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Abstract- Unstimulated whole salivary p53 was evaluated in non-involved subjects, in patients suffering

from oral lichen planus (OLP) and squamous cell carcinoma (SCC). A total of 34 patients with OLP, 24

patients suffering from oral SCC and 41 non-involved participants were enrolled. The unstimulated whole
saliva p53 level was assayed by ELISA. Data was analyzed by ANOVA followed by the Tukey post hoc test.
Saliva p53 concentration in patients with SCC (5.36+1.08) was significantly higher than in healthy
participants (0.41+0.04) and in patients suffering from OLP (0.94+0.31). This study could not confirm the
precancerous nature of OLP based on the relatively low p53 expressions in comparison to SCC.
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Introduction

Oral lichen planus (OLP) is a relatively common
chronic inflammatory disease that probably represents a
cell-mediated immunological response (autoimmune
disease) to an induced antigenic change in the skin or
mucosa in predisposed subjects (1-4). In contrast to
lichen of the skin, OLP seems to have a chronic cause
with low tendency to spontaneous regression and high
resistance to topical treatment (5). Despite the
controversy surrounding the malignant potential of OLP,
the transformation of this lesion to squamous cell
carcinoma (SCC) is considered an important issue for
the patient (4).

It has been suggested that OLP may be a
premalignant lesion since in a few cases oral SCC, with
or without previous epithelial dysplastic changes that are
observed in patients affected by OLP (6). World Health
Organization (WHO) has classified OLP as a pre-
malignant  condition; however, the underlying
mechanism initiating development of cancer in OLP
lesions is not understood (5,7,8).

SCC is an aggressive and common oral neoplasm
that is highly locally invasive and frequently ulcerative,

and may cause a lytic change in underlying bony
structures. Common presenting symptoms include
ptyalism, halitosis, and mechanical interference with
food prehension (9). The incidence rates for oral cancers
show marked geographic differences and are particularly
high in certain parts of the world (7).

Oncogenesis currently has been related to further
risk factors that also must be taken into account - not
only smoking and alcohol but also infections with
candida, human papillomavirus and Epstein-Barr virus;
the probable influence of nutritional, genetic and
hereditary factors, and a number of other factors are
known to increase the risk of oral carcinoma. These
include pre-existing chronic oral lesions such as
leukoplakia, erythroplakia; more controversially, lichen
planus has been associated with oral SCC (7,10).

Approximately two decades ago the p53 tumor
suppressor was discovered (5). The p53 protein (TP53
product) is a master switch that coordinates and
concentrates a plethora of stress signals and transforms
them into a series of responses, such as arrest of cell
growth, apoptosis or DNA repair (8). Activation of p53
after DNA damage or oncogenic signaling is an
important protective mechanism, which facilitates DNA
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repair and stimulates apoptosis of the condemned cells
(11). Functional loss and altered expression of p53 are
the most frequent genetic changes in human cancers
(11).

Potentially malignant lesions are those occurring in a
morphologically altered tissue. To analyze the malignant
potential, it is important to consider that oncogene
activation and inactivation of tumor suppressor genes
occurs precociously in carcinogenesis. Thus, even when
the neoplasm cannot be detected either clinically or
morphologically, a lesion may be already undergoing
this initial phase of carcinogenesis (1).

Research on saliva is a dynamic field. Saliva has
proven its value for diagnostic purposes. It can be
collected in a safe and patient-friendly way requiring no
special training. Improved technology also makes it
possible to diagnose virtually everything using blood
tests (12). A high prevalence of TP53 mutations has
been seen in patients with OLP; almost all were detected
in tissues by different methods (5).

The purpose of this study was to evaluate and
compare unstimulated whole salivary p53 in patients
suffering from OLP, SCC, and non-involved
participants.

Materials and Methods

Participants

A total of 34 patients with OLP (17 erosive and 17
reticular forms) were selected from those referred to the
Department of Oral Medicine, Faculty of Dentistry,
Tehran University of Medical Sciences (TUMS).
Inclusion criteria consisted of being clinically diagnosed
with lichen planus (presence of bilateral lesions, and
presence of reticular lesions elsewhere in the oral), and
in histopathological examination (presence of well-
defined band like zones of inflammatory infiltration
confined to the superficial part of the connective tissue,
consisting mainly of mature lymphocytes — vacuolar
alteration of the basal layer of the epithelium),
comprised lichen group (15 men, 19 women; aged 28—
74 years).

