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Abstract
Title of Thesis:
Immunohistochemistry Analysis of Ki-67 and P53 Proteins in Oral Lichen Planus
Compared to Other Oral Epithelial Lesions
Aqdar Abdullah Akbar, Master's of Biomedical Science, 2014
Thesis Directed by:
Meiller, Timothy F., DDS, Ph.D
Professor, Department of Oncology and Diagnostic Sciences
University of Maryland School of Dentistry
Aim: The goal of this project was to determine if selected biomarkers of oral cancer are
expressed in lichen planus and to identify the relationship, if any, of these biomarkers
to malignant transformation.
Methods: Six each of archived specimens with confirmed histopathological diagnosis
of oral benign fibroma, oral reticular lichen planus, oral erosive lichen planus, oral mild
to moderate dysplasia, oral severe dysplasia, and oral squamous cell carcinoma were
selected.

A

total

of

35

acceptable

specimens

were

stained

using

an

immunohistochemistry method for Ki67 and P53 proteins. Specimens were scanned
with Aperio Scanscope CS and slides were analyzed visually, for expression patterns,
and also using Aperio software.
Results: The results of the present study demonstrated that the expression of P53 in
oral lichen planus was 40.3 %, compared to 31.6% in oral benign fibroma, 46.3% in
oral erosive lichen planus, 43.9% in oral mild to moderate dysplasia, 46.4% in oral
severe dysplasia, and 47.2% in oral squamous cell carcinoma. On the other hand, Ki67
expression for oral lichen planus was 32.3% compared to 19.1% in oral benign fibroma,
40.3% in oral erosive lichen planus, 36% in oral mild to moderate dysplasia, 44.3% in
oral severe dysplasia, and 48.9% in oral squamous cell carcinoma.

Conclusion: Expression of the P53 and Ki67 biomarkers do not consistently correlate
with malignant transformation of oral lichen planus appear to be associated with
premalignant lesions of dysplasia. P53 and Ki67 are not a definitive diagnostic tool and
further investigation to other biomarkers is needed.
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I.

INTRODUCTION

A. Background
Oral lichen planus (OLP) is a chronic muco-cutaneous inflammatory oral
disease that appears to be related to a cell-mediated immune process (autoimmune
disease). The lesion occurs in at least six forms: reticular, papular, plaque, atrophic,
erosive, and bullous, often simultaneously associated. Oral lesions have a prolonged
clinical course, and the oral mucosal involvement may persist for many years. The
prevalence of the oral lesions in the general population has been variously reported as
being between 0.5% and 2%.Oral lichen planus affects women more than men (1.4:1).
Oral lichen planus occurs predominantly in adults over 40, although younger adults and
children may be affected1.
Current data suggest that the pathogenesis of OLP is a T cell-mediated
autoimmune disease in which auto-cytotoxic CD8+ T cells trigger apoptosis of oral
epithelial cells. However, the precise cause of OLP is unknown. The lymphocytic
infiltrate in OLP is composed almost exclusively of T cells and the majority of T cells
within the epithelium and adjacent to damaged basal keratinocytes are activated CD8+
lymphocytes1.
The clinical appearance the lesions are typically bilateral and often appear as a
mixture of clinical subtypes. White or grey streaks may form a linear or reticular pattern
on an erythematous background. Alternatively, there may be a central area of shallow
ulceration (erosion) with a yellowish surface (fibrinous exudate) surrounded by an area
of erythema1, 2.
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The histology of OLP is characterized by a dense sub-epithelial lymphohistiocytic infiltrate, increased numbers of intra-epithelial lymphocytes and
degeneration of basal keratinocytes. Degenerating basal keratinocytes form colloid
(civatte, hyaline, cytoid) bodies that appear as homogenous eosinophilic globules.
Epithelial basement membrane changes are common in OLP and comprise breaks,
branches and duplications. In addition, the basal keratinocyte anchoring elements
(hemidesmosomes, filaments and fibrils) are disrupted.

