fixing procedures,
automated Multi-Q prep system with Immunprep
kit (Coulter diagnostic, Miami, FL) was used.
Samples were analysed within 2 hours at room tem-
perature.

Flow cytometry
Epics Elit ESP (Coulter, Miami, FL) was used

for flow cytometric analyses. Daily quality control
and calibration was performed with flow check and
flow set fluorospheres. Laser alignment was con-
trolled with flow check (Coulter, Miami, FL) and
fluoroscence calibration was done with flow set
fluorospheres. Each protocol consisted SS/FS  (side
scatter/forward scatter), LFL1/LFL2 dot plot
graphics, and LFL1 and LFL2 histograms. IgG1-
FITC/IgG1-PE isotypic controls were analysed as
the negative control and appropriate markers were
placed. 5000 cells in lymphocyte gate was counted
for each sample. Results were reported after list
mode data analysis was completed.

Statistical Analysis
The statistical significance of results was as-

sessed by Mann Whitney U test.

Results
T lymphocytes and T cell subsets

The percentages of total T lymphocytes and T
cell subsets in the peripheral blood obtained from
patients and control subjects are outlined on Table
2. While there was no significant difference be-
tween  the active and inactive stages (p>0.05), the
percentages of total blood T lymphocytes in pa-
tients with both active and inactive BD were low
compared with control subjects (p<0.001 and
p<0.001, respectively).
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A significant decrease in the CD4+ cells was
found in patients with active stage compared with
patients with inactive stage and control subjects
(p<0.001 and p<0.001, respectively). There was not
a significant change between patients with inactive
stage and control subjects (p>0.05).

The percentages of  CD8+ cells  were similar
in patients with active and inactive stages (p>0.05),
but the values of both groups were statistically
higher than control group (p<0.001 and  p<0.001,
respectively).

The CD4+/CD8+ ratio decreased significantly
in patients with active stage compared with patients
in inactive stage and controls (p<0.001 and
p<0.001, respectively). Although the  CD4+/CD8+
ratio increased slightly in inactive stage, it was sta-
tistically  lower than control subjects (p<0.001). 

B lymphocytes
The percentages of  B lymphocytes are shown

on Table 2. The decrease in the percentage of  B
cells in patients with active stage was statistically

Table 1. Clinical characteristic of patients with active Behçet's disease (1)
Recurrent oral Recurrent genital Positive

No Age Sex ulceration ulceration Eye lesions Skin lesions pathergy test Treatment
1 36 F + + Ø E.nodosum + Colchicine
2 55 M + + Ø E.nodosum Ø Colchicine
3 25 F + + Ø Pustular Ø Colchicine
4 43 M + Ø Ø Pustular + Colchicine
5 43 F + + Ø Pustular + Colchicine
6 64 M + + Ø Ø + Colchicine
7 29 M + + Ø E.nodosum Ø Colchicine
8 46 M + Ø Ø Pustular + Colchicine
9 42 M + + Ø Pustular + Colchicine
10 23 F + Ø Ø Pustular + No 
11 33 F + + Ø Ø + Colchicine
12 33 M + + + Ø Ø Colchicine
13 38 F + + Ø E.nodosum Ø Colchicine
14 34 F + Ø + Ø + Colchicine
15 33 M + Ø + Pustular Ø Colchicine
16 28 F + + Ø Ø + Colchicine
17 33 M + + Ø Ø + Colchicine
18 41 F + + + Ø Ø No 
19 27 M + + Ø Pustular + Colchicine
20 27 M + Ø + E.nodosum Ø Colchicine
21 33 M + + Ø Ø + Colchicine
22 25 F + + Ø Pustular + Colchicine
23 41 F + + Ø Ø + Colchicine
24 47 F + Ø + E.nodosum + Colchicine
25 49 F + + Ø Ø + Colchicine
26 31 F + + Ø Pustular Ø Colchicine
27 34 M + + Ø E.nodosum Ø Colchicine
28 38 M + + Ø Ø Ø Colchicine
29 39 F + Ø + E.nodosum Ø Colchicine
30 24 F + + Ø Ø + Colchicine
31 36 F + + + Pustular Ø No 
32 40 F + + Ø Ø + Colchicine
33 40 F + + Ø E.nodosum Ø Colchicine
34 21 F + + + Pustular Ø Colchicine
35 27 F + Ø + Pustular Ø No 
36 32 M + + + Ø Ø Colchicine
37 40 F + + + Ø Ø No
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significant compared with both patients with inac-
tive stage and control subjects (p<0.001 and
p<0.001, respectively). In inactive stage, the per-
centage of B lymphocytes  was higher than control
group  (p<0.001).

NK cells
The percentage of total NK cells in patients

with active and inactive stage and control group are
presented in Table 2. The percentage of NK cells
was higher in active stage compared with inactive
stage and control group (p<0.001 and p<0.001, re-
spectively). In the inactive stage, it was lower than
the mean value in control group (p<0.001).

Discussion
Currently, it is considered that the inflamma-

tion induced by immune mechanisms plays an im-
portant role in the pathogenesis of BD.