Twenty-four patients with confirmed clinical and
histopathological oral SCC, referred to the Cancer
Department of TUMS (14 men, 10 women, aged 31-81),
comprised SCC group. Forty-one
volunteers (19 men, 22 women; aged 23—67 years), who
did not have clinical signs of gingival inflammation
comprised the control group.

In all groups, participants with systemic and
periodontal diseases (periodontal pocket more than

non-involved
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three mm.), or who were taking any medications at the
time of the study were excluded. The protocol was
approved by the Review Board of TUMS, and written
informed consent was obtained from all patients and
control subjects.

Saliva collection

Five milliliters of unstimulated whole salivary
samples was obtained by expectoration, in the absence
of chewing movements, in dry plastic vials with the test
subject sitting in a relaxed position. The collected saliva
samples were centrifuged (2000g for 10 minutes). The
supernatants were stored at -20°C until further analysis.
Samples were collected at the same time of day (10
a.m.—12 p.m.) and at least 2 hours after the last intake of
food or drink.

Analysis of saliva

Enzyme-linked immunosorbent assay (ELISA) was
applied to measure the unstimulated whole salivary
concentration of p53. The wild type of human p53
ELISA kit was provided from Bender Medsystems
(Vienna, Austria). Determination of p53 level was
carried out according to the manufacturers’ instructions.
Briefly, after preparing all needed buffers and reagents,
saliva samples were added to microwells coated with
first antibody, and then biotin-conjugated antihuman p53
antibody was added and allowed to bind to human p53
captured by the first antibody for 2 hours of incubation.
Then, the wells were washed three times with wash
buffer using a plate washer to remove unreacted
proteins. Next, streptavidin-HRP was added to the wells
and allowed to bind to the biotin-conjugated antibody
for one hour of incubation, followed by washing the
plates. After that, TMB substrate solution was added to
the wells and color development proceeded for 10
minutes, when the reaction was ended by adding stop
solution.

Subsequently, absorbance was read at a wavelength
of 450 nm on an ELISA reader, and p53 concentration
was determined, with the limit of detection being 0.33
U/ml.

Statistical analysis

Data were analyzed by y* and ANOVA followed by
the Tukey posthoc test. Receiver operating characteristic
(ROC) analysis was used to determine the cut-off point
for salivary P53 between patients with SCC or OLP and
healthy individuals. Differences among means were
considered statistically significant if P<0.05.



Results

The buccal mucosa was the most common site for
OLP (48%), followed by the gingiva (32%) and tongue
(20%). The tongue was the most common site for SCC
(45%), followed by the lip (30%), buccal (15%), the
floor of the mouth (5%) and the palate (5%). The stages
of oral cancer in this study were II and III.

A one-way ANOVA indicated a significant
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difference in saliva p53 concentration among control,
OLP and SCC patients [F(2,96) = 28.1, P<0.05] (Figure
1). Post-hoc analysis showed that the saliva p53
concentration was significantly higher in SCC patients
(mean £ SD: 5.36+5.29; range: 0.56-15.64 U/ml) than
both OLP patients (mean+SD: 0.94+1.81; range: 0.34-
7.08 U/ml) and control groups (mean + SD: 0.41+0.25;
range: 0.22-0.56 U/ml). But no significant difference
was observed between OLP and control groups.
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Figure 1. Unstimulated whole saliva concentration of p53 in patients with squamous cell carcinoma (SCC), Oral Lichen Planus (OLP) and control

individuals. Data are expressed as mean + S.E.M. *Different from control; #different from patients with OLP, P < 0.05

There were no significant differences in saliva p53
levels between the males and the females in the control
and OLP groups. However, it was non-significantly
higher in the females than in the males who suffered
from SCC (Table 1).

