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Abstract
Background Behçet’s disease (BD) is a multi-systemic inflammatory disorder characterized by recurrent oral and genital ulceration. Free oxygen radicals may have a role
in the pathogenesis of BD and can relate to the existence of the disease.
Objectives This study had been designed to assess salivary and serum lipid per-oxidation as malondialdehyde (MDA) and status of antioxidant as total glutathione (GSH)
in patients with BD in comparison with healthy subjects to detect the possible involvement of oxidative stress in BD. Materials and methods This is a case–control study,
salivary and serum samples were taken from fifty BD patients with an age range 20 to
56 years with mean age 35.3 ± 7.6 years and fifty healthy control subjects with age
range 16 to 58 years and mean age 34.8± 9.1 years. All were analyzed for MDA and
GSH spectrophotometrically. Data was analyzed using descriptive statistics, t-test,
P (ANOVA) test, Chi-square (2X) test, Pearson correlation and Receiver Operating
Characteristic statistical analyses. Results The study showed that salivary and serum
MDA level was higher in BD patients than in healthy subjects (P<0.05 and P<0.001
respectively). The levels of saliva and serum total GSH were significantly lower in BD
patients than in healthy subjects. (P <0.001). Conclusion The results of this study
revealed that BD patients were subjected to oxidative stress damage and saliva could
be used as pain-free alternatively to serum in determining oxidative stress in Behçet’s
disease.
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Introduction
Behçet’s disease (BD) is a systemic inflammatory disorder clinically dominated by
recurrent oral and genital ulcerations, uveitis, and skin lesions. It is a vasculitis, affecting vessels of different sizes, types and localizations. The Behçet’s disease has
a chronic course, with undetectable remissions and exacerbations with the severity
and frequency that may diminish with time (Al-Otaibi et al, 2005). Behçet’s disease
is commonly observed among people living along the old Silk Road which extended
between the Mediterranean, the Middle East and the Far East and is noted frequently
between the30th and 45th degree latitudes in Asian and European populations (Keino
and Okada. 2007).
The mean age of onset occurs mainly between 18 to 40 years and after 55 years the
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onset of BD is rare and the diagnosis has to be made very cautiously (Saadoun and
Wechsler, 2012).
Although the etiology of BD is still unknown. The main factors are genetic background
and triggers of infectious agents with environmental factors as well as impairment of
antioxidant defense system (Karaman et al., 2009).
It is suggested that free oxygen radicals and reactive oxygen species may have a role
in the pathogenesis of BD that can lead to increase in the levels of malondialdehyde
(MDA), which is the end product of lipid peroxidation and serves as an indicator of
oxidative stress (Saglam et al., 2002; Isik et al., 2007; Taysi et al., 2008).
The objectives of this study were to assess the level of salivary and serum lipid peroxidation as MDA and status of antioxidant as glutathione (GSH) in Behçet›s disease
patients in comparison with healthy subjects (age and sex matched) to explore the
possible relation of oxidative stress in the existence of Behçet’s disease and to explore
the association between selected clinical features among Behçet’s syndrome with oxidative stress parameter.
Materials and methods
This study was carried out in Baghdad at the multidiscipline BD clinic in Baghdad
Teaching Hospital, Department of Dermatology and Venereology at Al-Yarmook Teaching Hospital and Poisoning Consultation Centre (P.C.C.) at the Specialized Surgeries
Hospital for laboratory work. An ethical approval was taken from the Scientific Ethical
Committee (Reference number 8 on March 29th, 2017).
Fifty patients (32 males and 18 females) with BD with an age range of 20 to 56 years
with a mean age (± SD) 35.3 ± 7.6 years and fifty healthy subjects (30 males and 20
females) with an age range of 16 to 58 years and mean age of 34.8± 9.1years involved in this study.
