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Abstract

Obijectives : To assess P53 expression in odontogenic cysts and ameloblastomas and

to establish whether there was a relationship between the aggressiveness of the lesions

and p53 expression.

Materials and methods : 15 cases of radicular cysts, 15 cases of dentigerous cysts, 15

cases of odontogenic keratocysts, 12 Cases of ameloblastomas, 12 cases of recurrent

ameloblastomas and 4 cases of malignant ameloblastomas were stained with

immunoperoxidase technique using monoclonal antibody to pS3 as primary antibody.

Immunoreactivity was evaluated by counting of cells. Data obtained were analyzed by

descriptive statistics.

Results : All odontogenic cysts and ameloblastomas studied expressed p53 protein,

but in different proportions; 1 from 15 cases (6.7%) in radicular cysts, 2 from 15 cases

(13.3%) in dentigerous cysts, 9 from 15 cases (60.0%) in odontogenic keratocysts, 4 from

12 cases (33.3%) in ameloblastomas, 9 from 12 cases (75.0%) in recurrent ameloblastomas

and 4 from 4 cases (100.0%) in malignant ameloblastomas.

Conclusion : Odontogenic cysts studied elicited a low number of p53 expression

except odontogenic keratocyst while the ameloblastoma group exhibited a greater number

of p53 expression, especially malignant ameloblastoma. P53 expression in odontogenic

cysts and ameloblastomas correlated well with the clinical behavior of these lesions.
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p53 expression in odontogenic cysts and ameloblastomas

Introduction

P53, also known as TP53 (tumor protein 53)
is a 53 kD protein consisting of 393 amino acids
encoded by a tumor suppressor gene which is
located on the short arm of chromosome 17.'
Wild-type P53 is an oligomeric DNA-binding
protein which functions as a molecular police-
man by blocking the entry of a DNA-damaged
cell from the G, phase to the S phase in order
that the damaged DNA has sulfficient time to un-
dergo reparative processes.” If the reparative
processes fail, P53 may trigger cell suicide by
means of apoptosis through a down-regulation
of bcl2.® P53 also binds specifically to DNA at
its N-terminus leading to activation of genes in
the vicinity of P53-binding site. This activation
can negatively control growth and/or invasion.*

It is génerally accepted that increased cell
proliferation plays a role in the development of
odontogenic cysts and tumors. The cause of in-
creased cell proliferation may stem from a mu-
tation of the p53 gene.’

Mutations of p53 gene are the most frequent
molecular events in human cancers. Approxi-
mately 60% of the head and neck squamous cell
carcinoma demonstrated detectable P53
immunohistochemically suggesting the presence
of p53 gene mutation.”® These mutations pro-
duce abnormal p53 gene products which have
extended half-life compared to the wild-type
proteins. Normally, wild-type p53 protein can not
be detected immunohistochemically in tissue
section due to its short half-life. On the other

hand, mutant p53 gene product can be observed
by immunohistochemical methods in tissue sec-
tion because of its prolonged half-life.*™""

The objectives of the present study were to
assess p53 expression in odontogenic cysts and
tumors in order to establish whether p53 con-
tributed to the development of these lesions and
whether there was a relationship between the
aggressiveness of the lesions and p53 expres-
sion.

Materials and methods

In the present study, 15 cases of radicular
cysts, 15 cases of dentigerous cysts, 15 cases
of odontogenic keratocysts, 12 cases of amelo-
blastomas, 12 cases of recurrent ameloblasto-
mas and 4 cases of malignant ameloblastomas
were retrieved from the archives of the Depart-
ment of Oral Pathology, Faculty of Dentistry,
Chulalongkorn University. The deparaffi-nized
tissue sections were autoclaved in 1omM citrate
buffer pH 6.0 for antigen retrieval. The tissue
sections were then immersed in 0.3% hydrogen
peroxide for 10 minutes to block endogenous
activity. Subsequently, the tissue sections were
incubated with mouse anti-human P53 mono-
clonal antibody (DO-7; DAKO, Denmark) diluted
with 1% bovine serum albumin in tris buffer saline
solution at the dilution of 1:100 at 4°c overnight.
After rinsing and washing in tris buffer saline
solution, the tissue sections were incubated
with peroxidase-labeled goat anti-mouse
antibody (DAKO, Denmark) for 1 hour at room
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temperature. Bound peroxidase was visualized
by adding 3,3'-diaminobenzidine tetrahydro-
chloride (Sigma, USA). To ensure the consis-
tency of the P53 staining, squamous cell carci-
noma served as positive controls, while negative
controls were achieved by substituting tris buffer
saline for primary antibody. Data collected were
analysed by nonparametric statistics.

Results

All odontogenic cysts studied revealed
positive P53 staining, but varying in the number
of cases in each cystic type. The number of cases
with positive P53 staining in radicular cyst and

Fig.1 Photomicrographs showing P53+ cells (arrows) in
(A) Radicular cyst
(B) Dentigerous cyst
(C) Odontogenic keratocyst
(Immunoperoxidase staining,counterstained
with hematoxylin, original magnification 100x).

dentigerous cyst was small; 1 in 15 (6.7%) and
2 in 15 (18.3%), respectively. In odontogenic
keratocyst, 9 out of 15 (60.0%) showed positive
P53 staining. The positively stained cells local-
ized in both the basal and parabasal areas
(Fig.1). Among the odontogenic cyst group,
odontogenic keratocyst demonstrated the most
intense and largest number of P53 positive cells
(Table.1). However, the staining intensity was
weak compared to that of squamous cell carci-
noma which was used as positive control.
In ameloblastoma, 4 out of 12 (33.3%) demon-
strated positive P53 staining.

