Iranian J Publ Health, Vol. 38, No.2, 2009, pp.37-43 Original Article

Immunohistochemistry Analysis of P53 and Ki-67 Proteins in
Oral Lichen Planus and Normal Oral Mucosa

*F Agha-Hosseini', M Khalili 2, B Rohani !

'Dept. of Oral Medicine, Faculty of Dentistry, Dental Research Center, Tehran University of Medical Sciences, Iran
“Dept. of Oral Pathology, Faculty of Dentistry, Dental Research Center, Tehran University of Medical Sciences Iran

(Received 22 Dec 2008; accepted 30 Apr 2009)

Abstract

Background: Oral lichen planus (OLP) is a relatively common chronic inflammatory muco-cutaneous disease classified
among the potentially malignant lesions of oral mucosa. In this study we evaluated tissue expression of ps3¢ ki-67 in OLP
compared to normal oral mucosa.

Methods: Specimens (formalin-fixed and paraffin- embedded) of 44 lesions of OLP and 30 controls referred to immuno-
histochemistry (IHC) analysis for ps; and ki-67. Results of immunohistochemistry were statistically evaluated by means of
Kolmogorov- Smirnov, Kruskal- Wallis and t-test. The level of statistical significance was established at P< 0.05.

Results: This study included 44 patients with OLP (27 females and 17 males) and 30 subjects as control group (18 females and
12 males).The mean expression of ps; in patients with OLP was greater than subjects in control group. The mean expression
of ki- 67 in patients with OLP was more than people in control group. These differences were statistically significant (P= 0.001).
Conclusion: Since ps3 and ki-67 extensively accepted as important biomarkers in diagnosis, prognosis and treatment of
malignant and premalignant lesions, therefore high degree of presence of these biomarkers in chronic premalignant lesion

like OLP can be a great helpful in its prognosis and suggested treatments.
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Introduction

Oral lichen planus (OLP) is a relatively com-
mon chronic inflammatory disease that probably
represents a cell-mediated immunological respon-
se to an induced antigenic change in the skin or
mucosa in predisposed subjects (1). The preva-
lence of the oral lesions in the general population
has been variously reported as being between
0.1% and 4% (2). The mean age of onset is the
fifth decade of life, and there is an obvious fe-
male predominance. Although OLP may occur at
any oral mucosal site, the buccal mucosa is the
most common site of involvement. In contrast to
cutaneous lichen planus, oral lesions have a pro-
longed clinical course, and the oral mucosal in-
volvement may persist for many years. OLP can
be painful, especially in the atrophic and erosive
forms (3-6). Since the first case reported of a
squamous cell carcinoma developing from a mu-
cosal lichen planus, the real odds of such trans-

formation, is a matter of discussion. Thus, several
studies have shown different proportions of ma-
lignant potential of OLP, in general varying be-
tween 0.04% and 1.74%. Hence, many authors
have accepted the idea that OLP is an actual pre-
malignant lesion (7-11). WHO classifies OLP as a
premalignant condition, however, the underlying
mechanisms initiating development of cancer in
OLP lesions are not understood (6, 12). Histo-
pathologically, lichen planus is characterized by
hyperkeratosis, degeneration of the basal cell layer,
the appearance of Civatte bodies and a dense lym-
phocytic infiltration in a band like pattern in the
lamina propria (4, 13-15).

The normal p53 gene acts as a tumor suppressor
and its wild-type acts inhibiting proliferation and
oncogene-mediated proliferation and transforma-
tion. Cells that contain p53 genes of the wild type
are able to delay cell cycle to allow the repair of
damaged DNA, or divert the cell into apoptosis.

*Corresponding author: Tel: +98 21 66402640, Fax: +98 21 66401132, E-mail: aghahose@sina.tums.ac.ir 37



F Agha-Hosseini et al: Immunohistochemistry Analysis of P53...

When the protein is mutated or absent, the cells
replicate the damaged DNA, which will result in
more mutations and chromosome rearrangement.
Mutations in the p53 tumor suppressor gene are
the most common molecular defects in human
malignancies, including Oral squamous cell carci-
noma (OSCC) (7). These mutations may result in
the formation of defective, highly stabilized pro-
tein with an increased half-life in tissues com-
pared with the 20 min for the wild-type protein.
This is the basis for the use of immunohistochem-
istry that can detect mutant p53 products, which
are indicative of mutant protein. Other mecha-
nisms may similarly stabilize the protein and so
increase the amount detected, while conversely,
deletion of p53 gene (“null allele”’) may produce
a false negative result (7, 16).

