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Background: Interleukin-2 receptor (IL-2) is expressed and released predominantly activated
T lymphocyte. Increased serum levels of soluble IL-2R have been noted in a variety of autoim-
mune diseases and in conditions associated with T lymphocyte activation. :

Objective: We aimed to examine whether the T lymphocyte activation has any association with
the pathogenesis of Behget's disease.

Method: We have measured the serum level of soluble IL-2R in serum samples obtained from
67 patients with Behcet's disease and 30 healthy people as a control group, using a double-
antibody sandwich enzyme-linked immunosorbent assay technique.

Results: Serum soluble IL-2R levels were found to be significantly elevated in the group of
Behget's disease as compared with the control group. No significant differences were found wi-
thin clinical subtypes of Behget'’s disease.

- Conclusion: These findings suggest the presence of an ongoing T lymphocyte activation in

this disease process. (Ann Dermatol 5:(1) 13-16, 1993)
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Behect's disease (BD) is a multisystemic inflam-
matory disease of unknown etiology'. Although
the definite pathogenetic mechanisms are not es-
tablished, there is a great deal of evidence that
an immunologic mechanism may be an important
factor in the pathogenesis of BD?®. During the
past few years, there have been a number of
studies to evaluate immunoregulatory functions
in a facet of cell mediated immunity CMI of
BD*¥, However the results are contradictory and
no precise role of CMI on BD has clarified.

Recently, interleukin-2 receptors (IL-2R) with
specific effects on immune regulation have been
described’. Shortly after activation of the lym-
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phocytes, IL-2R are expressed on their sufaces,
and subsequently released in proportion to the
state of activation. The soluble form of IL-2R
(sIL-2R) can be detected in the blood and in-
creased levels of this sIL-2R represent a very ear-
ly sign of T cell activation”". The function of
sIL-2R is uncertain, but an immunoregulatory role
has been suggested in the binding of IL-2'* ',
Increased serum levels of sIL-2R have been found
in autoimmune disorders such as rheumatoid ar-
thritis and lupus erythematosus'.

To evaluate the immunologic pathomechanism
of BD, we measured the serum levels of sIL-2R
in patients with this disease. In addition, we in-
vestigated whether clinical subtypes of BD were
related to the serum levels of sIL-2R.

MATERIALS AND METHODS

Subjects and controls This study included 67
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patients with complete, incomplete, suspected or
possible types of Behect's disease who visited Be-
hect’s Disease Speciality Clinic of Severance
Hospital, and 30 healthy controls, none of whom
had a personal and/or family history of Behcet's
disease.

Method After serum samples were collected
from the patients and the controls, they were im-
mediately frozen and stored at —70°C until test-
ing. To assay soluble interleukein 2 receptor in the
serum, sandwich enzyme immunoassay with two
non-competing murin monoclonal antibodies to
the a chain of the interleukin 2 receptor were used
(T Cell Sciences, Cambridge, Mass, USA). To be-
gin with, polystrene microtiter plates (Dynatech
Laboratories, Alexandria, VA) were coated over-
night with purified anti-Tac monoclonal antibod-
ies. After the wells had been washed three times
with phosphate buffered saline and 0.2% (vol/vol)
polysorbate 20, the freshly thawed samples were
added in duplicate and incubated for two hours
at 37°C. Samples were then discarded, the plates
washed, and an indicator antibody conjugated
with horseradish peroxidase was added to each
well. After another two hours at 37°C, plates were
washed and incubated with O-phenylenediamine
in citrate phosphate buffer containing 0.01%
(vol/vol) hydrogen peroxide. After 30 minutes at
room temperature in the dark, color was deve-
loped by the addition of 2N sulphuric acid
(H2S04) and the plates were read at 490nm with
a Titertek ELISA reader. Units of soluble IL-2
receptor were calculated from a standard curve
obtained with supernatant from peripheral blood
‘mononuclear cells stimulated with phytohemag-
glutin (T Cell Science) designated 1000U/ml. Se-
rum sIL-2R concentrations are expressed in units
per milliliter (U/ml). 1000 U is described as the
amounts of released or soluble IL-2R present in
1.0ml of culture supernatant from phytohemaggl-
utinin-stimulated peripheral blood leukocytes.

Statistically, the Student’s T-test was used to
compare the levels of sIL-2R in the patients with
BD and the controls.
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RESULTS

The mean level sIL-2R in Behcet's disease com-
pared with the controls are shown in Table 1 and
Fig. 1. The mean level of the patients was calcu-
lated as 629.1 U/ml. This value expressed was
elevated than the normal control (373.9 U/ml),

and the elevation was statistically significant
(p<0.01).

According to Shimizu's classification'®, the
concentrations of sIL-2R in patients with the com-
plete type, incomplete type, suspected type, and
possible type were 797.5, 621.1, 525.2, and 591.6
U/ml (Table 1, Fig. 2). All the values were in-
creased compared for normal control (373.9 U/m))
(p<0.01). But there was no statistically sig-
nificance between each type.
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Fig. 1. Levels of scrum s[L-2R in patients with Behcet's discase.