The international diagnostic criteria for BD were used for diagnosis of patients. (International Study Group for BD, 1990). These criteria include the mandatory presence of
recurrent oral ulceration, plus at least two of the followings: recurrent genital ulceration, eye inflammation, skin lesions (pseudofolliculitis and erythema nodosum), and
positive pathergy test (local inflammatory reaction to scratches or intradermal saline
injection). The patients did not have any other systemic diseases.
Examination of the oral ulcer was made regarding the size (if more than one, the
mean of the largest diameter of ulcer size in millimeter (mm) was taken. Number
(single or more) and types (minor, major or both).
Fasting blood samples and unstimulated salivary samples were obtained from patients
with BD and from healthy subjects, then processed by centrifugation at 3000 rpm for
10 minutes and frozen at (-20o C) for subsequent analysis.
Statistical analyses
The statistical analyses were performed by IBMSPSS version 23. For independent
samples T-test was used in the mean and standard deviation (SD) in two groups.
ANOVA test was used to test the statistical significance of differences in mean between more than two groups. Chi-square (X2) test of homogeneity was used for tables with frequencies. Pearson’s coefficient was used for linear correlation analysis
between two quantitative normally distributed variables. The results were considered
statistically significant when P value ≤ 0.05 level of significance. ROC analysis was
used to calculate the validity parameter of a quantitative test at successive cut-off
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values to predict Behçet’s disease differentiating it from healthy subjects.
Biochemical analysis
Malondialdehyde (MDA) assay: The MDA level was measured according to the method
of Shah and Walker, (1989) which is based on the reaction of MDA (the last product
of fatty acid peroxidation) with thiobarbituric acid (TBA), under heat and acidic condition to give a pink chromogen, which was measured by the spectrophotometer at 532
(nm). The results were expressed in µmol/L.
Glutathione (GSH) assay: GSH level (µmol/L) was measured according to the method
of Burtis & Ashwood, (1999). The concentration of GSH is directly proportional to the
absorbance of the reduced chromogen that is measured at 405 (nm) by the spectrophotometer.
Results
The mean ± SD age of BD patients and healthy subjects were (35.3 ± 7.6) and
(34.8± 9.1) years respectively (P >0.05). This study was conducted on fifty BD patients (32 males and 18 females) and fifty healthy subjects (30 males and 20 females) (P>0.05). There was no statistically significant difference in age and gender
between patients and healthy subjects.
Table (1) showed that salivary and serum MDA was significantly elevated in patients
than in healthy subjects. The P value is P <0.05 and P <0.001), respectively. Salivary
and serum GSH was significantly diminished in patients compared with healthy subjects (P <0.001).
There were no statistically significant correlations between the number and type of
oral ulcer(s) in BD patients with salivary and serum MDA and GSH level as shown in
tables 2 and 3.
Figure (1) shows that salivary MDA considered highly sensitive and less specific in the
detection of the existence of Behçet’s disease differentiating it from healthy subjects
(ROC area did not differ significantly from the 0.5 area) while serum MDA was highly
specific and less sensitive in this context. (ROC area >0.9), (P <0.001).
Salivary and serum GSH were very strong (highly specific and less sensitive) tests as
shown in Figure 2, (ROC area >0.8), (P <0.001) to predict the existence of Behçet’s
disease and differentiating it from healthy subjects
There was a strong negative linear correlation between salivary GSH and MDA (r=
(-0.603), P <0.001) as shown in Table 4 and Figure 3 and there was no correlation
between oxidant/antioxidant markers with oral ulcer size in mm and age of patients.
Table (1): Mean ± SD Salivary and Serum oxidant/antioxidant in Behçet’s disease
patients compared with healthy subjects.
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Table (2): Mean ± SD Salivary and Serum oxidant/antioxidant levels according to the
number of oral ulcer(s) among Behçet’s disease patients.

