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ORIGINAL RESEARCH I

Serum Interleukin-6 and Adiponectin
Levels in Patients with Active or
Inactive Behcet’s Disease

Aktif ya da Inaktif Behget Hastaligi Bulunan
Hastalarin Serum Interlékin-6 ve
Adiponektin Seviyeleri

ABSTRACT Objective: Behget’s disease (BD) is a chronic systemic inflammatory disease and its eti-
opathogenesis still remains unknown. Cytokines play a role in immune response and inflammatory
reactions. The aim of this study is to determine the levels of proinflammatory cytokine interleu-
kin-6 (IL-6) and anti-inflammatory cytokine adiponectin in the sera of patients with BD and to as-
sess their importance as biological markers for disease activity. Material and Methods: Forty-four
BD patients [19 males, 25 females, age: 35.65 + 10.84 yrs (mean + standart deviation) (SD)] and 25
healthy controls (10 males, 15 females, age: 29.80 + 8.20 yrs) were included in the study. Patients
were divided into active or inactive groups according to their clinical and laboratory findings (ac-
tive, n= 21; inactive, n= 23). We determined serum IL-6 levels using the chemiluminescence met-
hod, and serum adiponectin levels by ELISA method. Results were expressed as mean + standard
error (SE). Results: Serum levels of IL-6 and adiponectin in BD patients (n=44) (5.24 + 0.84 pg/mL;
22.31 +1.71 pg/mL, respectively) were similar to the control group (n=25) (4.59 + 1.01 pg/mL; 21.68
+1.91 pg/mL, respectively). No significant difference was found in IL-6 and adiponectin levels be-
tween the active (n=21), inactive (n=23) and control (n= 25) groups. Conclusion: In parallel with
the presence of inflammation and increased CRP, erythrocyte sedimentation rate and white blood
cell count, higher IL-6 and lower adiponectin levels were expected in active BD patients compared
to the controls. However, they were found to be similar in all groups. We conclude that ongoing
anti-inflammatory treatment should be taken into consideration while interpreting the cytokine le-
vels in these patients.

Key Words: Behcet’s syndrome; adipokines; interleukin-6

OZET Amag: Behget hastaligi (BH), kronik sistemik inflamatuar bir hastalik olup etiyopatogenezi
heniiz bilinmemektedir. Immun cevap ve inflamatuvar siireg iliskisinde sitokinler rol oynamakta-
dirlar. Bu galismanin amaci, BH'I1 hastalarin serumlarinda pro-inflamatuar bir sitokin olan IL-6 ile
anti-inflamatuar sitokin olan adiponektinin seviyelerini 6lgerek, bunlarin hastahigin aktivitesinde
biyolojik belirteg olarak etkilerini belirlemektir. Gereg ve Yontemler: Caligmaya 44 BH’l1 hasta (19
erkek, 25 kadin, yas ortalamas: 35.65 + 10 y1l) ve kontrol grubu olarak da 25 saglikli kisi (10 erkek,
15 kadin, yas ortalamas1 29.80 + 8.20 yil) alinmigtir. Hastalar klinik ve laboratuvar bulgularina go6-
re aktif (n: 21) ve inaktif (n: 23) gruba ayrildilar. Serum IL-6 seviyesi kemiluminesens metod ile, se-
rum adiponektin seviyesi ise ELISA y6ntemi ile 6l¢iilmiistiir. Sonuglar aritmetik ortalama + standart
hata olarak belirtilmistir. Bulgular: Ttiim BH’1 hastalarin serum IL-6 ve adiponektin seviyeleri s1-
rastyla 5.24 + 0.84 pg/mL ve 22.31 + 1.71 pg/mL: saglikli kontrol grubunda ise 4.59 + 1.01 pg/mL ve
21.68 + 1.91 pg/mL olarak benzer bulunmustur. Serum IL-6 ve adiponektin seviyeleri aktif ve inak-
tif BH’l1 hastalar ve saglikli kontrol grubu arasinda karsilastirildiginda aradaki fark istatistik olarak
anlamli bulunmamistir. Sonug: Inflamasyon varligi, artmis C reaktif protein seviyesi, eritrosit sedi-
mentasyon hizi ve I6kosit sayisina paralel olarak serum IL-6 seviyesinin yiikselmis, adiponektinin
ise diigiik bulunmas1 beklenmesine ragmen bunlar tiim gruplarda benzer seviyelerde bulunmustur.
BH’l1 hastalarda serum sitokin seviyelerini degerlendirirken anti-inflamatuar tedavinin durumunu
da ele almak gerektigi sonucuna varmis bulunmaktayiz.

