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ABSTRACT
Background & Aim: Behget's Disease (BD) is a chronic vascular-inflammatory multisystemic disease. Infectious,
psychological, genetic and immunological factors are thought to play role in BD. Recent studies have shown
that oxidative stress is associated with various diseases. In this study, some oxidative stress parameters were
investigated in patients with BD to investigate the relationship of the disease with oxidative stress.

Materials & Methods: The study included 35 patients with BD who admitted to the dermatology clinic of Dicle
University Hospital and 37 healthy individuals as the control group. Total Oxidant Status (TOS), Total Antioxidant
Status (TAS), Paraoxonase (PON-1), Ferritin, Folic Acid (folate) and Vitamin D (D-vit) levels were examined in the
serum samples of both groups included in the study.

Results: Compared to the control group, serum TOS, ferritin and folate levels were significantly higher in patients
with BD, while TAS and D-vit levels were significantly lower (p<0.05). PON-1 level was found lower in BD patients
than the control group, but the difference was not statistically significant.

Conclusion: High oxidative stress and degraded antioxidant system parameters in patients with BD, may indicate

the role of oxidative stress in the pathogenesis of the disease.
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Introduction

Behget's Disease (BD) is a multisystemic inflammatory disease
characterized by genital ulcer, skin lesions and recurrent ocular
symptoms [1]. Although the etiology of BD is not fully known,
genetic, environmental and immunological factors are thought to
cause this disease [2]. Reactive oxygen metabolites produced by
activated neutrophils during the inflammatory response increases
the oxidative stress in BD. It has been reported that decreased
antioxidant system activity and increased level of free radicals in
BD may play a role in tissue damage [3]. Increased chemotoxic
and phagocytic functions of neutrophils and excessive production
of reactive oxygen metabolites such as superoxide anions may
be responsible for oxidative tissue damage in BD. On the other

hand, nonenzymatic antioxidants such as vitamins and ferritin
can prevent tissue damage caused by reactive oxygen species [4].
Previous studies suggested that inflammation may cause oxidant
/ antioxidant imbalance of molecular and cellular mediators in
Behget's disease. Thus upregulation of the oxidant system triggered
by the inflammation process may lead to decreased antioxidant
capacity [5].

Paraoxanase (PON-1) is a calcium-dependent esterase associated
with high-density lipoprotein. PON-1 metabolizes lipid peroxides
and protects low-density lipoprotein from oxidation. PON-1
contains cysteine thiol groups that mediate in protecting low-
density lipoproteins against atherogenic oxidative damage [6].

Iron is essential for the proliferation and growth of the living but
abundant iron may be harmful by leading to produce toxic reactive
oxygen species (ROS). The chief regulatory mechanism to control
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intracellular iron levels is the storage of iron in ferritin. Ferritin
plays a major role as an antioxidant in iron metabolism since it can
store iron in non-toxic and harmless forms [7,8].

Vitamins are useful for the catalysis of many enzymatic reactions
in human body [9]. D-vit deficiency is a common healthcare issue
and is thought to play a role in many autoimmune, vascular and
metabolic diseases [10]. It was reported that D-vit deficiency can
cause vascular dysfunction by means of endothelial inflammation

[1].

This study aims to investigate the levels of total oxidant status
(TOS), total antioxidant status (TAS), ferritin, PON-1, folate and
D-vit in BD and to determine the relationship of these parameters
with the pathogenesis of the disease.

Materials and Methods

Study Groups

Two groups were compared in the study; patients with BD
constituted the case group, while there were healthy volunteers of
similar age in the control group.The patients in the case group were
19 female and 16 male patients aging 18-67 years, who applied
to Dicle University Hospitals Dermatology outpatient clinic. The
control group consisted of 37 healthy people aging between 22 and
65 years, 24 of which were women and 13 were men.

The diagnosis of Behget's Disease was made according to the
Behget's Disease criteria of The International Study Group for
Behget’s Disease [11]. The study was initiated after approval
by Dicle University Medical Faculty Non-Interventional Ethics
Committee. All patients and control subjects gave informed
consent for the study.

Biochemical Analysis

Venous blood samples were collected from the case and control
groups under aseptic conditions and transferred to tubes without
anticoagulants. The blood samples were centrifuged at 4000 rpm
for 5 minutes, and the sera were stored in ependorf tubes at -80°C
till the testing time.

At the time of the test, all samples dissolved at once, TAS, TOS,
ferritin, folate, PON-1 and D-vit levels were analysed in both
groups.

