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Abstract 
Purpose:Behcet's disease IS a chrome mflammatory disorder of unknown aet1ology. It has 
been postulated that an imbalance of the ox1dant and ant•ox1dant systems related to the 
d1sease are Important m 1ts pathogenesiS. We a•med, for the f1rst t1me, to evaluate the xanthme 
ox1dase, paraoxonasel act1V1t1es and th1ol levels altogether m pat1ents With Behcet's d1sease 
m the act1ve stage of the d1sease. 
Material and Methods:Serum xanthine ox1dase, paraoxonasel actlv•t•es and th•ollevels were 
measured spectrophotometncally 1n 14 patients with Behcet's d1sease and in 15 healthy subjects 
who constituted the control group. 
Results:The serum xanthme ox1dase activ•ty was stat1st•cally s•gn1ficant and higher m the 
pat1ent group than controls. paraoxonasel act1v1ty and th1ol levels were found to be lower m 
the Behcet's d•sease group than the control group. 
Conclusion:Increase m react1ve oxygen spec1es 1n the act1ve stage of the disease in Behcet's 
d•sease may results m a pro·ox1dat1on env~ronment wh1ch m turn results m Increased xanthme 
ox•dase act1v1ty and decrease in paraoxonasel act•v•ty and th iol levels. 

Key Words: Behcet Syndrome; PON 1 protein; Sulfhydryl Compounds; Xanthine oxidase. 

Ozet 
Amac;: Beh~et hastalig1, etyolojiSI bll inmeyen kromk enflamatuar b1r hastalikt<r. Hastaligm 
patogenezmde, oks1dan ve antioks1dan Slstemler arasmdaki dengesizhgm onemli b1r faktor 
oldugu varsaytlmaktad~r. Behc;etli hastalarda ilk defa, ksant1n oks1daz, paraoksonazl akttv1telenm 
ve t1yol sev1yelenm birhkte degerlendmmey• amac;lad1k . 
Gerec; ve Yontemler:Hastalig<nm aktif donem1nde bulunan 14 Beh~et hastasmda ve 15 
saglikl1 ki~1den olu~an kontrol grubunda, serum ksant1n oks•daz, paraoksonazl aktiVItelen 
ve t1yol sev1yeleri spektrofotometrik yontemlerle olc;uldu. 
Bulgular:Serum ksantin oks1daz akt•v•tes• hasta grubunda, kontrol grubuna gore istatistiksei 
olarak anlamll yuksek bulundu. Bununla b~rlikte, paraoksonaz1 akt 1vites1 hasta grubunda, 
kontrol grubuna gore daha dti~uk bulundu. Ek olarak tlyol sev1yeleri hasta grubunda, kontrol 
grubuna gore daha du~uk bulundu. Aynca, serum t1yol duzeyleri, ksantm oks1daz akt1v1tes• 
1le negatlf, paraoksonaz1aktivitesl 1ie pozit1f korele bulundu. 
Sonuc;:Behc;et hastalig<nm akt1f donemmde reakt1f okSI]en turlenndekt art1~, ksantm oks1daz 
aktivites•nde artma, paraoksonazl akttv1tes• ve t1yol duzeylerinde azalma 1le sonuc;lanan 
prooks1dan ~artlann olu~masma neden olab•lir. Bu sonuc;lara dayanarak, ksantm oks1daz 
akt1v1tesin• inhlbe eden ve paraoksonazl akt1v1tesim yukselten antioks1dan ajanlarla yapilacak 
ef fekt1f b1r ant1oks1dan terapi, Beh~et hastalannda tedavi se~eneg1 olabilir. 

Anahtar Kellmeler: Behc;et hastahgt; Ksantin oksidaz, PONt Protein ;Siilfidril bile~ikler. 
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Introduction 

Beh9et's disease (BD) was first described by Hulusi 
Beh~et, a Turkish dermatologist, in 1937 as a triad of 
relapsing iridocyclitis w:ith oral and genital ulcers (1). It 
is now recognized as a polysymptomatic systemic 
vasculitis which may present with skin lesions, arthritis, 
central nervous system manifestations and vascular 
involvement in addition to the original triad. Ocular 
manifestation has been an indicator of severe prognosis 
and 15-25% of affected patients undergo blindness (2, 3). 