Table (3): The Mean ± SD of Salivary and Serum oxidant/antioxidant by the type of
oral ulcer among Behçet’s disease.

Figure 1: Receiver operating characteristic (ROC) curve
showing the trade-off value
between sensitivity and specificity for the salivary and serum MDA to predict a positive
diagnosis of Behçet’s disease,
differentiating it from healthy
subjects.
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Figure 2: ROC curve showing
the trade-off between sensitivity and specificity for the serum
and salivary GSH when used
as test to predict a positive
diagnosis of Behçet’s disease,
differentiating it from healthy
subjects.

Table (4): Linear correlation between Behçet’s disease patients between clinical and
laboratory parameters.

Figure 3: Scatter graph
showing a strong negative (inverse) linear correlation between salivary
GSH and MDA (r=0.603, P <0.001) among
BD patients.
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Discussion
BD is a chronic inflammatory multi-systemic syndrome with uncertain etiology and
pathogenesis and there were many studies in the literature that detect markers of
oxidant/antioxidant level in blood. In this study the use of saliva as a diagnostic, substitutive tool for oxidant/ antioxidant markers and correlation with serum level was
made, since saliva can be used in many studies in diagnosis and implications of oral
and systemic disorders.
Saliva has become a widespread diagnostic fluid for medical research and clinics in
the last years. Since it’s available, easy to collect and repeated non-invasively. However, sensitivity as well as specificity of saliva as a diagnostic aid has to be validated
before the routine clinical use (Lee and Wong, 2009).
MDA is the most prominent product of lipid peroxidation that can be used as a mark
for the evaluation of oxidative stress (Marnett, 1999). Oxidative stress can also be
estimated by measuring the antioxidant capacity in most types of biological fluid
(Suresh et al., 2009).
Elevated MDA levels reflect increased oxidative stress, which is one of the suspected
factors in the existence of BD (Onur et al., 2011).
In the current study there is a statistically significant elevation in serum MDA level in
BD patients compared to healthy subjects. (P <0.001). Serum MDA levels may reflect
the disease activity and this is consistent with previous studies of Kose et al., 2002,
Aydin et al., 2004, Buldanlioglu et al., 2005, Nassar et al., 2006, Taysi et al., 2007,
Bilen et al., 2016. These results revealed that the lipid oxidation represented by high
level of MDA could be responsible for oxidative damage (particularly the endothelial
tissue damage) presenting in BD patients. Saliva being non-invasive, easy to collect
and bearable to the patient with convenient approach can be used to assess MDA
levels. Regarding salivary MDA level, there is a statistically significant elevation in BD
patients than in healthy subjects (P. <0.05). On the other hand, the specificity and
sensitivity of salivary and serum MDA in the detection of BD by ROC curve, Figure 1
showed that the serum MDA was an accurate test (highly specific and less sensitive)
in the detection of the existence of Behçet’s disease. (ROC area > 0.9), (P <0.001);
while salivary MDA was considered highly sensitive and less specific (ROC area did not
differ significantly from the 0.5 areas). This might be because salivary markers of oxidative stress seem to be locally produced, example, in chronic periodontitis, the local
production of types of reactive oxygen by oral microorganisms or activated neutrophils appears to be of interest. In systemic diseases subjected to oxidative stress, the
transmission of molecules from plasma to saliva by active transport or intracellular
transfusion within salivary glands could be the main source of salivary oxidative stress
(Tóthová et al., 2015). Saliva contains local and serum-derived markers that have
been shown to be of benefit in the screening of a wide range of systemic disorders;
however, the levels of specific markers in saliva are not always a correct reflection of
their levels in serum. The transmission of serum ingredients which are not part of the
normal salivary composition into saliva is related to the chemical and physical properties of these molecules. A salivary composition determination could be affected by the
salivary flow rate and its method of collection. Furthermore, certain salivary enzymes
could influence the constancy of definite diagnostic markers. Some particles were also
decomposed during intracellular transport into saliva (Kaufman and Lamster, 2002).
Numerous antioxidant molecules present in blood that suppress the deleterious effects of free oxygen radicals (Young and Woodside, 2001). There are studies with a
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variety of results on enzymatic and non-enzymatic system and trace elements that
are a part of antioxidant defense system in Behçet’s disease. The total antioxidant
defense capacity in BD patients has been significantly diminished than healthy subjects in numerous studies of Orem et al., 2002, Najim et al., 2007, Harzallah et al.,
2008, Korkmaz et al., 2011, Gul et al., 2014. The current study showed that the levels of salivary and serum total glutathione were significantly lower in BD patients than
in healthy controls. (P <0.001), this confirms the presence of oxidative stress state in
BD. Regarding (ROC) curve method, Salivary and serum GSH were very strong (highly specific and less sensitive) tests as shown in figure 2, (ROC area >0.8), (P <0.001)
to predict the existence of Behçet›s disease and differentiating it from healthy subjects. In contradiction to the present study of Sandikcis et al., (2003) and Bekpinar et
al., (2005), reported no significant difference in the total antioxidant capacity among
BD patients and healthy subjects. The probable explanation for this difference in the
capacity of the antioxidant system in BD is that the activity of the disease has a noticeable role in the efficiency of antioxidant system; there is a various activity index
for Behçet›s disease.
In consistence with the above findings, Pearson correlation coefficient was applied in
this study between parameters revealed a strong negative (inverse) linear correlation between salivary GSH and MDA (r= (-0.603), P <0.001), as shown in Table 4 and
Figure 3 and this could support the oxidative stress hypothesis in BD.
There was no correlation between the studied salivary and serum oxidant/antioxidant
markers and the mean of the largest diameter of oral ulcer size in mm. This may be
because of the imbalance between oxidant/antioxidant levels is related to systemic
involvement of BD regardless the size of the oral ulcer. The study conducted by Najim
et al., (2007) found that serum MDA levels were found to be positively correlated with
the oral ulcer size and there is an inverse correlation between serum total glutathione
and oral ulcer size.
Conclusion
BD patients are subjected to oxidative stress damage reflected by an elevation in
saliva and serum MDA level and diminution in antioxidant levels (GSH). Saliva could
be used as a simple, noninvasive laboratory tool. The study reveals that there is no
correlation between oxidant/antioxidant markers and clinical characteristics of the oral
ulcer in BD. Supplementation of the antioxidant in addition to medical therapy may be
helpful in the management of BD patients.
References
Al-Otaibi L.M., Porter S.R. and Poate T.W.J. (2005). Behçet›s Disease: A Review, J
Dent Res 84 (3): 209-222.
Aydin E, Sogut S, Ozyurt H, Ozugurlu F and Akyol A. (2004). Comparison of serum
nitric oxide, malondialdehyde levels, and antioxidant enzyme activities in Behçet’s disease with and without ocular disease. Ophthalmic Res.; 36:177–18.
Bekpinar S, Kilic N, Unlucerci Y, Akdag-Kose A, Azizlerli G, Ozbek-Kir Z. (2005). Evaluation of nitrosative and oxidative stress in Behçet disease. J Eur Acad Dermatol Venereol.; 19(2):167-171.