Many studies correlate immunohistochemical p53
staining with prognosis, histologic gradation and
clinical behavior of premalignant lesions, includ-
ing OLP and lichenoid dysplasia (7).

Ki-67 is a nuclear protein doublet nearly 395kD
and can be detected on phases G1, S, G2 and M
of the cell cycle, but not on GO phase, exclusively
in the nuclei of cycling cells. This defined period of
nuclear expression makes the Ki67 protein a reli-
able marker of proliferating cells. Located predo-
minantly in the nucleoli, the Ki67 epitope may be
associated with nucleolar RNA. The ki-67 labeling
index (LI), i.e., the percentage of cells in a tissue
staining for ki-67 is an indicator to predict the con-
dition of OLP as a pre-malignant lesion (7, 17).

The aim of this study was to evaluate the ex-
pression of ps3 and ki-67 in OLP compared to
normal oral mucosa.

Material and Methods

Sample collection

In this study, we analyzed oral mucosal tissue
samples from 78 patients who were clinically di-
agnosed with lichen planus (presence of bilateral
lesions and- Presence of reticular lesions elsewhere
in the oral mucosa) In the Oral Medicine Depart-
ment, School of Dentistry, Medical Sciences, Uni-
versity of Tehran during 2004 and 2006.
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As controls, 35 samples of normal oral mucosa
were obtained from Implant, Surgery, and Perio-
dontics Departments during surgical operations
for implant placement, impacted third molar ex-
traction, and gingival graft.

Written informed consents were obtained from
all patients.

Forty four patients with oral lichen planus (27 fe-
males, mean age 47.56 and 17 males, mean age
45.24) and a control group of 30 subjects (18
females, mean age 42.67 and 12 males, mean
age 45.5) comprised this study. The control and
case groups matched in gender and age and this
process lasted six months.

Methods

Fresh biopsy was obtained from all subjects with
lichen planus after the application of toluidine blue
(for the selection of biopsy site) and also from
all subjects in control group during above- men-
tioned surgical procedures.

All tissue specimens (formalin-fixed and paraffin-
embedded) were cut with 4 thickness, and mount-
ed on slides. To confirm diagnosis in lichen planus
group, one section of each case was stained with
Hematoxylin & Eosin (H&E).For Immunohisto-
chemistry, slides were placed in oven with 56° C
dry heat for 30 min for deparaffinization, then
washed in alcohol and xylol solutions. Slides were
placed in citrate buffer in T/T mega instrument
with 98° C heats for 5 min for antigen retrieval.
Then they were washed in Phosphate Buffered
Saline (PBS). For blocking the endogenous per-
oxidase, sections were incubated in 3% H,O, for
10 min. Slides were placed in distilled water and
PBS, then incubated with primary antibody (ps3
antibody Dakocytomation, RTU and ki-67 anti-
body zymed company England, diluted, 1:100)
for 1 h and washed with PBS. In this stage, the
slides were incubated with Biotinylated secon-
dary antibody for 10 min and washed with PBS.
Then the slides were incubated with horseradish
peroxidase (HRP) for 10 min and washed with
PBS. Application of diaminobenzidine hydrochlo-
ride chromogen for 10 min and washing with tap
water were performed. Slides were counterstained
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with hematoxylin and rinsed in tap water and
were mounted. For negative controls, the same
procedure was carried out with normal serum in-
stead of each antibody. As positive control for ps;
immunostaining, breast cancer tissue was stained
and for ki-67 immunostaining and appendix tissue
was also used. The quantitative analysis of posi-
tive cells for mutative pS3 and Ki67 was accom-
plished by only one observer. Only cells that pre-
sented nuclear brown-colored staining were con-
sidered positive. It was only enough to distinguish
positive from negative cells to p53 and Ki67
and the intensity of staining was not considered.
All of slides were observed by light microscopy
x 400 magnification, the selected field for count-
ing being randomly chosen .Counting the percent-
age of positive nuclei in 400 consecutive epithelial
cells of selected areas representative of the lesion
gave a semi-quantitative evaluation of the immu-
nohistochemical results. In addition the sites of
positive cells (basal and Para basal layers) were
also evaluated (Fig.1, 2).