The etiology and pathogenesis of BD have not been 
clarifed. There is increas ing evidence indicates that 
oxidative stress is increased in BD, owing to 
overproduction of reactive oxygen species (ROS) and 
decreased efficiency of antioxidant defences ( 4, 5). 

It has been suggested that source of increased ROS is 
activated neutrophils which lead to tissue injury in BD 
(6). Another source ofROS, There is growin~t evidence 
. 0 

IS that, superoxide radicals generated by xanthine oxidase 
(XO), which are primarily responsible for the cellular 
deterioration associated with several conditions (7, 8). 
XO catalyzes the conversion reactions of hypoxanthine 
to xanthine to uric acid, the last reactions in the purine 
metabolism, with by product of toxic superoxide radical. 
In this regard, it is a key enzyme between purine and free 
radical metabolism and hence the increased XO activity 
may cause further tissue damage because of its free radical­
generating effect (9). Xanthine dehydrogenase/oxidase is 
present as two isoforms in vivo. In most tissues the NAD+­
dependent dehydogenase predominates but when oxidation 
of its thiol groups, or when it undergoes limited proteolysis 
it is converted to its oxidase form. Uric asid productio~ 
is coupled with the formation of reactive oxygen species 
when the enzyme is in its oxidase form (1 0, II). 

Blood paraoxonase (PON 1) is a calcium-dependent 
esterase that is known to catalyze hydro lys is of 
organophosphates, and is widely distributed among tissues 
such as liver, kidney, intestine, and also plasma (12, 13). 
PON 1, which is exclusive ly bound to high-density 
Lipoprotein (HDL), is recognized as an antioxidant enzyme, 
because it hydrolyses lipid peroxides in oxidized 
lipoproteins (14). 

It is reported that the protection against lipid peroxidation 
is accomplished by PON J; during this procedure, free 
sulfhydryl groups ofPON l interacts with specific oxidized 
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lipids and in doing so, PONI is consequently inactivated 
(15). 

Thiol groups are important members of the antioxidant 
team as they have been shown to destroy ROS and other 
free radicals by enzymatic as well as non-enzymatic 
mechanisms ( 16). 

This is the first study, which has been performed to 
evaluate the oxidative stress hypothesis by measuring the 
XO activity, PON I activity and thiol levels altogether in 
patients with BD. 

Materials and Methods 
Patients. In this study, we measured serum XO activity, 
PON 1 activity and thiol levels in 14 patients with BD 
who were followed up by Uvea-Behcet clinic of the 
Ophthalmology Department of Erciyes University Medical 
Faculty, Kayseri , Turkey and who were hospitalized in 
the eye clinic because of uveitis in the active stage of the 
disease. Results are compared with age and sex matched 
15 healthy controls. Diagnosis ofBD was made according 
to the criteria set by the International Study Group for 
Behcet's Disease which necessitates the presence of oral 
ulceration plus any two of genital ul ceration, typical 
defined eye lesions, typical defined skin lesions, or a 
positive pathergy test (17). Tn all patients during the active 
stage, oral , genital and eye lesions were present and in 
the majority, skin lesions were also present. Systemic 
evaluation of the patients and the controls was made by 
an internal medicine specialist. 

Chemicals. All chemicals used in this study were from 
Sigma Chemical Co. (St. Louis, MO, USA) and were of 
analytical grade or the highest grade available . 

S~mples. Informed consent was obtained from patients 
pnor to the study. The study protocol and the procedures 
were approved by Erciyes University Ethical committee 
and were in accordance with the Helsinki Declaration of 
1975. 

All blood samples were collected in the morning after an 
overnight fast, and serum samples stored at- 70 C until 
assay for XO, PON J act ivit ies a nd thiol levels. 

Determination of Xanthine oxidase activity. Serum XO 
activity was measured by the method of Prajda and Weber, 
where the acti vity is measured by determination of uric 
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acid from xanthine. Plasma (50 L) was incubated for 30 
min at 37 OC in 3 mL of phosphate buffer (pH 7.5, 50 
mM) containing xanthine (4mM) (18). The reaction was 
stopped by addition of 0.1 mL 100% (w/v) TCA, the 
mixture was then centrifuged at 4000 g for 20 min. Urate 
was determined in the supernatant by measuring 
absorbance at 292 nm against a blank and expressed as 
units per milliliter (U/mL) in serum. 