Anahtar Kelimeler: Behget sendromu; adipokinler; interlokin-6

Turkiye Klinikleri ] Med Sci 2010;30(6):1837-44

1837



Etem ve ark.

Dermatoloji ve Veneroloji

ultisystemic involvement in BD was in-

troduced by the studies performed after

it had been defined by Prof. Dr. Hulusi
Behget in 1937, as a disease characterized by uvei-
tis with hypopyon, oral and genital ulcerations.!
The etiopathogenesis of BD, which is considered as
an immunoinflammatory disorder,? has not yet be-
en completely defined in detail. Genetic factors, in-
fection, immunoglobulins, immune-complexes,
antibodies and oxidative stress have been alleged as
the causes of BD.>* Evereklioglu et al and Buldan-
lioglu et al, pointed out that nitric oxide levels we-
re increased in BD patients and this increase was
associated to activation of the disease.®”

Cytokines are low-molecular-weight bioacti-
ve polypeptides functioning in intercellular com-
munications.® In inflammatory diseases, it is
considered that there is a relationship between cy-
tokines, T cells and oxidative stress.® It has been
been known that proinflammatory cytokines ag-
gravate oxidative stress by increasing the secretion
of nitric oxide from endothelial cells. In the same
way, homocysteine stimulates the expression of
chemoattractants by increasing the synthesis of ni-
tric oxide in the endothelial cells, and it is signifi-
cantly related to cytokines.”'° Studies on cytokine

profile in BD have yielded conflicting results.®!!"

20

Adiponectin is an adipocytokine which was
defined first and it is the major protein produced
by the adipocytes. It is a central regulatory protein
controlling lipid and carbohydrate metabolism in
many physiologic pathways and it mediates vario-
us vascular processes. Adiponectin exhibits both
anti-inflammatory and anti-atherogenic properti-
es.”! In contrary to other adipocytokines, adiponec-
tin levels decrease paradoxically in cases with
insulin resistance including obesity, metabolic syn-
drome, hypertension and coronary arterial disea-
ses.

In literature, there is only one study in which
serum adiponectin levels were measured, perfor-
med by Oguz et al.?? This study reported that no
statistically significant difference was found bet-
ween the BD group and the healthy volunteers in
terms of serum adiponectin levels.

1838

In our study in order to understand the etio-
pathogenesis of BD better by measuring the levels
of IL-6, which is a proinflammatory cytokine and
anti-inflammatory cytokine adiponectin, we aimed
to investigate the relationships of these two cyto-
kines with the activity of the disease.

I MATERIAL AND METHODS

Forty-four patients (19 males, 25 females; mean age
35 years; range 16-60) with BD and twenty-five he-
althy control subjects (10 males, 15 females; mean
age 29 years; range 19-45) from a similar ethnic
background were included in the study. Subjects
with systemic disorder such as renal or hepatic dis-
eases, diabetes pregnant patients and patients on
antioxidant therapy were excluded from the study.
The diagnosis of BD was made according to the cri-
teria of the International Study Group for BD.?
The ethic committee of our hospital approved the
protocol and informed consent was obtained from
all participants.

Active (n= 21) and inactive (n= 23) BD pati-
ents were determined by clinical and laboratory
findings. In clinical evaluation, having at least thre-
e of the major symptoms at the time of study (oral
ulcers, genital ulcers, skin lesions, uveitis, positive
pathergy test) were considered to indicate the acti-
ve period of the disease. Patients in remission, lac-
king these activity symptoms were evaluated as
inactive patients. In the laboratory investigations,
the serum C-reactive protein (CRP) levels, ery-
throcyte sedimentation rate (ESR) and white blood
cell count (WBC) were determined.

