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ABSTRACT:
Aim: The aim of the study was to analyze the immunoexpression of p53 and Bax and to investigate the relationship of p53andBax in
Oral Epithelial Dysplasia (OED) and Oral Squamous Cell Carcinoma (Oral SCC). Material and Methods: This study was
performed on histopathologically confirmed samples of 90 OED (30 mild, 30 moderate and 30 severe dysplasia), 90 samples of Oral
SCC (30 well differentiated, 30 moderately differentiated and 30 poorly differentiated SCC) and 30 oral epithelium for p53 and Bax
protein expressions by immunohistochemical (IHC) method. The data were analyzed using chi-square and Kruskal-Wallis tests.
Result: The quantification of IHC study result revealed that the expression of p53protein was confined to the basal layer but, Bax
was expressed in both basal and suprabasal layers in oral epithelium. Whereas, p53 and Bax were expressed in basal, suprabasal
layers in OED and Oral SCC. The expression of p53 and Bax was 16.7% and 56.7% in oral epithelium respectively. The p53
expression in mild, moderate and severe dysplasia was 76.7%, 83.3% and 93.3% respectively, the Bax expression was 86.7%, 60%
and 50%.The p53 expression in well, moderate and poorly differentiated Oral SCC was 90%, 60% and 40% respectively,Bax
expression was 73.3%,40% and 26.7%. The comparison between oral epithelium, OED and Oral SCC showed statistically
significant for p53 (p-0.000) and Bax(p-0.028). The association between p53 and Bax expression was not significant in oral
epithelium (p-0.568) and OED (p-0.174) while, it was significant in Oral SCC (p-0.000). Conclusion: The immunoexpression of p53
and Bax showed significant among oral epithelium, OED and Oral SCC. The significant association of p53 and Bax in Oral SCC
suggested that the influence of p53 on Bax induced apoptosis probably played a role in malignancy.
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INTRODUCTION
Oral SCC is an epithelial neoplasm and sixth most
common malignancy worldwide and third most common
cancer in South- East and Central Asian region of all
cancers. Globally, around 500,000 new oropharyngeal
growths are analyzed every year, and 75% of these are
from the developing countries with a high rate of
morality.[1, 2] The highest incidence of Oral SCC are
found in the Indian subcontinent, reported as 12.6% per
10,000 populations with increased risk attributed by the
habits of chewing tobacco, betel quid and areca-nut.[3-4]

The development of oral cancer is a multistep process
comprising genetic mutations and chromosomal
abnormalities. The stepwise transition from normal oral
epithelium to oral dysplasia and oral cancer are the
consequences of several genetic and epigenetic
changes.[5] The imbalance in harmony between protooncogenes and tumor suppressor genes plays a crucial
role in triggering and promoting cancerous growth in Oral
SCC.[6]
When the cellular and molecular alteration restricted to
the surface epithelial layers, it is termed oral epithelial
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dysplasia which has an unpredictable course of malignant
transformation.[7,8] There are complex molecular
mechanisms involved in transition from oral leukoplakia
to Oral SCC and numerous biomarkers can be used to
predict the disease progression.[9] Our study was aimed to
evaluate the association of p53 on Bax in OED and Oral
SCC.
MATERIAL AND METHOD:
Specimen collection
This retrospective study performed on 10% neutral
buffered formalin-fixed, paraffin embedded specimens,
were retrieved from the archives of Department of Oral
Pathology and Microbiology, Vinayaka Mission’s
Sankarachariyar Dental College, Salem from the period
of February 2010 to March 2018 (VMSDC/IEC/Approval
No.071).
Based on world Health Organization, the specimens were
segregated according to their histological grades.[10,11] 90
samples of OED (30 mild, 30 moderate and 30 severe
dysplasia), 90 samples of Oral SCC (30well
differentiated, 30 moderately differentiated and30 poorly
differentiated SCC) and 30 samples of oral epithelium
were included for p53 and Bax protein expressions by
IHC method.
Immunohistochemical procedure for p53 and Bax
The primary antibodies used were the Mouse Monoclonal
p53 (Clone BP -53-12, 1: 100 dilution; Path in Situ, US)
and the Rabbit Monoclonal Bax (Clone E63, pre-dilution
form- Bio SB, CA) in a pre-diluted form. All retrieved
paraffin-embedded tissues were cut into 3 to 5 µm
thickness and placed over positive charged slides (Path in

Situ). Then, slides were deparaffinized using xylene and
rehydrated with graded alcohol. Immunohistochemical
technique was performed according to the supplier’s data
sheet. Trisodium citrate solution was used for antigen
retrieval (pH 7.4- 7.8 for p53 and pH 6 for Bax), then
incubated in 6% peroxidase blocker. The sections with
primary antibody for p53 and Bax were incubated at room
temperature for 2hours and 3 hours respectively. The
antibodies were detected using DAB chromogen and
counterstained with Mayer’s hematoxylin.
Interpretation of immunohistochemistry
Presence of brown colored end product at the target site
antigen (nucleus for p53 and cytoplasm for Bax) was
considered as a positive reactivity. The results were
expressed in positive percentage of cells after counting
100 cells in 10 consecutive high power fields. The
percentage of positive cells was assigned according to the
grading system given by Kowichi Nakagawa et al.[12]
Negative
: 0-5% of positive cells
Weakly positive
: 5% to 25% of positive cells
Moderately positive : 25% to 50% of positive cells
Strongly positive
: >50% of positive cells
Statistical analysis
The data were analyzed using IBM SPSS version
21.0statistical software. Kruskal-Wallis test was applied
to compare the expression between oral epithelium, OED
and Oral SCC along with their histopathological grades.
Chi -square test was applied to evaluate the association
between p53 and Bax expression in all groups.