Statistical analysis

Statistical measures (mean and standard devia-
tion) were calculated for continuous variables. For
discrete variables frequency distributions were used.
Distribution normality assumptions of ps3<ki-67 ex-
pression and age were assessed by the Kolmo-
gorov- Smirnov test. In some comparisons when
normality would not hold, non parametric Kruskal-
Wallis test were used. The level of statistical sig-
nificance was established at P< 0.05.

Tablel: Indicators of p53 and ki-67 in relation to

Results

The group of patients with OLP comprised 27
women and 17 men with a mean age of 46.66
yr. The control group comprised 18 women and
12 men with aged within the age range of cases.
The majority of the lesions were located on the
buccal mucosa (43.2%), followed by the tongue
(24.7%), gingivae (16%), lip (12.3%), and floor
of mouth (3.7%). Also, most of the lesions were
erosive (61.4%), followed by atrophic (38.6%).
The mean of ps; expression in males with OLP
(19.53) was greater than males in the control
group (2.55), this was also in females with OLP
(26.31) compared with females in the control group
(2.11), and in general, in patients with OLP (23.89)
was greater than subjects in control group (2.28).
These differences were statistically significant
(P=10.026, 0.001, 0.001, respectively) (Tablel).
The 95% confidence interval for mean of ps;
expression was 16.35 to 31.43 in OLP group
and 0.698 to 3.85 in control group.

The mean of ki-67 expression in males with OLP
(51.29) was more than males in control group
(6.6), also in females with OLP (53.54) com-
pared with females in control group (7.81), and
in general, in patients with OLP (52.67) than sub-
jects in control group (7.33). These differences
were statistically significant (P=0.001) (Tablel).
The 95% confidence interval for mean of ki-67
expression was 45.15 to 60.18 in OLP group and
3.22 to 11.42 in control group.

demographic variable (gender) of case and control groups

Variable Sex Group Number Mean T SD P
Female Control 18 2.11%£2/85 001
Case 27 26/31 £ 25.78
Control 12 2/55 % 5/85
% Mal .026
(%) Pss ae Case 17 19/53 £ 2172
Control 30 2/28 + 4/15
Total 0.001
Case 44 23/89 1+ 24/2
Female Control 18 7/81 % 11/45 0.001
Case 27 53/54 X 26/24 0.001
Control 12 6/6 £ 10/67
%) K67 Male 0.001
(%) Case 17 51/29 + 22/84
Control 30 7/33 +10/97
Total 0.001
o Case 44 52/67 £ 24/73
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1A

1B

Fig. 1: A. p53 immunostaining of control mucosa (original magnitication X200) and B. P53 immunostaining of olp
mucosa (original magnification X100)

2A

2B

Fig. 2: A. Ki-67 immunostaining of control mucosa (original magnification X200) and B. Ki-67 immunostaining of olp
mucosa (original magnification X200)

Discussion

The assessment of changes at the molecular level
may become the primary means of diagnosis and
may guide management since these changes me-
diate morphologic changes that occur after ge-
netic changes, and knowledge of current morphol-
ogic changes is based on the subjective assess-
ment of clinical and histopathologic changes (4).
OLP is a chronic immunologic mucocutaneous
disease. The mean age at the time of diagnosis is
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approximately 45 yr, and is more common in fe-
males than males. In this study, the mean age of
patients with OLP was 46.66 yr and the number of
females with OLP was more than males. This is
consistent with previous findings (4, 13).

OLP consists of various clinical forms. In our
study, according to internationally accepted cri-
teria, the clinical forms were characterized by re-
ticular keratosis plus erythema (atrophic variety)
and/or erosion/ulcerations (erosive variety) (18).
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It has been believed that the atrophic, erosive,
and ulcerative forms predispose the mucosa to
damage from carcinogenic agents (19). In our
study, the number of patients with erosive and
atrophic lesions were 27 (61.4%) and 17 (38.6%),
respectively. Similar studies did not discuss the
clinical forms of OLP (15, 20, 21).