Table 1. Saliva p53 in the males and females

Male Female
Control 0.41+0.02 0.41+0.13
OLP 0.94+0.44 0.94+0.44
SCC 4.46+1.09 6.62 +2.02

Data are expressed as mean = S.E.M

An optimal cut-off point of 0.54 U/ml for salivary
p53 between SCC and control groups was determined
using ROC analysis. The AUC was 0.99 (asymptotic
significance P = 0.0001). In particular, the cut-off value
was associated with an excellent prognostic sensitivity
(0.95%) and negative predictive value (specificity =
100%). P53 positive participants were 35% in OLP
group and 100% in patients with SCC. This was
significantly higher in both the OLP and SCC patients

than control individuals.
Discussion

As a diagnostic medium, saliva has several
advantages. Its collection is safe, non-invasive,
inexpensive, and simple, and it may be -collected
repeatedly without discomfort to the patient (13,14).
Several tumor markers present in saliva. Finding
biomarkers in saliva for the detection of serious
systemic illnesses, such as cancer, is of great interest for
most salivary researchers (15,16). Relevant biomarkers
hold more promise as early prognostic markers. Among
these, the p53 gene product deserves particular attention
7).

Nonmutated p53 protein plays an important role in
the prevention of malignancies in  humans,
differentiation and apoptosis of tumor cells. It has been
suggested that p53 controls a cell cycle checkpoint (18)
Detection degradation of p53 protein in pre-malignant
lesions may help in identifying patients who are at high
risk of developing cancer (19). The central point of
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clinical significance of any molecular event involved in
oncogenesis is its prognostic value as an indicator of
disease outcome (20). The current study indicates that
the salivary p53 biomarker in patients with squamous
cell carcinoma is significantly higher than non-involved
participants, which is consistent with reports on the p53
level in patients with SCC (21,22). Having non-involved
participants as a control group, use of saliva as a
medium, and applying ELISA technique differentiates
the present study from others.

p53 is a famous tumor suppression gene, and the
action of its wild-type is inhibition of oncogene-
mediated proliferation and transformation. Cells with
wild-type of p53 can delay the cell cycle to repair
damaged DNA, or deflect the cell into apoptosis.

In case of mutation of the P53 gene, or its absence,
cells continue to replicate the damaged DNA, leading to
more mutations and chromosomal abnormality. The
most common molecular defects in oral squamous
carcinoma are mutations in the P53 gene, which may
result in the formation of highly stabilized protein, with
a longer half-life in tissues than the wild-type protein
(1). This study showed that unstimulated saliva wild
type of p53 concentration significantly increases in SCC
than in control individuals. It seems that not only
mutated but also unmutated p53 levels are
overexpressed in SCC.

OLP is a rather frequent lesion (6) that affects
approximately 1-2% of the adult population. The disease
occurs more frequently in women than in men, and is
more common in the middle-aged and elderly than in
young people (2,5). In this study, accurate criteria for
diagnosis have been proposed in which histologic and
clinical criteria are settled to define OLP. Many recent
studies have showed that genetic alterations can be
detected early during the process of oral cancer
development; in particular lesions defined by WHO as
"epithelial precursor lesions" (23). Patients with
chronically inflamed oral mucosa are thought to be at
increased risk for malignant transformation (24).
However, it has been shown that approximately 0.2
percent of OLP patients develop oral SCC each year
(25).

While most of the studies could not identify risk
factors for the malignant transformation of OLP, a few
authors proposed that it may be a consequence of
alterations in cell cycle control mechanism affecting
wide areas of the oral mucosa (26).

In the study of Lee ef al., overexpression of p53 was
found in 28.6% of the OLP patients (27). In this study,
the p53 positive case was 35% in OLP group which this
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was significantly higher than in control individuals.
Interestingly, it was significantly higher in OLP patients
with reticular form (47%) than erosive form (23%).

The epithelial proliferative and anti-apoptotic
response in OLP seems to originate from the
inflammatory infiltrate. Moreover, this may generate
mutagenic stimuli upon DNA. These actions may induce
important activation of the p53 system that arrests the
cell cycle for DNA repair. In this context, p53 mutations
may constitute an important oncogenic event in
malignantly transformed OLP, being able to generate a
cell population in which new summative oncogenic
events lead to the acquisition of a malignant phenotype.
Therefore, the low frequency of p53 mutations could
explain the low malignant transformation rate of OLP
(23).

At present, the mechanism underlying p53 over-
expression in OLP, and whether OLP itself can progress
to oral cancer, are subject to controversy (23). OLP is
characterized by a high cellular turnover in most
patients, probably due to the autoimmune disease, and
increased turnover is not related to the clinical disease
presentation (23).

This study could not confirm the precancerous nature
of OLP based on the relatively low p53 expressions in
comparison to SCC.
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