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ABSTRACT

Background: Free radicals are common consequences of normal aerobic cellular metabolism. Oxidative stress
resulting from the increased production of free radicals and reactive oxygen species and/or a decrease in
antioxidant defense leads to damage of biological macromolecules and dysregulation of normal metabolism and
physiology. Oral lichen planus (OLP) is a chronic inflammatory oral mucosal disease of unknown cause. It has been
proven that the imbalances in free radical levels and reactive oxygen species with antioxidants may play a key role
in the onset and evolution of several inflammatory oral pathologies. The aim of this study was to assess the role of
oxidative stress in the pathogenesis of OLP through the study of serum and saliva malondialdehyde as a marker of
oxidative stress.

Methods: The study included (48) patients with OLP (21) with the reticular form and (27) with erosive form and (32)
healthy looking volunteers that were age-matched with the patients. Serum and saliva malondialdehyde was
measured by reacting with thiobarbituric acid under acidic conditions and heating to a pink color that measured
spectrophotometricaly at 532 nm.

Results: the mean of serum and saliva malondialdehyde in oral lichen planus patients group was significantly higher
than that of control group (p<0.01 and p<0.05 respectively) and there was no statistically significant differences in
serum and saliva malondialdehyde when compared between reticular and erosive forms (p>0.05). The study showed
that there was no statistically significant correlation between serum and saliva malondialdehyde levels in OLP
patients group (r= 0.053, p>0.05).

Conclusion: Increased serum and salivary malondialdehyde levels refer to the role of oxidative stress in the
pathogenesis of OLP.

Keywords: Oral lichen planus, malondialdehyde, oxidative stress, serum, saliva. (J Bagh Coll Dentistry 2014; 26(2): 99-
102).

INTRODUCTION producing oxidative stress. The resulting
Oral lichen planus (OLP) is a chronic increase_d oxidative dar_nage to biomolecules may
inflammatory disease of unknown etiology . play an important role in the pathology of several
However, the precise cause is unknown, activated human diseases and is amenable to the{gpeutlc
cytotoxic T-cells was located close to damaged intervention with appropriate antioxidants ™.
basal cells which may suggest that they are Increasing appreciation of the causative role of
responsible for the damage and supports the claim oxidative injury in many disease states places
that a cell-mediated immune response participates great importance on the reliable assessment of

actively in local pathogenetic mechanisms in OLP lipid peroxidation. Malondialdehyde (MDA) is
@ one of several low-molecular-weight end products

formed via the decomposition of certain Primary
and secondary lipid peroxidation products ©.
The purpose of this study is to evauate the

Basicaly there are two classes of ora lesions:
reticular and erosive ©. The majority of cases of
lichen planus present as white lesions. An erosive

form of this disease presents as chronic multiple
oral mucosal ulcers. Erosive lesions of lichen
planus occur in the severe form of the disease
when extensive degeneration of the basal layer of
epithelium causes a separation of the epithelium
from the underlying connective tissue .

In the healthy human body, there is an
approximate balance between production of
reactive species and antioxidant defences. Tissue
injury in human disease is accompanied by an
imbalance in the oxidant/ antioxidant status,
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oxidative stress and its role in the pathogenesis of
OLP through the study of serum and saliva MDA.

MATERIALSAND METHODS

The study included 48 patients with OLP
which divided into 21 patients with the reticular
form and 27 patients with erosive form and 32
healthy looking volunteers that were age- and sex-
matched with the patients.

All of the OLP patients were diagnosed
clinically, and the diagnoses were confirmed
through histopathologic examination according to
the modified WHO diagnostic criteria for OLP by
Van der Meij and Van der Waal .
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Blood and saliva were collected from each
subject then the supernatant serum and saliva was
aspirated and transferred immediately into
Eppendorf tubes and frozen a -20 °C for
subsequent analysis.

Malondialdehyde (MDA), lipid peroxidation
end products, react with thiobarbituric acid under
acidic conditions and heating to a pinkish color
E[gat measured spectrophotometricaly at 532 nm

RESULTS

The mean age of the patient group was 50.96
+10. 55 with femal e predilection 52.1%.

The present study showed that the mean level
of serum MDA in paients with OLP
(4.725+£1.634 pmol/l) was significantly higher
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(p<0.001) by using t-test than that of control
group (1.626+0.712 umol/l). (Table1) (Figure 1)

The mean level of saliva MDA in patients with
OLP (0.972£0.433 pmol/l) was significantly
higher (p<0.05) by using t-test than that of control
group (0.732+0.358 umol/l). (Table 2) (Figure 1).

Statistically, there was  no-significant
difference in serum and saliva MDA level
between erosive and reticular OLP patients
groups. (Table 3).