In our study, the buccal mucosa (43.2%) was
the most common site, followed by the tongue
(24.7%), gingivae (16%), lips (12.3%), and floor
of mouth (3.7%). In one study, all samples were
obtained from the buccal mucosa (15), and in
another study, the samples were provided from
the buccal mucosa (n=14), tongue (n=12), and
floor of mouth (n=2) (22). Other studies, did
not explicit the locations of OLP (20, 21).

The possible malignant transformation of oral li-
chen planus (OLP) is the subject of an ongoing
and controversial discussion in the literature. The
main criticism of studies on this subject relates to
the lack of sufficient data to support the initial di-
agnosis of OLP in cases that finally developed into
squamous cell carcinoma (19). The occurrence of
squamous cell carcinoma in most series ranges
from 0.4 to 2.0% per 5 yr observation period (23).
The most recent and extensive study reported a
rate of 1.5% for patients observed during 7.5 yr
(24). The presence of dysplasia in OLP increases
the risk of malignant transformation, mandating
management and close follow-up (9). Potentially
malignant lesions are those occurring in a morphol-
ogic altered tissue. In order to analyze the malig-
nant potential, it is important to consider that onco-
gene activation and inactivation of tumor suppres-
sor genes occur precociously in carcinogenesis (7).
Ps3 is a tumor suppressor gene, whose activity
stops the formation of tumors. Alteration in ps3
expression and/or absence of activity of wild-type
ps3 has important roles in cancer development
in humans (25). Most authors agree that anti-
p53 antibody D07 shows priority targeting to the
wild form of p53 protein. Some authors have be-
lieved that the antibody used to detect p53
protein (clone DO7), reacts only with its mutant
form, thus revealing the presence of mutation in
the protein (7).

The results of the present study show the fre-
quent expression of p53 based on the use of
monoclonal antibody D07.

The mechanism underlying p53 over-expression
in OLP is also subject to controversy. The ex-
pressions of p53 and active proliferation status
in OLP have also been reported by a few au-
thors (26). A number of authors estimate that p53
over-expression constitutes a form of cell response
to the hyper-proliferative state frequently seen
in OLP (27).

Warnakulasuriya and Johnson suggested that the
presence of ps3 gene mutation may be used as a
marker of risk in a high proportion of malignant
and potentially malignant oral lesions (25). The
results of their study evaluated various malignant
and premalignant lesions other than OLP is con-
sistent with our finding and previous report (7).
Valente et al could not conclude about the molecu-
lar pathway leading to neoplastic transformation of
OLP, or about the role of pss, the results of their
study (The number of subjects in the case and
control groups is less than our study) indicated that
immunohistochemical evaluation of ps3 expression
may be a practical tool to select cases of OLP with
high risk of neoplastic transformation (28). Of
course we cannot rule out the possibility that some
of the cytogenetic nonrandom anomalies observed
represent early steps in cancer development (7).
Ki-67 is the protein that plays a pivotal role in
maintaining cell proliferation. This protein is used
as a prognostic marker in many tumors. The
proliferative index determined by the number of
cells stained by Ki67/MIB-1 per number of tu-
moral cells counted has proven to be a prognos-
tic factor in several neoplasms (11). However, in
potentially premalignant lesions its value is still be-
ing analyzed (7).

The increased proliferative activity of the epithe-
lium in our patients in case group stressed by the
results of Ki67 and p53 analysis, which showed
significantly higher mean values of both indices
than control group. Over- expressions of Ki67 and
p53 in OLP patients have been reported in other
studies and OLP has been postulated to have a
secondary proliferative disorder probably due to
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repeated breakdown of the cycling cells leading
to an increased state of proliferation (27).

In another study was found a strong correlation
between ps3 over- expression and cell prolifera-
tion (ki-67) (29). This result is consistent with our
result; however, this study evaluated various ma-
lignant and pre-malignant lesions other than OLP.
In conclusion, since ps3 and ki-67 extensively
accepted as important biomarkers in diagnosis,
prognosis and treatment of malignant and pre-
malignant lesions, high expression of these bio-
markers are useful for the identification of OLP
lesion with a more aggressive pattern and with
a major tendency to OSCC development
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