Of 44 BD patients, 25 (56.8%) were on colchi-
cine treatment, five 5 (11.36%) were on colchici-
ne+steroid treatment, two (4.54%) were on
colchicine+non steroid anti-iflammatory drug tre-
atment, one (2.27%) was on colchicine+azothiopu-
rine treatment, one (2.27%) was on interferon-a-2a
and one (2.27%) was receiving cyclosporine treat-
ment.

Seven mililiters of whole blood samples were
obtained by venipuncture from a peripheral vein
and put into a plain tube for lipid profile, CRP, IL-
6 and adiponectin; 1.5 mL blood was put into a K3-
ethylenediamine tetraacetic acid (EDTA)-contai-
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ning tube for WBC and 1.6 mL blood was put into
a sodium citrate (3.2%; 0.4 mL) containing tube for
ESR. Blood samples were obtained in during rest-
ing position between 08.00-10.00 a.m. hours. The
plain tube was centrifuged at 1500 x g for 10 min-
utes. Serum was separated and kept at -80° C until
the time of IL-6 and adiponectin analysis. IL-6 and
adiponectin levels were detected within 6 months.
ESR, WBC and concentrations of serum total cho-
lesterol (Tot-C), triglyceride (TG), HDL-cholesterol
(HDL-C) and CRP were determined on the same
day. The blood samples were taken in both active
and inactive periods of eight patients with BD.

The ESR was determined by Eriline AR auto-
mated analyzer (Linear Chemicals, I.L., Barcelona,
Spain). WBC was counted by Advia 120 hemato-
logy system (Siemens, Germany). The concentrati-
ons of Tot-C, TG and HDL-C in serum were
measured by Modular DP autoanalyser (Roche Di-
agnostics, Frankfurt, Germany). LDL-C was calcu-
The CRP
concentration was measured in the serum by a BN-

lated by Friedewald formula.

IT automated nephelometer (Siemens-Dade Beh-
ring, West Sacramento, U.S.A.).

IL-6 analysis was performed according to the
Immulite 2000 chemiluminescent enzyme immu-
nometric assay (Siemens-Diagnostic Products Cor-
poration, Los Angeles, U.S.A.). Serum adiponectin
levels were measured by AssayMax ELISA Kit (St
Charles, MO, U.S.A.).

STATISTICAL ANALYSIS

Results were analyzed statistically by using one
way ANOVA for the descriptive analysis and Tu-
key HSD for the multiple comparisons among the
three groups. The values of all BD patients and the
control group were compared using Student’s t and
Mann-Whitney U tests. P< 0.05 was considered
significant. Wilcoxon test was performed for com-
paring the results of the same patient during active
and inactive periods. Pearson test was used for cor-
relation analysis. The SPSS Inc.Package Program
(Chicago, IL, U.S.A.) was used for all statistical
analyses.

TABLE 1: Clinical manifestations in active BD patients (n= 21).
Patient No Pathergy Oral aphthous Genital aphthous Skin Ocular Neurological Articular
(48 hours) ulcers ulcers involvement involvement  involvement involvement
1 + + + +
2 + + + +
3 + + +
4 + + +
5 + + + +
6 + + + + +
7 + + + + - +
8 + + +
9 + + + - +
10 + + + +
1 + + +
12 + + +
13 + + +
14 + + + +
15 + + + - +
16 + + +
17 + + +
18 + + +
19 + + +
20 + + + + +
21 + + + +
Turkiye Klinikleri ] Med Sci 2010;30(6) 1839
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TABLE 2: Clinical manifestation in inactive BD patients (n= 23).

Patient No Pathergy Oral aphthous Genital aphthous Skin Ocular Neurological Articular
48 hours ulcers ulcers involvement involvement  involvement involvement

1 +

2

& +

4

5 +

6 +

7 +

8 + +

9

10

1

12

13 +

14

15 + +

16

17 + +

18 + +

19 + +

20 + +

21 + +

22

23 +

TABLE 3: Demographic and laboratory findings of the groups.