Folate, D-vit and ferritin were analyzed with Cobas 601 (Roche
Diagnostics, USA) autoanalyser by electro-chemiluminescence
method. TAS, TOS and PON-1 levels were studied by Erel method
with Rel Assay Diagnostics (Mega Medicine, Gaziantep, Turkey)
kits. The analysis was performed on the ARCHITECT c16000
Abbott Diagnostics, USA) autoanalyser system. TAS and TOS
results were expressed as mmol Trolox equivalent/l and pmol
H,0O, equivalent/l, respectively [12,13].

Statistical Analysis
SPSS (version 21.0 for Windows; IBM Corporation, Armonk, NY,
USA) package program was used for statistical evaluation of the

data. The results were expressed as mean + standard deviation
using descriptive statistics. Student's t test was used to compare
the case and control groups. Correlations between the data of each
group were calculated with Pearson's r coefficient. P <0.05 value
was accepted for statistical significance level.

Results

The mean age of the case and control groups were 32.66 + 6.93
and 30.20 + 8.80, respectively. There was no significant difference
between the average age of the groups. Compared to the control
group, the case group had a significantly higher TOS level (p
<0.05) and significantly lower TAS level (p <0.05).

The low PON-1 level in the case group was not statistically
significant (p>0.05). Compared to the control group, ferritin and
D-vit levels were found to be significantly lower (p = 0.012; p =
0.022, respectively), while folate level was significantly higher (p
=0.002) (Table 1).

]i)')eil;g:;s Control p
TAS (mean + standart deviation) 1.73£0.16 1.87+£0.18 0.003
TOS (mean =+ standart deviation) 102.66 £ 78.34 | 42.25+26.50 | 0.000
PON-1 (mean + standart deviation) | 183.46 +70.85 | 221.89 +£98.13 | 0.090
Ferritin (mean + standart deviation) | 87.77+78.44 | 47.36+45.11 | 0.012
Folat (mean + standart deviation) 6.04 +2.06 4.54+1.73 0.002
D-vit (mean =+ standart deviation) 11.77+5.48 15.62 +8.16 | 0.022

Table 1: Comparison of Behget's Disease and control group in terms of
oxidative stress parameters.

The correlations of the parameters in both groups were investigated
with the Pearson r Test. TAS and D-vit parameters were positively
correlated among healthy subjects (r=0.601). In the patients group,
apositive correlation was found between D-vit and folate as well as
ferritin and TAS with r values of 0.421 and 0.375, respectively. The
correlation tests of control group and BD patients are summarised
in Table 2 and 3.

TAS TOS | PON-1 | FER FOL DVIT
r 1,000 ,072 -,110 ,039 ,239 L6017+
TAS
p ,691 571 ,836 ,195 ,000
r ,072 1,000 -, 155 ,144 ,050 ,090
TOS
p ,691 ,389 417 774 ,600
r -,110 -, 155 1,000 173 ,065 ,005
PON-1
p 571 ,389 351 ,726 976
r ,039 ,144 173 1,000 -,056 315
FER
p ,836 417 351 755 ,069
r ,239 ,050 ,065 -,056 1,000 225
FOL
p ,195 174 726 155 ,195
. r ,601%* ,090 ,005 315 ,225 1,000
DVIT
p ,000 ,600 976 ,069 ,195

Table 2: Correlation of the parameters in the control group (Pearson r
Test).
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TAS TOS | PON-1 | FER FOL DVIT
r 1,000 ,049 ,028 375% -,197 -,102
TAS
p 798 ,895 ,049 ,296 ,593
r ,049 1,000 -,099 ,164 -,108 211
TOS
p ,798 ,616 ,360 ,536 223
r ,028 -,099 1,000 -,132 -,031 175
PON-1
p ,895 ,616 ,522 877 374
r ,375% ,164 -,132 1,000 -,009 -,037
FER
p ,049 ,360 ,522 ,962 ,836
r -,197 -,108 -,031 -,009 1,000 A21%
FOL
p ,296 ,536 877 962 ,012
. r -,102 -,211 175 -,037 A421% 1,000
DVIT
p ,593 ,223 374 ,836 ,012

Table 3: Correlation of the parameters in Behget’s Disease group (Pearson
1 Test).

Discussion

Environmental, genetic and immunological factors contribute
to BD etiopathogenesis. Reactive oxygen species lead to
peroxidation of double-chain fatty acids in the cell membrane,
thereby causing cellular damage and oxidative stress. In contrast,
the antioxidant defense system protects cells from possible damage
of oxidants [14]. TAS shows the general function of enzymatic and
nonenzymatic antioxidants in plasma. It is also a sign of superoxide
radical capture activity in plasma [15]. As a marker of antioxidant
activity, TAS was significantly lower in BD patients compared to
healthy groups.

However TOS, indicating oxidative status, was higher in BD
patients than control group. Our results were compatible with
previous studies. Turkmen et al., evaluated 49 patients with BD
and 26 healthy subjects. TAS levels were lower in BD patients
than control subjects [16]. Onur et al., revealed mean TAS levels
in BD patients and control group as 1.19+0.34 and 3.29+0.89
mmol/L, respectively. The difference was statistically significant
(p<0.05) [17].