Degeneration of basal

keratinocytes and disruption of the epithelial basement membrane and basal
keratinocyte anchoring elements produce weakness at the epithelial-connective tissue
interface which may result in histological cleft formation (Max- Joseph space) and
clinical blistering of the oral mucosa (bullous lichen planus). Parakeratosis, acanthosis
and “saw-tooth” rete peg formation may be seen2.
The diagnosis of the disease is based on a complete history and physical
examination by a multidisciplinary group of health care. The history, typical oral
lesions and skin or nail involvement are usually sufficient to make a clinical diagnosis
of OLP. However, biopsy is required to differentiate between OLP and other chronic
white or ulcerative oral lesions including reactive keratoses, chronic hyperplastic
candidosis, epithelial dysplasia, discoid lupus erythematosus, gastro-intestinal disease
(including oral Crohn’s disease) or anemic states. Malignancy must also be excluded3.
In 1978 the WHO classified OLP as a precancerous lesion and since then it has
been regarded as a generalized process associated with risk of developing cancer,
including several cases reports which have identified the correlation of OLP and
malignancy. And also since the first case reported of a squamous cell carcinoma
developing from a mucosal lichen planus, the chance of such transformation, is a matter
of discussion. Thus, several studies have shown different proportions of malignant
2

potential of OLP, in general varying between 0.04% and 1.74%. Many pathologists and
researchers accept the concept that OLP is premalignant. However, other authors
proposed the recognition of lesions called lichenoid, similar to OLP, usually showing
dysplasia that would have a malignant potential, but not the true OLP4, 5.
In order to analyze the malignant potential, it is important to consider that
oncogene activation and inactivation of tumor suppressor genes that occur precociously
in carcinogenesis. Some of these molecular biomarkers are expressed consistently in
premalignant lesions of dysplasia. For example, when a neoplasm cannot be detected
clinically and morphologically the lesion may be already undergoing the initial phase
of carcinogenesis and thus it can be detected at that molecular level6, 7.

B. P53 protein
P53 is a tumor suppressor protein that in humans is encoded by the TP53 gene. It
has many mechanisms of anticancer function, and plays a role in apoptosis, genomic
stability, and inhibition of angiogenesis. In its anti-cancer role, p53 works through
several mechanisms:


It can activate DNA repair proteins when DNA has sustained damage.



It can arrest growth by holding the cell cycle at the G1/S regulation point on
DNA damage recognition (if it holds the cell here for long enough, the DNA
repair proteins will have time to fix the damage and the cell will be allowed to
continue the cell cycle).



It can initiate apoptosis, the programmed cell death, if DNA damage proves to
be irreparable.
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In a normal cell p53 is inactivated by its negative regulator, mdm2. Upon DNA
damage or other stresses, various pathways will lead to the dissociation of the p53 and
mdm2 complex. Once activated, p53 will induce a cell cycle arrest to allow either repair
and survival of the cell or apoptosis to discard the damaged cell8, 9.

C. Ki-67 protein
Antigen KI-67 is a nuclear protein that is associated with and may be necessary
for cellular proliferation. Furthermore it is associated with ribosomal RNA
transcription. Inactivation of antigen KI-67 leads to inhibition of ribosomal RNA
synthesis. The Ki-67 protein was originally defined by the prototype monoclonal
antibody Ki-67 which was generated by immunizing mice with nuclei of the Hodgkin
lymphoma cell line L428. The name is derived from the city of origin (Kiel, Germany)
and the number of the original clone in the 96-well plate. The Ki-67 protein (also known
as MKI67) is a cellular marker for proliferation. It is strictly associated with cell
proliferation. During interphase, the Ki-67 antigen can be exclusively detected within
the cell nucleus, whereas in mitosis most of the protein is relocated to the surface of the
chromosomes. Ki-67 protein is present during all active phases of the cell cycle (G1, S,
G2, and mitosis), but is absent from resting cells (G0). Ki-67 is an excellent marker to
determine the growth fraction of a given cell population. The fraction of Ki-67-positive
tumor cells (the Ki-67 labeling index) is often correlated with the clinical course of
cancer9, 10.
There are many studies evaluate the expression of P53 and Ki67 proteins but
few compare it to other lesion. Overexpression of P53 in OLP compared to normal oral
mucosa needs further evaluation since a very small proportion of OLP cases eventually
4

transform to malignancy. For Ki67 protein conflicting results were reported by Bloor et
al 1999 who found expression was similar to normal oral mucosa, whereas Girod et al
1998 found the expression higher than normal oral mucosa11, 12. Most studies used
subjective methods to evaluate the expression by examining the slides under the light
microscope.