Active Group Inactive Group Control Group Total BD Group
(n=21) (n=23) (n=25) (n=44)

Age {yrs; mean = SD) 34.71 £12.51 36.52 £ 9.27 29.80 £8.20 35.65 £ 10.84
Male/Female (n, %) 7 (33.3)/14 (66.6) 12 (52.1)/11 (47.9) 10 (40)/15 (50) 19 (43.1)/25 (56.9)
BMI {mean + SD) 24.40+0.94 34.04+7.87 22.76 +0.50 2944 +4.16
Tot-C. (mg/dL; mean + SD) 167 + 37 173+ 39 152 + 29 170+ 38
TG (mg/dL; {mean + SD) 94 + 44*° 156 + 116% 70£25 126 + 93%
HDL-C. (mg/dL; mean + SD) 45 +13* 42 + 10" 56 + 16 44 + 1188
LDL-C. {mg/dL; mean + SD) 99+28 100 + 33° 83+23 99 + 314
ESR (mm/hour) (mean + SD) 30.85 + 26.20** 18.60+12.70* 7.48+4.20 24.45 + 20.90%
WBC (103/mm?) {mean + SD) 8.24 £ 2.90* 7.74+2.40 6.85+2.90 7.98 £ 2.69%
CRP (mg/L; mean + SE) 11.22 + 3.20" 475 +1.01% 3.20+0.01 8.50 + 1.79*
IL-6 {(pg/mL; mean = SE) 453+1.15 5.88+1.24 459 +1.01 524 +£0.84
Adiponectin (mg/mL; mean + SE) 20.6 £1.83 23.87 +2.83 21.68 +1.91 2231171

BMI: Body mass index

*p< 0.05 (active vs. control);**p< 0.01 (active vs. control); ®p< 0.05 (active vs. inactive)
&p< 0.05 (total vs.control); #p< 0.01 (total vs. control); #4&p< 0.001 (total vs. control);
*p< 0.05 (inactive vs. control), #p< 0.001 (inactive vs. control).
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TABLE 4: The comparisons of the parameters in to the
active and inactive periods of 8 patients with BD.

Active Period Inactive Period
Tot-C {mg/dL; mean + SD) 155+ 16 164 + 31
TG (mg/dL; mean + SD 109 + 54 111 £ 50

HDL-C {mg/dL; mean + SD) 39+7 41+8

LDL-C (mg/d; mean + SD) 93 + 21 100 + 32

ESR {mm/hour; mean = SD)) 27.87+24.11* 1212 £6.93
WBC (10%¥mm?; mean + SD) 8.17+1.55 7.35+2.35
CRP {mg/L;mean * SE) 12.3+87 7.79+12.29
IL-6 (pg/mL;mean + SE) 6.35+8.35 5.57 £5.07
Adiponectin (mg/mL;mean + SE) 16.86 + 3.98 17.81£7.14

*p< 0.05.

I RESULTS

Table 1 and 2 show the clinical manifestations of
total, active and inactive BD patients, respectively.

Table 3 shows the demographic and laboratory
findings of the groups.

Table 4 shows the comparisons of the parame-
ters related to the active and inactive periods of 8
patients with BD.

I DISCUSSION

In studies it has been observed that enzymatic and
nonenzymatic antioxidant molecules decreased and
indicators for oxidative stress increased in the sera
of BD patients.>2426

Being a multifunctional proinflammatory cy-
tokine regulating immune response, IL-6 is produ-
ced by monocytes, epithelial cells and fibroblasts
and it causes polyclonal B cell activation, hyper-
gammaglobulinemia and T cell activated autoanti-
body production.”*® It was pointed out that the
secretion of acute phase reactants enhances the
proliferation and differantiation of the cells.”’ It
was detected that overproduction of IL-6 was ob-
served in some autoimmune diseases and chronic
inflammatory reactions.*

A collagen like protein named adiponectin
which is secreted from adipose tissue is emphasi-
zed to be an important anti-atherogenic, antidia-
betic and anti-inflammatory protein in recent
studies.?! When the endothelial barrier is damaged,