The immune system is a complex, interrelated
system of cells, antibodies, lymphokines, and me-
diators. T cells seem to play a central role in direct-
ing the immune response (6). Although  the
CD4+/CD8+ ratio was found to be reduced in al-
most all previous studies on circulating T lympho-
cytes and the T cell subsets, there was uncertainity
about changes in  T cell subsets. A reduction in the
percentages of  total T lymphocytes and Th cells
and a concomitant significant increase in the per-
centage of Ts cells have been suggested by Lim et
al. (7) Similar results were reported by Kahan et al.
(8) and Hamzaoui et al. (4) On the other hand,
Victorino et al. reported that the population of cir-
culating Ts cells were unaltered whereas Th cells

were reduced compared with normal individuals
(2). In contrast, Valesini et al. reported that Th cells
were decreased, but the decrease in Th cells was not
found to be statistically significant and Ts cells
were increased in the patients with BD, when com-
pared with normal subjects (3).

Tokgöz et al. reported that  there was an in-
crease in total T lymphocytes in patients with active
BD, and  in Ts cells in patients with both active and
inactive BD, but there were no important differ-
ences in Th cells related to activity (9). On the oth-
er hand Gürer et al. found that  there was a reduc-
tion in total T lymphocytes, and increase in Ts cell
in patients with both active and inactive BD. They
suggested that there was a suppresion in cell-medi-
ated immunity (10). In our study, the CD4+/CD8+
ratio was lower in patients with active BD than con-
trol subjects, in accordance with previous studies
(4,7,8). This result was related to both reduction of
CD4+ cells and increase of CD8+ cells. In patients
with inactive BD, the CD4+/CD8+ ratio was high-
er than active patients, that seemed to be related to
the increase in CD4+ cells.

Although the percentages of circulating B and
T lymphocytes in BD were evaluated in many stud-
ies, different results were reported. While in some
studies, the percentages of B and T cells in the pe-
ripheral blood were found normal (11), in some
other studies, abnormally decreased B cells and
proportionally increased T cells (9) or increased B
cells and decreased T cells were found (12). In our
investigation, we found that the percentage of cir-
culating total B lymphocytes was decreased in pa-
tients with active BD compared with both patients

Table 2. Comparison of the results of active, inactive stages of Behçet’s disease and control groups
%

Cells Active stage (mean±SD) Inactive stage (mean±SD) Controls (mean±SD)
CD4+ 23.0 ± 2.1*,** 39.8 ± 1.8 40.3 ± 1.2
CD8+ 30.4 ± 2.9 ** 29.1 ± 1.8*** 23.3 ± 1.2
CD4+/CD8+ 0.7 ± 0.1*,** 1.3 ± 0.1*** 1.6 ± 0.1
CD3+ 81.4 ± 1.5** 80.5 ± 1.8*** 83.2 ± 1.7
CD19+ 7.3 ± 0.9*,** 11.6 ± 1.2*** 8.4 ± 0.6
CD56+ 8.1 ± 0.7*,** 5.3 ± 0.7*** 6.4 ± 0.7
* : different from inactive stage, p < 0.001
** : different from control group, p < 0.001
*** : different from control group, p < 0.001
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with inactive BD and control group, whereas in in-
active stage, it was significantly higher than control
group.

While one subset of Th cells helps B cells to
proliferate and differentiate and thereby augments
antibody production, the other subset induces sup-
pressor cells. In contrast, Ts cells inhibit the func-
tion of Th cells via a feedback mechanism and
thereby suppress both the humoral and cell-media-
ted immune responses (6). For this reason, decrea-
ses in percentage of B lymphocytes in active stage
seems to be related to decreased CD4+ cells and in-
creased CD8+ cells. Sakane et al. showed that sup-
pressor T cell activity in patients with preactive dis-
ease impaired both T and B cell functions and they
suggested that the failure of suppressor T cell ac-
tivity could be largely attributable to either the dys-
function or the reduction in CD4+ cells that provide
suppressor function (13). Suzuki et al. showed
polyclonal B cell activation  in patients with BD
(5). Fortune et al. demonstrated that there was no
significant difference in percentage of B lympho-
cytes between patients with BD and controls, but
percentage of B cells with membrane-bound Ig A
was significantly increased (14).

We could not evaluate the function of cells,
however, to our knowledge, our findings of the re-
duction of both T and B cells were previously re-
ported only by  Haim et al (15).

NK cells are also important members of im-
mune system. It has been demostrated that in pa-
tients with active BD while the number of NK cells
were increased (4,12,16), the activity of these cells
were decreased (4,12,17), whereas in patients with
inactive BD, there were either an increase in NK
cell activity (4,17) or an insignificant difference
compared with normal subjects (12). The NK cells
are activated by the cytokine IFN-gamma and in-
hibited by the cytokine PGE2 (17). It was demon-
strated that the serum level of IFN was reduced in
active stage of BD and increased in inactive stage
(18). Therefore, it has been suggested that the re-
duced activity of NK cells may be due to low serum
titer of IFN- gamma. In addition, the decrease in
NK cell function may be related to the presence of
immature forms of NK cells in the peripheral blood
or the high titer of PGE2. In our study, while per-
centage of NK cells in patients with active BD was

increased compared with patients with inactive BD
and control subjects, it was decreased in patients
with inactive BD compared with control subjects.

This study provides evidences regarding the
changes in humoral and cell-mediated immunity in
BD, but the question from where these changes
start can not be answered.
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