156

Volume 4, Issue 2 2017

Dr. Noor H. Mohammad

Bilen H., Altinkaynak K., Sebin E., Aksoy H, Akcay F. (2016). SerumYKL-40 and MDA
levels in Behçet›s disease. J Pak Med Assoc.; Vol. 66, No. 10:1299-1302.
Buldanlioglu S, Turkmen S, Ayabakan HB, Yenice N, Vardar M, Dogan S, Mercan E.
(2005). Nitric oxide, lipid peroxidation and antioxidant defence system in patients
with active or inactive Behçet’s disease. Br J Dermatol.; 153(3):526-30.
Burtis C.A., Ashwood E.R. (1999). Tietz textbook of clinical chemistry, 3rd edition,
W.B. Sauders Comp.pp. : 790.
Gul I. G., Cumurcu B. E., Cumurcu T. MD, Eryilmaz.G. (2014). The Evaluation of Oxidative Stress and Depresion Levels in Patients with Inactive Behçet’s Disease Advances in Life Sciences, 4(4): 207-212.
Harzallah O, Kerkeni A, Baati T, Mahjoub S. (2008). Oxidative stress: Correlation with
Behçet’s disease duration, activity and severity. European Journal of Internal Medicine; 19:541–7.
International Study Group for Behçet’s Disease (1990): Criteria for diagnosis of
Behçet›s disease. Lancet 335:1078-1080.
Isik A, Koca SS, Ustundag B, Selek S., (2007). Decreased total antioxidant response
and increased oxidative stress in Behçet’s disease. Tohoku J Exp Med, 212,133-141.
Karaman A, Kadi M, Kara F. (2009). Sister chromatid exchange and micronucleus
studies in patients with Behçet’s disease. J Cutan Pathol.; 36: 831.
Kaufman E, Lamster IB. (2002). The Diagnostic Applications of Saliva-A Review. Critical Reviews in Oral Biology and Medicine; 13(2):197-212.
Keino H. and Okada A. (2007). “Behçet’s disease: global epidemiology of an Old Silk
Road disease,” British Journal of Ophthalmology, vol. 91, pp. 1573–1574.
Korkmaz S, Erturan İ, Nazıroğlu M, Uğuz AC, Çiğ B, Övey İS. (2011). Colchicine
modulates oxidative stress in serum and leucocytes of patients with Behçet’s disease
through regulation of Ca2+ release and antioxidant system. The Journal of Membrane
Biology; 244:113–20.
Kose K, Yazýci C, Cambay N, Ascioglu O, Dogan P. (2002). Lipid peroxidation and
erythrocyte antioxidant enzymes in patients with Behçet’s disease. Tohoku J Exp
Med.; 197:9–16.
Lee, Y.H., and Wong, D.T. (2009). Saliva: an emerging biofluid for early detection of
diseases. Am.J.Dent. 22,241–248.
Marnett LJ. (1999). Chemistry and biology of DNA damage by malondialdehyde. IARC
Sci Publ; 150:17-7.
Najim RA, Sharquie KE, Abu-Raghif AR.(2007). Oxidative stress in patients with