Turkiye Klinikleri ] Med Sci 2010;30(6)

being susceptible to mechanical stress and chemi-
cal compounds such as oxidized LDL, adiponectin
binds subendothelial collagen accumulated in the
subendothelial space of vascular walls where it ma-
nifests its anti-atherogenic properties.*? Adiponec-
tin inhibits expressions of adhesion molecules by
inhibiting activation of NF-x-B. Thus adiponectin
prevents monocytes from adhering to vascular en-
dothelial cells.®® Adiponectin also impairs the vas-
cular smooth muscle cellular proliferation induced
by growth factor inhibition of mitogen activated
protein kinase.?*

In the light of this information, we investiga-
ted the levels of Tot-C, TG, HDL-C, LDL-C, CRP,
ESR, WBC, IL-6 and adinopectin in 44 BD patients,
in active and inactive periods of 8 patients with BD,
and investigated their relationships with disease ac-
tivation.

We observed that the serum TG levels of acti-
ve, inactive and total patient groups were signifi-
cantly higher and HDL-C levels were significantly
lower in comparison to the control group. We de-
tected that the LDL-C levels of inactive, active and
total patient groups were significantly higher in
comparison to those of the control group. Our fin-
dings on lipid levels are compatible with that of
Sandikci,” Mitamura,® Orem?*3**37 and Chambers*
et al. In BD, as a result of an increase in TG and
LDL-C levels, lipids and lipoproteins exposed to ox-
idative stress develop lipid peroxidation products.
Therefore, this may be the responsible factor of en-
dothelial dysfunction in BD. Our findings on lipids
and lipoproteins support that oxidative stress plays
a role in vascular inflammatory incidents in etio-
pathogenesis of BD.

In our study, when we compared IL-6 and adi-
nopectin levels in active, inactive and total patient
groups, we could not find any significant differen-
ces between the groups. Studies on cytokine profi-
le in BD hawe shown conflicting results . Many in
vivo studies have demonstrated that TNF-«, IL-1,
IL-2,1L-4, IL-6, IL-8, IL-10, IL-12, IL-17, IL-18, G-
CSF and IFN-y were all important components of
the proinflammatory response in BD.211"18 Mege et
al. found that the spontaneous secretion of TNF-q,
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IL-6 and IL-8 by monocytes was significantly in-
creased in patients with active BD.! Turan et al.
reported that IL-10 and IL-12 were increased in BD
and IL-12 had a correlation with activation.'” Ya-
makawa et al. examined the levels of IL-6 in plas-
ma and supernatants of peripheral blood
mononuclear cells (PBMC) from BD patients and
healthy controls using a sensitive ELISA." The IL-
6 concentrations in culture supernatants of patients
with active BD were significantly high when com-
pared to patients with inactive disease and the con-
trols. They reported that IL-6 might play a role in
the pathogenesis of BD. Nawata et al. speculated
that the repeated febrile episodes might have been
manifestations of neutrophil hyperfunction indu-
ced by increased blood levels of inflammatory cy-
tokines, including IL-6, IL-8 and G-CSF, in
association with rare complications of BD.!

Hamzaoui et al. reported higher IL-6 levels in
active and inactive patient groups in comparison to
the control group.” Evereklioglu et al. reported
that IL-6 was a key activator of acute phase res-
ponse and the increase might be responsible for the
increase in the synthesis of acute phase reactants
in the liver, and thus IL-6 had an important role in
the course of BD.2 They detected significantly hig-
her levels of acute phase reactants; neutrophil co-
unt, ESR, «-1-antitripsin and a-2-macroglobulin
in the active patient group in comparison to the in-
active and the control groups. They also detected
significantly higher levels of these parameters in
the inactive patient group in comparison to the
control group. Bardak et al. detected significantly
higher serum levels of IL-6, IL-8 ve TNF-a in BD
patients with active uvetis in comparison to the re-
mission period of the same patient group and he-
althy individuals.'® Adam et al. found significantly
higher levels of CRP and IL-6 in the active BD pa-
tient group in comparison to the control group."”
Akdeniz et al. found significantly higher serum le-
vels of IL-6, IL-8 and TNF-a in BD in comparison
to the control group.'®

On the other hand, al-Dalaan et al. reported
that serum levels of IL-6, TNF-a and IFN-y were
not significantly elevated in patients with BD." Sa-
yinalp et al. simiarly found that serum levels of IL-

