
Introduction

Leukoplakia is a clinical term indicating a white patch
or a plaque in the oral mucosa that can not be rubbed off
and cannot be characterized clinically as any other disease
(1).

It was shown that in addition to tobacco use, alcohol
abuse, physical and chemical causative agents, Candida
albicans infection might play a role in the etiology of
leukoplakia (2). 

At the time of identification of leukoplakia, biopsy
reveals dysplasia in 12 % to 25 % of the patients and
carcinoma in 3 % to 10 % (3). Studies indicate that
malignant transformation of leukoplakia occurs in a range

of 1 % to 17 %, averaging 4 to 5 % (2). Dysplasia alters
the shape, size and organization of the tissue and is
occasionally associated with neoplastic transformation
(2). On the other hand, some authors believe that
leukoplakia of the oral cavity and the vulva are
preneoplastic lesions and patients with preneoplastic
lesions are at increased risk of developing neoplasia at the
lesion tissue site (4,5).

Free radicals can be defined as molecules or molecular
fragments with an unpaired electron which imparts
certain characteristics to the free radicals such as
reactivity (6). Reactive free radicals are able to produce
chemical modifications and to damage proteins, lipids,
carbohydrates and nucleotids in the tissues (7). Its known
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Abstract: Since leukoplakia is a premalignant condition, it is evident that an effective means of control would contribute to reducing
the mortality and morbidity of oral cancer. The reactivity of free radicals and singlet oxygen is believed to be an important factor in
the pathogenesis of many degenerative diseases including carcinogenesis. Reactive free radicals may damage cells by induction of
lipid peroxidation of the polyunsaturated fatty acids.
Buege and Aust’s method was used for lipid peroxidation analysis.

One way of estimating free radical activity and lipid peroxidation is to determine the concentration of malondialdehyde (MDA) in the
body fluids. MDA concentration was determined in a group of 9 patients with oral leukoplakia and 11 healthy subjects as the control
group. Mean MDA levels were 3.835 ± 1.20 nM/ml in healthy subjects and 3.23 ± 1.33 nM/ml in patients.

The difference between the two groups was not statistically significant. However, we  found this result meaningful for our cases of
leukoplakias which were all simple leukoplakias without any sign of dysplasia.
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that free oxygen radicals are probably mediators for
tissue damage in neoplastic disease (8).

There are various major routes in which free radicals
can interact with neighboring components in cells to
disturb their integrity and functions. One of these routes
is lipid peroxidation. Reactive free radicals may damage
cells by the initation of lipid peroxidation of the
polyunsaturated fatty acids. This has direct effects on the
membrane structure and is associated with influences of
the products of peroxidation on membrane fluidity, cross-
linking, structure and function (6).

A way of estimating free radical activity and lipid
peroxidation is to determine the concentration of
malondialdehyde (MDA), which is the most widely used
test and is an easy initial screening test (9).

Saliva is a diagnostic fluid for many oral and systemic
diseases (10,11). In this study we aimed to determine
salivary MDA levels, which is an acceptable parameter and
the end product of lipid peroxidation of the patients with
oral leukoplakia, which is considered as a precancerous
lesion.

Materials and Methods

Subjects

9 patients ( 6 male, 3 female ) having problems with
eating and drinking, especially with hot and spicy foods,
applied to our clinic. In their oral examination leukoplakia
was identified at different anatomic sites of the oral
mucosa. All the patients were smokers of more than 6
years and had no systemic diseases except one with
hypertension (Table 1).

The leukoplakia lesions were observed at the lateral
borders of the tongue in 5, buccal mucosa adjacent to the
commissura in 3 and the ventral surface of the tongue in
1 of the patients. In Figures 1 and 2 of the same patient
with leukoplakias on both sides and in Figure 3 another
patient with leukoplakia can be seen. Our clinical
diagnosis was simple leukoplakia since the patches were
regular and smooth surfaced. These persistent white
patches were excised after all patients had given informed
consent for this study. Biopsies were evaluated
histopathologically and all were leukoplakias with
hyperkeratosis and acanthosis on the overlying epithelium
without dysplasia. The control group was composed of
11 healthy subjects with a mean age of 34.

Collection of Saliva Samples

Unstimulated whole saliva was collected over ice.
After centrifugation at 4 ºC for 10 min at 1200xg it was
frozen within an hour at - 20 ºC and stored frozen until
the analysis.

Measurement of Salivary MDA Concentration

Buege and Aust’s method was used for the lipid
peroxidation analysis with MDA. MDA reacts with
thiobarbituric acid and lipid peroxidation products, with a
red color formed at 535 nm (12).

Results

As seen in Table 2 mean MDA levels in healthy subjects
was 3.835 ± 1.20 nM/ml, while it was 3.23 ± 1.33
nM/ml in the patients. The difference between the two
groups was not statistically significant.

Discussion

Lipid peroxidation can result in membrane
disorganization by peroxidizing mainly the highly
unsaturated polyunsaturated fatty acids and thereby
changing the composition of the polyunsaturated fatty
acid and phosphlipid fractions. Such changes, and lipid
peroxidation itself, are associated wtih decreases in
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Table 1.  Distribution of patients with leukoplakia.

No Age Sex Location

1 37 F LBT*
2 47 M LBT
3 30 M VST**
4 54 M LBT
5 43 F C***
6 41 M C
7 38 M LBT
8 46 F LBT
9 42 M C

Note that all lesions were simple leukoplakias in clinical diagnosis and
their histopathology results showed papillomatosis,
hyperkeratinization, acanthosis on overlying epithelium but no sign of
dysplasia.

* LBT: Lateral borders of the tongue.
** VST: Ventral surface of the tongue.

*** C: Commissura.



membrane fluidity (6) and by crosslinking reactions
involving bifunctional aldehydes.

The uncontrolled peroxidation of biomembranes can
cause profound effects on membrane structure and
function, and may be sufficient to cause cell death (6).
Levels of lipid peroxidation are altered in tumour cells (8).
For example in a study on a baby hamster kidney cell line
and its polyoma-virus-transformed malignant
counterpart, the level of lipid peroxidation ( as measured

by HPLC-based determination of MDA ) was higher in
transformed cells and the alpha tocoferol content lower,
suggesting that the level of lipid peroxidation is increased
in the malignant state (13).

Malignant neoplasms can kill the host directly by
destruction of vital tissues (5,14). Cells have an atypical,
pleomorphic and disorganized, bizzare architecture.
There may be numerous mitotic figures and abnormal
polarity and configuration. It is known that in
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Figure 1. Male patient (age:41) leukoplakia on left commissura.

Figure 2. Male patient (age:41) leukoplakia on right commissura. Figure 3. Male patient (age:42) leukoplakia on left commissura.

Table 2. Salivary MDA levels of patients with leukoplakias and the control subjects.

Subjects N Mean Age Salivary MDA Levels (nM/ml) Statistical Evaluation

Patients with leukoplakia 9 42 3.835 ± 1.20* NS**

Control group 11 34 3.23 ± 1.33 NS

*  Student t test was used for statistical evaluation.
** NS: Not specific P < 0.5.



histopathologic sections of leukoplakia with dysplasia,
mitotic figures and abnormal polarity increase in
accordance with the severity of the disease (14).

In the biopsy results of our study we did not
determine dysplasia, so that the function and structure of
the cells were normal and peroxidation of the lipids in the
membranes was not affected significantly according to
MDA levels.
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