Determination ofPONl activity. Serum PONt activity 
was measured according to a method described elsewhere 
(19). We measured the rate of hydrolysis of paraoxon by 
monitoring the increase of absorbance at 405 nm and at 
25't. The basal assay mixture included 1.0 mM paraoxon 
and 1.0 mM CaCh in 0.05 M glycine buffer pH 1 0.5. One 
unit (IU) of paraoxonase activity is defined as 1 mol of 
p-nitrophenol formed per min, and activity was expressed 
as UIL of serum. 

Determination of thiol levels. A spectrophotometric 
assay based on 2,2-dithiobisnitrobenzoic acide (DTNB 
or Elman's reagent) is used for thiol assay (20). An aliquot 
of serum is mixed with Tris-EDTA buffer, than DTNB is 
added. After 15 minute incubation at room temperature, 
the absorbance is measured at 405 nm. A reagent blank 
without sample and a sample blank with methanol instead 
of DTNB were prepared in a similar manner. GSH (50-
1 00 mol/L) solution is used as calibrator. Thiol levels 
were expressed as imoVL. 

Statistical analysis. Statistical evaluation was carried out 
with the SPSS 11 .0 (Statistical Packages for Social 
Sciences; SPSS Inc, Chicago, Illinois, USA). Data obtained 
from the study groups were compared by the non­
parametric Mann Whitney U test; correlation analyses 
between variables were made by Spearman' test; p value 
less than 0.05 was considered as statistically significant. 
All the results were expressed as "mean with their standard 
deviation" (mean ± SO). 

Results 
There was no statistically significant difference of age 
and sex distribution between patients with BD (6 men, 8 
women mean age ± SD: 37.0±9.8 years) and control (5 
men, 8 women mean age±SD: 35.1±9.7 years) groups 
(p0.05). 

The serum XO activity was higher in the patient group 
(1.6± 0.2 U/mL) than controls ( l.l±0.4 U/mL; p<0.003). 
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PON 1 activity was found to be lower in the BD group 
(159.7±52.3 U/L) than the control group (248.1 ±95.0 
U/L; p<0.008). Thiollevels was found to be lower in the 
BD group (238.3±78.9 J..tmoVL) than the control group 
(292.0±44.5 J..tmoVL; p<0.038). 

Serum thiollevels were found to be negatively coiTelated 
with XO activity (r=-0.384, p=0.048), positively correlated 
with PON 1 activity (r=0.404, p=0.037). The results are 
presented in table 1 and II. 

Discussion 
The etiology and pathogenesis of Beh<;:et's disease are 
unknown. ROS generation has been proposed as factors 
in the etiology and pathophysiology of BD (21 ). It has 
been reported that the vascular and endothelial tissue 
damage in BD may reflect enhanced production ofROS 
(22). 

We found increased XO activity in patients with Behcet's 
disease. The increased XO activity is an indicator of free 
radical production in BD. There is a similar study indicating 
that the increasing level of XO activity in also BD (23) 

In sera or plasma of healthy people, XO activity is normally 
absent or only present at very low levels (24) but there 
is growing evidence that superoxide radicals generated 
by XO are primarily responsible for the cellular 
deterioration associated with several conditions. It increases 
markedly in various liver disorders (25), bladder cancers 
(7) and preeclampsia (8). We clearly suggested that the 
oxidative stress might be due to increased XO activity in 
BD. XO exists in oxidase and dehydogenase isoforms. 
In most tissues the NAD-dependent dehydogenase 
predominantes, but when oxidation of its thiol groups 
occur, or when it undergoes limited proteolysis (I 0, II). 
The enzyme exists primarily as the xanthine dehydogenase 
form and can be converted to XO by a variety of conditions 
including proteolysis, homogenization, sulthdryl oxidation, 
storage at - 20°C and anaaerobiosis (26). 

It has been previously reported that adenosine deaminase 
activity was increased in BD providing some evidences 
for a potential role ofT lymphocyte activation (23). In 
BD, increased T cell activation leads to an excess of 
purines with increased availability of substrate to NAD­
dependent dehydogenase/XO. It has been also proposed 
that process of increased substrat formation could be an 
important factor in trigering XO-mediating free radical 
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Table I. XO, PON1 activities and thiol levels in Behcet's Disease (BD). 