This study showed that there was no
statistically significant correlation (r =0.053,
p>0.05) between serum and saliva measurements
of MDA in patients with OLP. (Figure 2)

Table1: Mean of serum MDA in OLP patients and controls

Assessment of serum

Serum MDA (umol/l) Patients Controls
No. 48 32
M ean+SD 4725+1.634 | 1.626+0.712
Standard Error of Mean 0.236 0.126
Mode 2.88 1.88
Range 2.68-9.48 0.52-3.48
Per centile 05™ 2.88 0.60
25" 3.44 1.04
50" (M edian) 4.32 1.62
75" 6.10 1.98
95" 7.20 3.44
99" 9.48 3.48
P value 0.0001**

** Highly Significant using Students-t-test for difference between two independent means at 0.01 level

Table 2: Mean of saliva MDA in OLP patientsand controls

Saliva MDA (umol/l) Patients Controls
M ean+SD 0.972+0.433 | 0.732+0.358
Standard Error of Mean 0.074 0.070
M ode 0.88 0.56
Range 0.48-2.12 0.12-1.40
Per centile 05" 0.52 0.32
251 0.64 0.48
50" (M edian) 0.84 0.58
750 1.24 1.04
95" 2.00 1.40
99" 2.12 1.40
P value 0.026*

*Significant using Students-t-test for difference between two independent means at 0.05 levdl.

Table 3: Mean and significant level of serum and saliva MDA between reticular and erosive
forms of OL P patients group

MDA Type
(umol/l) Reticular Erosive | Pvalue
Serum 4.703+1.818 | 4.742+1.512 0.935
Saliva 0.994+0.426 | 0.956+0.448 | 0.804
Oral Diagnosis 100
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Figure 1: Mean of MDA conc. in serum and
saliva of OLP patientsand control groups

DISCUSSION

Chronic inflammation is a pathologica
condition characterized by continued active
inflammation response and tissue destruction.
Inflammatory process induces oxidative stress and
reduces cellular antioxidant capacity. Excessive
production of free radicals react with cell
membrane fatty acids and proteins impairing their
function permanently ©.

It has been proven that the imbalances in free
radical levels and reactive oxygen species with
antioxidants may play a key role in the onset and
evolution of several inflanmatory oral
pathologies 9.

At the cellular level, oxidant €elicits responses
ranging from enhanced survival to cell death 2.

Several lines of experimental evidence
recognize the mitochondria dysfunction as one of
the important mediators of apoptosis ‘2. The
mitochondria are sensitive to changes in the redox
state of the cell. Severa studies have shown that
the global shutdown of mitochondrial function
under conditions of the oxidative stress could
contribute to apoptosis 2.

Reactive oxygen species also appear to play an
important role in mediating Fas-dependent
apoptosis ™ sustained by the observation that
Fas-induced apoptosis were completely abolished
by antioxidants such as glutathione .

Anshumalee et a. ®; Sezer et a. *” and
Anshumalee and Shashikanth ™® reported that
ROS may be involved in the pathogenesis of the
LP.

The present study demonstrated that serum
MDA levels were significantly higher in OLP
than in controls. These findings are in accordance
with studies bOY Sezer et d. 7 Rai et a. “9, Aly
and Shahin ®?, Upadhyay et al. ® and Scrobota
et a. ® and supported the concept that free
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Figure 2: Correlation between serum and
saliva MDA in OLP patients group

B30 100

radical mediated lipid peroxidation may be
involved in the patho-physiologic mechanisms of
OLP.

From the other hand, the present study
revealed that sdivary MDA levels were
significantly higher in OLP than in controls,
which were consistent with previous studies b}/
Agha-Hosseini et a. ® and Ergun et al. @

Sdliva offers an aternative to serum as a
biologicad fluid that can be anayzed for
diagnostic purposes. Saliva contains locally
produced as well as serum-derived markers that
have been found to be useful in the diagnosis of a
variety of systemic disorders. Whole saliva can be
gathered in a non-invasive manner by individuals
with  modest training, including patients.
However, levels of certain markers in saliva are
not aways a true reflection of their levels in
serum. The transfer of serum constituents which
are not part of the normal salivary constituents
into saliva is related to the physicochemical
characterigtics of these molecules. Sdivary
composition can be determined by the method of
collection and the degree of stimulation of
sdlivary flow. Furthermore, salivary proteolytic
enzymes can affect the stability of certain
diagnostic markers. Some particles are aso
degraded during intracellular diffusion into saliva
@ These limitations opposed the diagnostic
potential of saliva and may explain what the
present study showed that there was no significant
correlation between serum and saliva MDA levels
in OLP patients group.
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