The current study will assess the expression of Ki67 and P53 biomarkers in OLP
lesions compared to other lesions and to assess the premalignant potential of OLP
lesions using the objective method by Aperio scanner and software.
Our null hypothesis is: There is no difference in P53 and Ki67 expression between oral
reticular lichen planus and oral benign fibroma, oral erosive lichen planus, oral mild to
moderate dysplasia, oral severe dysplasia, and oral squamous cell carcinoma.
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II. METHODOLOGY
A. Sample
Institutional review board (IRB) approval was obtained in order to review the
de-identified specimens used in this project. Formalin-fixed, paraffin- embedded
specimen from thirty six cases were obtained from the department of the oral pathology
/ oral medicine clinic at the School of Dentistry, University of Maryland, Baltimore
(UMB) which consisted of six patients with oral benign fibroma, six patient with oral
reticular lichen planus, six patient with oral erosive lichen planus, six patient with oral
mild- moderate dysplasia, six patient with oral severe dysplasia and six patient with
oral squamous cell carcinoma. Each slide was prepared to receive two specimens of 5
microns thickness from the same biopsied lesion. A total of 35 acceptable cases were
selected.

B. Immunohistochemistry
All samples used in immunohistochemistry were fixed in 10% formalin and
embedded in paraffin. Three micrometers thick tissue sections were obtained deparaffinized and re-hydrated with graded ethanol series:
1- Five minute in xylene repeated four times.
2- One minute in xylene: 100% alcohol mixture.
3- Two minute in 100% ethanol repeated two times
4- Two min in 95% ethanol repeated two times.
The Antigen was retrieved through the following procedure:
1- The slides were immersed in distilled water for one minute.
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2- The slides were placed in a plastic staining container filled with 25 ml of
concentrated 10X antigen retrieval citra solution (Biogenex, REF: HK086-9K;
LOT:HK0860112) and 225 ml distilled water and then placed inside a pressure
cooker in which 600ml of water has been added.
3- The pressure cooker were placed inside the microwave and set at high power
for 30 minute.
4- The slides were removed from the pressure cooker and left to cool for 20 min
5- The slides were removed from the citra solution and rinsed with distilled water
for 5 minutes ( the water was changed twice)
6- The slide then was dehydrated in 100% Ethanol for 5 minutes
To block the endogenous peroxidase, the slides were placed on a filter paper in a
secure plastic dish and a mixture of 100 ml of H2O2 hydrogen peroxide solution 30%
[w/w](SIGMA-ALDRICH®, LOT: 027K3724) and 9 ml of methanol ( J.T.BAKER®,
907003) were added on the slides for 25 minutes. The slides were rinsed with distilled
water for 5 minutes.
To block the nonspecific protein binding by incubation sections in protein
block, a 0.5 ml of universal blocking reagent 10X ( Bigenex®, LOT:HK0850906B)
and 4.5 ml of distilled water were mixed and placed on the slides for 10 minutes. Excess
were drained and wiped from around the sections. The slides then were rinsed with PBS
phosphate buffered saline made in the laboratory (2 L H2O, 2.045g of Na2HPO4
diabasic SIGMA® LOT73H0259, 0.434g Na2PO4.H2O monobasic SIGMA®
LOT52H0684, 17g NaCL SIGMA-ALDRICH® LOT090m0153V) twice for 2 minutes
each.
Each slides were wiped from excess and placed on a filter paper in a secure
plastic dish then the primary antibodies binding were prepared in a plastic test tube with
7