Parameters BD Control p 

XO Activity (U/mL) 1.6±0.2 1.1±0.4 *0.003 

PON1 Activity (UIL) 159.7±52.3 248.1±95.0 *0.008 

Thiol (/-!mol/L) 238.3±78.9 292.0±44.5 *0.038 

*The serum Xanthine Oxidase (XO) activity was higher in the patient group than controls. Blood Paraoxonase (PON I) 
activity was found to be lower in the BD group than the control group. Thiollevels was found to be lower in the BD 
group than the control group. 

generation (1 0). In our opinion, the possible reason of 
increased XO activity in BD may be depend on T cell 
hyperfunction. 

In the ischcmia/reperfusion studies, it was demonstrated 
that ischemia results in the accumulation of purines 
(hypoxanthine and xanthine) from catabolism of ATP, 
and from xanthine dehydrogenase to XO conversion (I 0, 
11). This conversion from xanthine dehydogenase to XO 
has not been yet investigated in BD. In our study, increased 
XO activity in BD may be due to increased T cell activation 
and increased degradation of ATP. 

It has been suggested that activated leukocytes produce 
cytokines that irreversibly convert endothelial xanthine 
dehydogenase to xanthine oxidase causing endothelial 
release ofROS (8). Above mentioned mechanism could 
be accounted as another possible mechanism. 
Plasma XO is localized on endothelial cell surface 
membranes (27) and because the endothelium has a very 
important role in regulating vascular tone, excessive 
production of reactive oxygen species in the endothelium 
may lead to endothelial dysfunction (28). Endothelial 
dysfunctions, which give rise to reactive oxygen species 
arising from increased XO activity. The most common 
factors affecting the ini tiation and development of 
atherosclerosis are endothelial cell damage and oxidized 
lipoproteins, espccialJy low density lipoprotein (22). 
Endothelial damage and increased XO activity in BD 
may results in a pro-oxidation environment in the 
subendothelial region. Thus, the process which may be 
a cause of atherosclerosis may be initiated by the oxidation 
ofLDL. PONl is known to be an important enzyme in 
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Table II. Correlation with parameters in BD. 

Parameters r p 

*Thiol-PONl 0.404 0.037 

*Thiol-XO -0.384 0.048 

*Serum thiol levels were found to be negatively correlated 
with XO activity, positively correlated with PONI activity. 

this process. There are evidence that decreasing PON 1 
activity is also play a role in the atherosclerosis (14, 15) 
PON I is known for, probably via production of super 
oxide anions produced by XO, inactivated by ROS (29). 
Consumption of PON I for prevention of oxidation usually 
leads to variation in serum PON I activity. In addition, 
we have previously shown that PONJ activity was 
decreased in some diseases due to ROS pathogenesis 
under oxidative stress and inflammation condition (30-
33). 
It is reported that the protection against lipid peroxidation 
is accomplished by PON 1; during this procedure, free 
sulfhydryl groups ofPON l interacts with specific oxidized 
lipids and in doing so, PON 1 is consequently inactivated 
(29). 

Erciyes Tip Derg isi (Erciyes Medica l Journal) 2007;29(5) :36 3-368 



Therefore, it can be speculated that superoxide anions 
could be one of the other responsible factors for decreased 
PONl activation, via changing the protein structure. 
Another possible mechanism related to the decreased 
PONl activity may result from a suppression of PON 1 
synthesis accordingly due to genetic defect. 
At the present study, thiollevels were found to be lower. 
There are similar studies in accordance with our present 

study (34). 1t has been also known that thiol groups are 
main antioxidants agents (16). This could be appropiated 
as an indicator of oxidative stress. 

There was a negative correlation found between thiol 
levels and XO activity and in addition a clear positive 
correlation was observed between thiol levels and PON I 
activity. Thiol is known as an important antioxidant 
enzyme, therefore the decrease in its level may cause also 
increase in XO level which is known to be as an oxidant 
agent, incontrast to that it causes a decrease in PON 
activity which is known to be antioxidant enzyme. The 
common features for these two enzymes is that they both 
become inactivated by oxidation of thiol groups. These 
findings support our hypothesis. 

This study is the first one that thiol , XO and PON I 
activities assessed all in one and the possible existancy 
of correlations among them has also been shown altogether 
in BD. Since total thiol is also an antioxidant agent, 
effective antioxidant therapy to inhibit XO activity is 
necessary and agents to increase PON 1 activity may be 
a therapeutic option in BD. In conclusion, increase in 
ROSin the active stage of the disease in BD may results 
in a pro-oxidation environment which in tum results in 
increased XO activity and decrease in PON I activity and 
thiol levels. 
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