1842

1 beta, IL-2 and IL-6 in the patients with BD were
similar to the control group, but serum levels of
sIL-2R and TNF-a were higher in patients with BD
compared to controls.?’ Our findings on serum IL-
6 levels are inconsistent with those of Mege, Tu-
ran, Yamakawa, Nawata, Hamzaoui, Evereklioglu,
Bardak, Adam, Akdeniz et al., however they are

consistent with those of al-Dalaan, and Sayinalp et
31.8’11_20

The only study in literature in which serum
adinopectin level is investigated in BD was perfor-
med by Oguz et al.” In this study, serum adinopec-
tin levels were not significantly different in BD in
comparison to the healthy control group. Their pa-
tient group manifested similarities to our patients
because 86.8% of the patients used colchicine, 2.6%
used steroid and 5.3% used immunosupressives.
Our findings on adinopectin levels overlap with
those of Oguz et al.”2

We suppose that the reason of conflicting re-
sults in terms of IL-6 levels emanates from the va-
riation of measurement methods and/or
drug/medication used in patients included in the
study, as well as the duration of the therapy. Eve-
reklioglu et al. reported that they excluded the pa-
tients using glucocorticoids and immunosupres-
sives that decreased the transcription of proinf-
lammatory cytokines.? Because of the medical con-
ditions of our patients it was not possible for them
to stop their anti-inflammatory/immunosuppressi-
ve medications. Thus, we only excluded the pati-
ents on antioxidant medications. Of the 44 BD
patients, 25 (56.8%) were on colchicine treatment,
five (11.36%) were on colchicine+steroid treat-
ment, two (4.54%) were on colchicine+non stero-
id anti-inflammatory drug treatment, one (2.27%)
was on colchicine+azothiopurine treatment, one
(2.27%) was on interferon-a-2a and one (2.27%)
was receiving cyclosporine treatment. It has been
known that colchicine inhibits fibronectin and al-
veolar macrophage derived growth factor secretion
from alveolar macrophages; it inhibits cellular rep-
lication by binding tubuline and it manifests an an-
tifibrotic effect by inhibiting cytokine release from
polimorphonuclear leukocytes. It was concluded

that, because of colchicine and other anti-inflam-

Turkiye Klinikleri ] Med Sci 2010;30(6)
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matory/immunosupressive drugs used by both ac-
tive and inactive patients, serum IL-6 and adino-
pectin levels were depressed and due to that, there
were no differences between the groups in terms
of cytokines.

Although 79.5% of the patients used steroid—
non steroid anti-inflammatory/immunusupressive
medication, ESR, WBC and CRP levels were mea-
sured to differentiate the active BD patients from
the inactive BD patients. The levels of these para-
meters were significantly higher in the active and
total patient groups when compared to the control
group. In the active patient group, only ESR was
significantly higher when compared to inactive pa-
tient group. We concluded that, in contrary to IL-
6 and adiponectin, these acute phase reactants, in
spite of drug or medications, yielded true informa-
tion to differentiate BD patients from healthy indi-
viduals, and only ESR can be used to differentiate
the active phase of the disease from the inactive

phase. Although IL-6 is known as a key activator
of acute phase response, in our study, IL-6 did not
increase in serum of the patients with BD. Thus,
factors other than cytokine inducing ESR increase
should be considered in BD.

We could not find any statistically significant
differences in the blood samples obtained during
active and inactive periods of eight patients with
BD in terms of lipids, acute phase reactants or cy-
tokine levels. We concluded that this result ema-
nated from the effects of the drugs on serum levels
of these parameters.

In conclusion, anti-inflammatory and immu-
nosupressive drugs used in BD patients depress pro-
inflammatory and anti-inflammatory cytokine
levels. Therefore we conclude that it is convenient
to evaluate the importance of pro-inflammatory and
anti-inflammatory cytokines in active or inactive
phases by measuring the cytokines in newly diag-
nosed BD patients who are not on any medication.

Behcet H. [Aphthous sequelae formed as a re-
sult of ulcers caused by a virus in oral,
opthalmic and genital regions]. Dermatol
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