20 microliters of Ki67 (M-19) goat polyclonal IgG (Santa Cruz Biotechnology inc,
LOT: G0213) and P53 (DO-1) mouse monoclonal IgG2a (Santa Cruz Biotechnology
inc, LOT: D1713) antibodies each were mixed with 2ml of PBS phosphate buffered
saline ( 1:100) (Biowhittakers®, LOT: 0000289488) in two different containers and
were placed on the slides each in it section. Then the plastic dish was place in the fridge
overnight at 4 C°. The previous step was done to 20 slides but after examining the
slides we noticed a lot of background that may give false positive results so for the
other 22 slides we used different concentration for the antibody 15 microliters of
primary antibodies with 2 ml of PBS (1:150).
Day two the slides were removed from the fridge and washed with two changes
of laboratory made PBS two minutes each. Biotinylated secondary antibody were
prepared for P53 using the ABC staining system for mouse primary antibody (Santa
Cruz Biotechnology Inc., LOT B1913) and also to Ki67 using the ABC staining system
for goat primary antibody (Santa Cruz Biotechnology Inc., LOT: E3113) with the
instructed direction provided by the manifacture. A 75 microliters of normal blocking
serum stock for each antibody with 5 ml PBS (Biowhittakers®, LOT: 0000289488) and
25 microliters of biotinylated secondary antibody stock for each antibody were
combined in provided plastic bottle. Slides sections were incubated for 30 minutes and
then were washed with three changes of laboratory made PBS for 5 minute each.
AB enzyme reagent were prepared by combining 50 microliters reagent A (
avidin), 50 microliters reagent B ( biotinylated HRP) and 2.5 ml PBS (Biowhittakers®,
LOT: 0000289488) and let to stand for approximately 30 minutes. Slides sections were
incubated for 30 minutes and then were washed with three changes of laboratory made
PBS for 5 minute each.
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Peroxidase substrate were prepared by combining 3.2 ml distilled H2O, 10 drops
of 10X substrate buffer, 2 drops of 50X DAB chromogen and 2 drops 50X peroxidase
substrate. Slides sections were incubated in 1-3 drops for 5 minutes and then were
washed with distilled water for 5 minute each.

The slides were counterstained as followed
1- The slides were incubated with after filtering the Harris haematoxylin solution
(SIGMA-ALDRICH®, LOT: 088k4351) for 1 minute.
2- The slides were washed with distilled H2O for 1 minutes
3- The slides were dipped 3 times in 1% HCL in 70 % alcohol
4- The slides were dipped 3 times in distilled H2O
5- The slides were immersed in Lithium carbonate (Li2CO3) for 30 seconds
6- The slides were immersed in distilled H2O for 4 minutes
7- The slides were dipped 10 times in 70% alcohol
8- The slides were dipped 10 times in 95% alcohol for twice
9- The slides were immersed in 100% alcohol for 2 minutes for twice
10- The slides were immersed in Xylene 2 minute for twice
Then the slides were mounted with cover slip and examined under the microscope.

C. Experimental control
Each set of experiments included positive and negative controls. The positive
control for both the P53 and Ki-67 was a highly differentiated SCC of the oral mucosa
and the negative control was a fibroma of the oral mucosa.
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D. Assessment
Each slide was then scanned with Aperio scanner (scan scope CS). The Aperio
software was set to specific setting to read our data and to evaluate five different section
on each specimen to analyze the biomarker expression in each category. Positive
expression of brown cytoplasmic stains were quantified using a positive pixel count
algorithm. The region size was set to 400 X 400 pixel. The selection of five regions
from each specimen was accomplished by only one observer and the selected field for
counting was randomly chosen.
An initial visual assessment of the scanned slides was obtained. The quantitative
analysis of the positive cells for p53 and Ki67 was accomplished by only one observer.
Only cells that presented nuclear and cytoplasmic brown-colored staining were
considered positive. The intensity of staining was not considered.

D. Statistical analysis
Statistical analysis was performed using SPSS statistical package. T-test was
applied to assess statistical differences between the groups. A value of P<0.05 was
considered significant.
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III. RESULTS
The study group was originally comprised of 36 specimens which were
histologically diagnosed by oral pathology oral medicine department at university of
Maryland. Unfortunately during staining one slide of severe dysplasia lesion was
detached so the total number of severe dysplasia slides is 5 whereas all the other lesions
have six specimen each resulting in a final total of 35 cases. Analysis of the scanned
slides was done using the positive pixel count 2004-08-11 algorithm. The positivity
results (number of positive/ total number positive and negative) for each group was
evaluated and the mean was calculated.
The positivity for P53 of reticular lichen planus was (40.3%), and (47.2%) for
squamous cell carcinoma our positive control group; (46.3%) for erosive lichen planus,
(43.9%) for mild- moderate dysplasia specimens, (46.4%) severe dysplasia and (30.2%)
for oral epithelium fibroma our negative control group. On the other hand, The
positivity of Ki-67 for reticular lichen planus was (32.2%), and (48.9%) for squamous
cell carcinoma our positive control group; (40.3%) for erosive lichen planus, (36%) for
mild- moderate dysplasia specimens, ( 44.3%) severe dysplasia and (19.1%) for oral
epithelium fibroma our negative control group. Figures 1, 2, 3, 4, 5, 6 show the
expression of the selected biomarkers and typical clinical presentation of the lesions.