In BD, reactive oxygen species are produced in high amounts
since the functions of neutrophils in peripheral blood increase
[18,19]. Reactive oxygen species can adhere to almost all cellular
components and give damage to the surrounding tissues. This
mechanism has a very important and possibly causative role in the
pathogenesis of many diseases.

PON-1 is an antioxidant that hydrolyzes lipid peroxides [20]. In
current study, it was found lower in patients with BD compared
to healthy subjects but the difference was not statistically
significant. Karakucuk et al., evaluated paraoxonasel (PON-1)
and malondialdehyde (MDA) levels in 16 patients with BD and
15 healthy subjects. Compared to the control group; PON 1 was
found significantly lower, while MDA was significantly higher in
patients with BD [3].

In another study conducted by Mungan et al., PON-1 levels

were significantly lower in both active and inactive BD patients
compared to healthy subjects [21]. Decreased serum PON-1
activity in BD results from increased reactive oxygen production
and inactivation of PON-1 activity. It has been suggested to be
explained by the increase observed in lipid peroxidation and
oxidative stress [3].

Ferritin expression is regulated by intracellular iron, inflammatory
cytokines and oxidative stress. Ferritin is reported as an important
regulator of the immune system and serum ferritin level is
increased in some autoimmune diseases, especially with disease
activity [7,8]. In our study, serum ferritin level in BD group was
found to be significantly higher than the control. Elevated serum
ferritin level may be associated with inflammatory status and
oxidative stress. Challacombe et al. reported that approximately
15% of BD had a low ferritin prevalence and serum ferritin was
stated as a biomarker for BD [22].

Odabas et al. found that serum ferritin was significantly higher
in active BD and suggested that ferritin could be an activity
criteria for BD [23]. Goniil et al., reported that serum ferritin
levels were not different between BD and control groups but were
significantly higher in BD patients with papulopustular lesions and
thrombophlebitis [3,24].

Serum folate level was significantly lower in Behget patients
compared to the control group in current study. Mungan et al.
reported serum folate levels within the reference ranges in BD
patients [21]. In a study conducted by Yesilova et al., serum folate
levels were found lower in BD patients compared to the control
group. Also folate levels were found lower in BD patients with
eye involvement and thrombosis compared to those without. The
authors attributed low serum folate levels to increased catabolism
due to inflammation [25]. In contrast, Tiirsen et al., reported
high serum folate levels in BD patients. They attributed the low
incidence of vascular and ocular involvement of patients included
in the study to the beneficial effect of high folate levels [26]. Folate
level differences between studies may be due to the duration of the
disease, medications or vitamin supplements.

Vitamin D has an important regulatory role in the immune
system [27]. Vitamin D level was found significantly lower in
patients with BD compared to healthy subjects. Our findings were
compatible with previous studies. Hamzaoui et al. evaluated some
inflammatory mediators and vitamin D levels in active and passive
BD patients. Vitamin D levels were low in active BD patients
compared to inactive patients and healthy controls. Vitamin D
levels were low in active BD patients compared to inactive patients
and healthy controls [2].

In a study conducted in 2012, serum vitamin D levels were
determined in Behget's patients, and then the effect of vitamin
D supplementation on disease activity and endothelial functions
was investigated. Vitamin D levels were low in 61.1% of Behget's
patients and in 35.3% of the control group. Endothelial function
was evaluated by brachial artery flow-mediated dilation (FMD)
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and ultrasonic examination. It was observed that vitamin D
supplementation lasting three months had positive effect on
endothelial functions in Behget patients with vitamin D deficiency.

It has been stated that serum vitamin D level was low in active
Behget patients and vitamin D deficiency may have a role in
disease activation and inflammatory process [28]. Kandi et al.,
evaluated some vitamin levels among patients with active and
inactive BD. Serum Vitamin D levels were lower in patients
with BD than control group subjects but the difference wasn’t
statistically significant [9]. In a cross-sectional study conducted
by Khabbazi et al., serum Vitamin D levels were measured in 48
BD patients and 47 control subjects. The mean Vitamin D level in
patients with BD was found lower than the control subjects. In the
study, vitamin D deficiency was reported to be higher in the patient
group compared to the control group [29].

Conclusion

Our findings suggests that patients with BD are exposed to
oxidative stress reflected by increased TOS and ferritin levels. In
addition, we have noted a degraded antioxidant capacity reflected
by low TAS, folate and Vitamin D levels. Our findings may assist
the literature on BD pathogenesis. Oxidative stress parameters
may be useful in clinical and treatment monitoring of the disease.
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