DISCUSSION

T lymphocytes play a central role in cell medi-
ated immunity. An interaction of antigens or
mitogens with specific T-cell receptors can initi-
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Table 1. Serum levels of soluble interleukin 2 receptors
(sIL-2R) in’ patients with Behcet disease according to
classification by Shimizu et al (1974) and in healthy
controls

sIL-2R

Type Number (Unit/ml, Mean +SD)
Complete 14 797.5" +587.2
Incomplete 21 621.1" +£295.8
Suspected 15 52527 +213.8
Possible 17 591.6* +157.5
Total 67 629.1° +345
Control 30 3739 £968
*'Statistica}ky significant

* % p< 0Ol
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Fig. 2. Levels of serum sIL-2R in patients with Behcet's dis-

case according to Shimizu classification.

ate a cascade of biochemical and morphological
events in the T cells and one of these is the secre-
tion of interleukin 2 (IL-2) and its receptor
(IL-2R)!! 1. The lymphokine IL-2 has a major
role in the activation of T cells, resulting in fur-
ther lymphokine production and cellular prolifer-
ation. It also acts on other leukocytes including
B cells, natural killer cells, and macrophages, cells
which can also express IL-2R™, IL-2 carries out
its biological effects by interacting with specific
high-affinity receptors on the surface of activat-
ed T cells. In contrast to other hormone-mediated

systems, cellular activation is a prerequisite for the
induction of both ligand (IL-2) and its receptor
(IL-2R), the latter being expressed rapidly at the
cell surface in a time-dependent and heterogene-
ous manner’. The surface receptor complex is
composed of three separate peptide chains’. The
a chain of the receptor (Tac protein) is released
from the cell surface and in-its soluble form re-
tains affinity for IL-2% . This soluble form of
IL-2R (sIL-2R) is released proportionally to its rate
of synthesis by activated peripheral blood
mononuclear cells and levels of sIL-2R is directly
correlated with lymphocyte activation'®. Thus,
the elevated level of sIL-2R represent an early
measure of T cell activation. Levels of sIL-2R have
been shown to be increased in a number of patho-
logical conditions accompanied by T cell activa-
tion including certain lymphomas and
leukemias'¢, allograft rejection!” and viral infec-
tions such as acquired immune deficiency
syndrome’®, and some dermatosis such as atop-
ic dermatitis, psoriasis and lichen planus®.

As well as being a useful marker of immune ac-
tivity, by binding IL-2, sIL-2R may have an im-
munoregulatory role with inhibitory effects on T
cell activation'®, The release of sIL-2R by activat-
ed lymphocytes might serve an immunoregulatory
role by competing with cellular IL-2R for the
growth factor IL-2 and thus down-regulating the
immune response. Recent studies clearly demon-
strate that the released IL-2R molecule is capable
of binding IL-2' ! 18 Because this sIL-2R
molecule can bind its ligand, it could potentially
affect IL-2 dependent immune responses and al-
tered states of immune responsiveness, such as
immunodeficiency diseases or autoimmune dis-
eases which might be associated with increased
or deficient production of sIL-2R, respectively.

In Behcet's disease (BD), Sakane et al found
defects in responsiveness to IL-2 in the T cells of
patients with this disease® °. This defect was
present at all times regardless of the clinical state
of the patients, but their cells could produce IL-2
normally after stimulation by mitogen® &, So, it
was thought that the impairment of IL-2 respon-
siveness might contribute to the immunologic ab-
nomalties and, in spite of normal IL-2 producing
ability, the development of defective IL-2 respon-
siveness could be due to a decreased number of
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cells bearing IL-2 receptors or a decrease in the
density of IL-2 receptors on T cells. Thus, it
seemed to be important to investigate the IL-2R
in BD. In the results of this study, the sIL-2R con-
centration was significantly increased in the se-
rum of patients with all types of BD when
compared to the controls (p<0.01). These results
showed that certain stimulations which may ac-
tivate T cells exist constantly in BD and T cell ac-
tivation may play an important role in the
propagation of the inflammatory response in this
disease. In BD. some authors believe that there
is hyperactivation of CMI in the early active state,
but after a longstanding inflammatory process, a
CMI defect such as depletion of T helper cell may
occur and finally, there is functional aberration
of immunoregulation® ©. We may assume that
the defective CMI may possibly be due to down-
regulation of T cell responses in the periperhal
blood by immunomodulatory mediators produced
by hyperactivated immune cells in the acute in-
flammatory state. Another possibility that could
be suggested is that circulating mononuclear cells
are exhausted after previous hyperactivation. In
the present study, we was not possible to demon-
strate the impairment of IL-2 expression and these
results were opposite to was expected, that is some
defect of expression or diminution of sIL-2R con-
centration.

However, based on our findings. although the
increase in serum sIL-2R is not specific to BD, T
cell activation is evident in this disease. Whether
T cell activation represents a primary event in the
pathogenesis of BD is unclear at the present. Fur-
ther investigations are necessary to determine
which stimulti trigger the T cell response and
which difference exist in the ability to express
[L-2R by the stimulated T cells in vitro.
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