11

Figure 1. Oral benign fibroma

This is an example of
typical clinical oral benign fibroma lesion

This is an example of the histology of
oral benign fibroma lesion

P53 expression in oral benign fibroma lesion

Ki67 expression in oral benign fibroma lesion
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Figure 2. Oral reticular lichen planus

This is a typical example of clinical
oral reticular lichen planus lesion

This is an example of the histology of
oral reticular lichen planus lesion

P53 expression in oral reticular lichen planus

Ki67 expression in oral reticular lichen planus
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Figure 3. Oral erosive lichen planus

This is atypical example of clinical
oral erosive lichen planus

This is and example of the histology of
oral erosive lichen planus

P53 expression in oral erosive lichen planus

Ki67 expression of oral erosive lichen planus
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Figure 4. Oral mild to moderate dysplasia

This is a typical example of clinical
oral mild to moderate dysplasia lesion

this is an example of the histology of
oral mild to moderate dysplasia lesion

P53 expression in oral
mild to moderate dysplasia lesion

Ki67 expression in oral
mild to moderate dysplasia lesion
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Figure 5. oral severe dysplasia

This is a typical example of clinical
oral severe dysplasia lesion

This is an example of the histology of
oral severe dysplasia lesion

P53 expression in oral
severe dysplasia lesion

Ki67 expression in oral
severe dysplasia lesion
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Figure 6. Oral squamous cell carcinoma

This is a typical example of clinical
oral squamous cell carcinoma lesion

this is an example of the histology of
oral squamous cell carcinoma lesion

P53 expression in oral
squamous cell carcinoma lesion

Ki67 expression in oral
squamous cell carcinoma lesion
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Table 1 compare the results of P53 and Ki67 expression in the six different groups of
oral lesions.
Table 1: P53 and Ki67 expression in the six different groups of oral lesions
Positivity

P53

Ki67

Oral benign fibroma

30.2%

19.1%

Oral reticular lichen planus

40.3%

32.2%

Oral erosive lichen planus

46.3%

40.3%

Oral mild to moderate dysplasia

43.9%

36 %

Oral severe dysplasia

46.4%

44.3%

Oral squamous cell carcinoma

47.2%

48.9%

Oral epithelial lesions

40.3% of the 6 OLP specimens expressed P53 protein in basal epithelium cells
as determined by DO-1 antibody which detect wild and mutated protein. Whereas,
32.2% expressed Ki-67 protein. The expression of P53 in our positive control group
was 47.2% and 30.2% in our negative control group. On the other hand, the expression
of Ki-67 was 48.9% in the positive control group and 19.1% in the negative control
group.
In the initial visual assessment of the scanned slides, oral benign fibroma had a
low nuclear and cytoplasmic brown staining in the basal cell layer for both P53 and
Ki67 whereas oral squamous cell carcinoma has a noticeably higher number of brown
staining in the basal cell layer. We also noticed that the amount of stained cell in the
basal layer for both P53 and Ki67 groups of oral reticular lichen planus were similar to
oral benign fibroma and less than oral squamous cell carcinoma. On the other hand, in
18

oral erosive lichen planus the nuclear and cytoplasmic brown staining of the basal layer
for both P53 and Ki67 were similar to oral severe dysplasia and oral squamous cell
carcinoma.
Statistical analysis of immunohistochemistry data showed non-significant differences
of P53 and Ki67 in the interested groups. Table 2 summarize the statistical analysis
results in the interested groups of oral lesions
Table 2: Statistical analysis results in the interested groups of oral lesions
comparison

Mean positivity Mean positivity Pvalue difference

value difference

For P53

For Ki67

Oral reticular lichen 0.403 Vs 0.302

0.322 Vs 0.191

planus Vs – ve control

value P- value

for P53

for Ki67

0.056

0.172

Not sig.