All of the positively stained cells were
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confined to the ameloblast-like cells. Inrecurrent
ameloblastoma, 9 out of 12 (75.0%) elicited
positive P53 staining. Likewise, all of the
positively stained cells were confined to the
ameloblast-like cells. In malignant ameloblas-
toma, all 4 (100.0%) showed positive P53 stain-
ing, but the positively stained cells were located
in stellate reticulum-like and squamous
metaplasia areas, not in the ameloblast-like
area.(Fig.2) The results of P53 staining are
summarized in Table 1.
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Fig.2 Photomicrographs showing P53+ cells (arrows) in
(A) Ameloblastoma
(B) Recurrent ameloblastoma
(C) Malignant ameloblastama
(Immunoperoxidase staining, counterstained with
hematoxylin, original magnification 100x)

ed
* .

Discussion

In the present study, P53 was rarely seen in
radicular cysts and dentigerous cysts as com-
pared to odontogenic keratocysts. These results
agreed with the previous studies in which both
radicular cysts and dentigerous cysts showed
either no P53 positive staining®'* or a lower num-
ber of P53 positive cells,'® or revealed a high pro-
portion of P53 positive cells but the staining was
very faint> when compared to odontogenic
keratocyst. Even though the result of radicular
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Table 1 P53 Staining of odontogenic cysts

and ameloblastomas.

— No. of Percentage
positive cases  of positive
/ total case cases
Radicular cyst 1/15 6.7
Dentigerous cyst 2/15 13.3
Odontogenic
keratocyst 9/15 60.0
Ameloblastoma 4/12 33.3
Recurrent -
Ameloblastoma 9/12 75.0
Malignant
Ameloblastoma 4/ 4 100.0

cyst agreed with our results. Carvalhais et al®
demonstrated the P53 negative immunostaining
in odontogenic keratocyst which was different
from our results as well as the aforementioned
studies. Carvalhais et al® explained that the
failure of P53 detection in their study might result
from no mutation in p53 gene, deletion of the p53
gene or unstable p53 gene product in these
lesions. In our study, odontogenic keratocyst
elicited the highest P53 immunostaining among
odontogenic cysts studied. The different results
in P53 immunostaining may be due to several
factors: antibody clones, antigen retrieval
method, detection system and finally subjective
judgment of positivity.

As Ps3 is rarely detected in radicular cysts
and dentigerous cysts, it is unlikely to be the
essential part of the development of these cysts.
On the contrary, P53 was found in a significant
number of cases in odontogenic keratocyst,
ameloblastoma, recurrent ameloblastoma and all
cases of malignant ameloblastoma. The latter
lesions had been reported to have aggressive

behavior. Therefore, p53 expression seems to
play a part in the development of these lesions
or to have an important role in their aggressive
clinical behavior.

Since the expression of p53 gene was
significantly related to cell proliferation and
tumorigenesis, the presence of p53 gene prod-
uct was extensively studied. The presence of p53
gene product could be either long-life mutated
p53 protein or accumulation of wild type p53
protein.' The presence of wild type p53 protein
usually resulted from overproduction or stabili-
zation of p53 gene product.’ The stabilization of
wild type p53 protein could be the result of
binding of p53 protein to intracellular or viral

14,16

protein'*"® or from inactivation of enzymatic path-
ways for the degradation of p53 protein.'” Inthe
previous report by Li et al'®, mutation of the p53
gene had not been detected in odontogenic
keratocyst which advocated the notion that p53
protein detected in odontogenic keratocyst
resulted from the accumulation of wild type p53
protein.”® Therefore the p53 positive cases in
radicular cysts and dentigerous cysts as well as
in the odontogenic keratocyst in this study may
reflect the presence of wild type p53 protein
rather than the presence of p53 mutated gene
product.

The concept that p53 expression is associ-
ated with neoplastic transformation is well
attested to in the present study as ameloblas-
toma, recurrent ameloblastoma and malignant
ameloblastoma exhibited a significant and
increasing number of P53 positive cells, respec-
tively. The explanation for P53 positivity in
odontogenic keratocyst is that this cyst elicits
aggressive clinical behaviour, high recurrent and
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mitotic rate. These properties are comparable to
those of benign tumor.'® The more aggressive
clinical behavior, the larger number of P53 posi-
tive cells. This trend is also appreciated in the
study by Murti et al'® which revealed overex-
pression of p53 protein in severe epithelial dys-
plasia more often than in mild epithelial dysplasia.

Another interesting point to note in the
present study is that P53 positive cells in amelo-
blastoma and recurrent ameloblastoma were
found in the ameloblast-like cells, while those of
malignant ameloblastoma were encountered in
stellate reticulum-like and squamous metapla-
sia areas, not in the ameloblast-like area. This
change in staining pattern might represent the
cellular genetic alteration from benign to malig-
nant. The reason for the negative P53 staining in
malignant ameloblast-like cells can possibly be
accounted for by either deletion of p53 gene or
expression of truncated ps3 protein which is

unrecognized by the primary antibody used in
this study.

In conclusion, p53 expression correlates well
with the clinical behavior, showing low detection
rate in radicular cyst and dentigerous cyst and
higher detection rate in odontogenic keratocyst,
ameloblastoma and malignant ameloblastoma.
Presently p53 has been shown to have some
clinical utility as a tumor marker or prognostic tool
for a high risk individual. It is of interest for the
future treatment technology if the tumors have
been early detected. It is possible that the low
cost assay for detection of P53 could be of health
benefit in developing countries.
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