157

Volume 4, Issue 2 2017

Dr. Noor H. Mohammad

Behçet’s disease: A correlation with severity and clinical parameters. J Dermatol; 34
(5):308-14.
Nassar AA, Hamdi AM, Mohammed EN, Abd El Hameed Y, El Tarhony SA.( 2006). Evaluation of Lipid Peroxidation and Antioxidant Status in Patients with Behçet’s Disease.
Egyptian Dermatology Online J.; 2 (2):9.
Onur E, Kabaroglu C, Inanir I, Var A, Guvenc Y, Gunay O, et al. (2011). Oxidative
stress impairs endothelial nitric oxide levels in Behçet’s disease. Cutan Ocul Toxicol;
20-217:30.
Orem A, Yandi YE, Vanizor B, Cimsit G, Uydu HA, Malkoc M. (2002). The evaluation of
autoantibodies against oxidatively modified low-density lipoprotein (LDL), susceptibility of LDL to oxidation, serum lipids and lipid hydroperoxide levels, total antioxidant
status, antioxidant enzyme activities, and endothelial dysfunction in patients with
Behçet›s disease. Clin Biochem.; 35(3):217-24.
Saadoun D.and Wechsler B. (2012). “Behçet’s disease,” Orphanet Journal of Rare Diseases, vol. 7, no. 1, article 20.
Saglam K, Serce AF, Yilmaz MI, Bulucu F, Aydın A, Akay C, et al.,( 2002). Trace elements and antioxidant enzymes in Behçet’s disease. Rheumatol Int, 22, 93-96.
Sandikcis R., TurkMen S., Guvenen G., Ayabakan H., Gulcan P., Koldas M., Ozbek kir Z.
and Yenice N..(2003). Lipid Peroxidation and Antioxidant Defence System in Patients
with Active or Inactive Behçet’s Disease Acta Derm Venereol; 83: 342–346.
Shah S.V. And Walker P.D. (1989). Evidence suggesting a role for hydroxyl radical
in glycerol induced acute renal failure, Am.J. Physiol. 255 (Renal, fluid, electrolyte)
physiol.24, No.3: p (438-443).
Suresh DR, Vamseedhar Annam, Pratibha K, Maruti Prasad BV. (2009). Total antioxidant capacity – a novel early bio-chemical marker of oxidative stress in HIV infected
individuals. J Biomed Sci; 16:61-5.
Taysi S, Demircan B, Akdeniz N, Atasoy M, Sari A.( 2007). Oxidant/ antioxidant status
in men with Behçet’s disease. Clin Rheumatol.; 26(3):418–422.
Taysi S, Sari RA, Dursun H, Yilmaz A, Keles M, Cayır K et al., (2008). Evaluation of
nitric oxide synthase activity, nitric oxide, and homocysteine levels in patients with
active Behçet’s disease. Clin Rheumatol, 27, 1529-1534.
Tóthová L., Kamodyová N., Cervenka T. and Celec P. (2015). Salivary markers of oxidative stress in oral diseases; Frontiers in Cellular and Infection Microbiology Volume5
Article73.
Young IS and Woodside JV. (2001). Antioxidants in health and disease. J Clin Pathol.;
54(3):176-86.