Not sig.

0.266

0.136

Not sig.

Not sig.

0.055

0.068

Not sig.

Not sig.

0.90

0.454

Not sig.

Not sig.

group
Oral reticular lichen 0.403 Vs 0.472

0.322 Vs 0.489

planus Vs +ve control
group
Oral erosive lichen 0.463 Vs 0.302

0.403 Vs 0.191

planus Vs -ve control
group
Oral erosive lichen 0.463 Vs 0.472

0.403 Vs 0.489

planus Vs +ve control
group

19

IV. Discussion
In this study we were interested in studying the level of expression of selected
biomarkers in oral lichen planus in comparison to five other epithelial lesions to
understand the pathogenesis of the disease and whether the immunological
mechanism that cause liquefaction of keratinocytes render the epithelial cells more
susceptible to genetic damage.
Conflicting results were reported using Ki67 suggesting the cell proliferation
in OLP was either similar to normal mucosa (Bloor et al 1999)11. Or higher (Girod et
al 1998)12. The present study showed that Ki67 expression was higher in OLP 32.2%
in comparison to oral epithelium fibroma lesion 19.1% and lower than OSCC 48.9%.
Over expression of P53 was reported in several earlier studies that examined P53
expression in OLP (Girod et al 1998; Dekker et al 1997; Schifter et al 1998)12, 13, 14.
The present study showed the expression of P53 in OLP was higher 40.3% in
comparison to oral epithelium fibroma lesion 30.2% and lower than OSCC 47.2%. As
only very small proportion of oral lichen planus cases eventually transform to
malignant lesions, overexpression might be due to increased cell proliferation in order
to repair damaged epithelium cell14, 15. Girod et al 1993 reported over-expression of
P53 and Ki67 in oral epithelium dysplasia similar results was found in our study12.
The expression of P53 in oral lichen planus is 40.3 % compared to 43.9% in
oral epithelial mild-moderate dysplasia, 46.4% oral epithelial severe dysplasia,
47.2%oral squamous cell carcinoma, 30.2% oral fibroma, and 46.3% oral erosive
lichen planus. On the other hands, Ki67 expression for oral lichen planus is 32.2%
Compared to 36% oral epithelium mild to moderate dysplasia, 44.3% oral epithelial
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severe dysplasia, 48.9% oral squamous cell carcinoma, 19.1% oral fibroma, and
40.3%oral erosive lichen planus (figure 7, 8, 9 ,10, 11).
Figure 7. P53 and Ki67 expression

P53 and Ki67 expression

50.00%
40.00%
30.00%
20.00%
10.00%

Ki67
P53

0.00%
OEF

ORLP

OM-MD

OELP

P53

Ki67

OEF: Oral Epithelial Fibroma
ORLP: Oral Reticular Lichen Planus
OM-MD: Oral Mild to Moderate Dysplasia
OELP: Oral Erosive Lichen Planus
OSD: Oral Severe Dysplasia
OSCC: Oral Squamous Cell Carcinoma
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OSD

OSCC

Figure 8. P53 and Ki67 expression in oral reticular lichen planus and oral benign
fibroma

P53 and Ki67 expression in oral reticular lichen
planus and oral benign fibroma
50.00%
40.00%
30.00%
20.00%
10.00%
0.00%
Oral epithelial lesions Oral benign fibroma

P53

Oral reticular lichen
planus

Ki67

Figure 9. P53 and Ki67 expression in oral reticular lichen planus and oral squamous
cell carcinoma

P53 and Ki67 expression in oral reticular lichen
planus and oral squamous cell carcinoma
50.00%
40.00%
30.00%
20.00%
10.00%
0.00%
Oral epithelial lesions Oral reticular lichen
planus
P53

Ki67
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Oral squamous cell
carcinoma

Figure 10. P53 and Ki67 expression in oral erosive lichen planus and oral benign
fibroma

P53 and Ki67 in oral erosive lichen planus and
oral benign fibroma
50.00%
40.00%
30.00%
20.00%
10.00%
0.00%
Oral epithelial lesions Oral benign fibroma

P53

Oral erosive lichen
planus

Ki67

Figure 11. P53 and Ki67 expression in oral reticular lichen planus and oral squamous
cell carcinoma

P53 and Ki67 in oral erosive lichen planus and
oral squamous cell carcinoma
50.00%
40.00%
30.00%
20.00%
10.00%
0.00%
Oral epithelial lesions

Oral erosive lichen
planus
P53

Ki67
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Oral squamous cell
carcinoma

In the present study we noticed that the expression of P53 and Ki67 in erosive
lichen planus is very close to severe dysplasia and OSCC and the expression of P53
and Ki67 in reticular lichen planus was very close to oral fibroma lesion even though
the sample was not large and the statistical analysis results were not significant. A
close evaluation and follow up to the lesion is necessary16, 17.
In oral mucosal lesions, the expression of Ki-67 has been reported to
increase according to the proliferative activity and degree of epithelial dysplasia,
suggesting that it is a marker of the presence and severity of epithelial dysplasia.
Recent studies have reported expression of Ki-67 has a strong positive correlation
with the histological grading of the carcinoma18, 19. Furthermore, the expression of
mutated P53 in oral lesions has been reported to be increased as a response that may
serve usefully to protect against mutagenesis in epithelium in hyper-proliferative
state18, 19.
In this study the results also showed that Ki67 seems to correlate with actual
severe dysplasia and the transformation to SCC in that the labeling exceeds P53 in those
categories20, 21. In erosive lichen planus the expression Ki67 and P53 are slightly greater
than mild-moderate dysplasia which might be attributed to the cell proliferation as the
lesions slough and then attempt to heal. Ki67 is a good predicative marker for cells
which have undergone genetic changes and it has been recently shown that there is a
relationship between loss of heterogeneity and Ki67 (Montebugnoli et al., 2009)22, 23.
Therefore, based on the obtained results it might be concluded that the number of cells
with genetic alterations in OLP is different from that in severe dysplasia and similar to
that in mild dysplasia and it can be suggested that severe dysplastic epithelium has a
higher susceptibility to malignant transformation compared to OLP and mild dysplasia
24

It is suggested that an increase in proliferation in OLP is an attempt to preserve the
epithelial structure in this lesion (Liu et al., 2010) and is a defense mechanism against
epithelial ulceration24.

In oral carcinoma, co-expression and correlation between p53 and Ki-67 have
been demonstrated, suggesting that alterations in the p53 protein might lead to increased
cell proliferation19. Furthermore, over-expressions of p53 and Ki-67 have been
suggested to be reliable indicators for oral carcinoma development

21, 22

. But in our

present study overexpression of P53 and Ki67 in oral lichen planus need further
investigation to determine its reliability.

Understanding at molecular level the role of P53 and Ki67 in predicting
malignant transformation or behavior of the lesion might be clinically helpful in
identifying at risk cases and closely following up these lesions25.

Up to the present, the etiologic, topographic, clinical and histologic aspects
based on epithelial dysplasia degree are the main available bases to predict the behavior
of potentially malignant lesions23. Nevertheless, the evaluation of dysplasia is highly
subjective, and oral pathologists agree that even expert observers may interpret
differently the degree of dysplasia in one histologic section20, 25.

In this study we faced many challenges; one of the challenges was background
staining from the Harris haematoxylin solution and to overcome this problem, the
timing was changed from 3 minute immersion to only one minute. Also tissue cuts and
folding were huge challenge and made the selection of the five best sections very
25

difficult. Furthermore the level of molecular transformation and disturbance from
within the lesion is a variable and we do not know if this has an impact on our study.
Also unfortunately we did not use normal tissue for comparison since no biopsies of
normal tissue and volunteers would have been needed and we could not afford to do
this for this pilot study.

26

V. Conclusion
In conclusion, even though statistical analysis results were not significant a
trend in the expression of both P53 and Ki67 were noticed in the different selected oral
lesions. Oral reticular lichen planus were more closely related in the expression to oral
benign fibroma .Whereas, oral erosive lichen planus biomarkers expression were acting
more like oral severe dysplasia and oral squamous cell carcinoma. P53 and Ki67 are
not a definitive biomarker to determine lesion progression to malignancy but perhaps
combing both or each with other biomarkers can be more reliable. Further biomarkers
evaluation are needed.
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