RESULTS
Clinical distributions of samples
The clinical characters (sex and site distribution) of selected samples were summarized (Table I).
Table I: Clinical details of the sample
Clinical Data

Gender
Site

Oral
Epithelium
(n=30)

Male
Female
Buccal
mucosa
Gingiva
Floor of the
mouth
Tongue

17(56.7%)
13(43.3%)
14(46.6%)

Palate

Oral Epithelial Dysplasia
(n=90)
Mild
Moderate
Severe
Dysplasia(n=30
Dysplasia
Dysplasia
)
(n=30)
(n=30)
21(70%)
21(70%)
23(76.7%)
09(30%)
09(30%)
07(23.3%)
26(86.7%)
26(86.7%)
29(96.7%)

Oral Squamous Cell Carcinoma
(n=90)
WDSCC
MDSS
PDSCC
(n=30)
(n=30)
(n=30)
19(63.3%)
11(36.7)
09(30%)

22(73.3%)
08(26.7%)
09(30%)

16(53.3%)
14(46.7%)
15(50%)

10(3.3%)
0

03(10%)
0

01(3.3%)
02(6.7%)

0
01(3.3%)

09(30%)
03(10%)

09(30%)
04(13.3%)

05(16.7%)
02(6.7%)

0

01(3.3%)

01(3.3%)

0

05(16.7%)

07(23.3%)

06(20%)

0

0

0

04(13.3%)

03
(10.0%)
05(16.7%)

01(3.3%)

WDSCC: Well differentiated squamous cell carcinoma; MDSCC: Moderately differentiated squamous cell carcinoma;
PDSCC: Poorly differentiated squamous cell carcinoma
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Table II: Expression and comparison of p53 and Bax in oral epithelium, oral epithelial dysplasia and oral squamous
cell carcinoma.
Oral epithelial
dysplasia
Oral epithelium
(n=30)

Oral epithelial
dysplasia
(n=90)

Oral squamous cell
carcinoma
(n=90)

Percentage of
positive cells
0-5%

p53

Bax

25(83.3%)

13(43.3%)

5-25%

04(13.3%)

06(20.0%)

25-50%

01(03.3%)

03(10.0%)

>50%

0

08(26.7%)

0-5%

14(15.6 %)

31(34.4%)

5-25%

21(23.3%)

08(8.9%)

25-50%

24(26.7%)

13(14.4%)

>50%

31(34.4%)

38(42.2%)

0-5%

33(36.7%)

48(53.3%)

5-25%

12(13.3%)

06(06.7%)

25-50%

24(26.7%)

12(13.3%)

>50%

21(23.3%)

24(26.7%)

p-value

0.568

0.174

0.000*

* p value < 0.001 : Highly significant
Detection of p53 and Bax in Oral epithelium, OED,
and Oral SCC
The expression of p53 was confined in basal /parabasal
layers in oral epithelium but Bax was expressed in basal
and suprabasal layers in oral epithelium. Whereas, p53
and Bax were expressed in basal, suprabasal layers in
OED and Oral SCC. The result of immunoexpression of
p53 and Bax in the oral epithelium, OED and Oral SCC
was summarized in table II.
Comparison of p53 and Bax expression
The comparison between oral epithelium, OED and Oral
SCC showed statistically significant positive cells for p53
and Bax. The expression of positive cells was also
significant between histological grades OED and Oral
SCC. The association between p53 and Bax expression
was not significant in oral epithelium (p-0.568) and OED
(p-0.174) whereas, it was significant in Oral SCC (p0.000) (Table 2).
DISCUSSION
Normal epithelium constitutes proliferative compartment
of
basal/ parabasal layers and differentiating
compartment of superficial layers. Usually immuno
expression of p53 in the normal epithelium is
unappreciated in basal layer. In case, p53 expression is
positive, it is confined to the basal layer. This might have
occurred due to the normal physiological response of
cells to genotoxic stress (physical, chemical or
microbiological).[13,14] However, wild-type p53 never
accumulate in supra basal layer because of its short half life and putative DNA got repaired prior to its
replication.[15] Whereas, Bax expression was greater in
suprabasal layers than the basal layer.[16,17] In our study
also, p53 expression limited to basal layer, but Bax
expression was greater in suprabasal layer.

In oral epithelial dysplasia, p53 expression was detected
in basal and supra-basal layer of the epithelium. This
expression pattern of p53 is likely to reflect the presence
of mutant protein and diminished turnover of cells will
persist for a longer period of time. It also indicated the
presence of damaged DNA cells in differentiating
compartments which have withdrawn from the cell
cycle.[13] In contrast, reduced Bax expression in supra –
basal layer indicateda deregulation of the apoptosis
mechanism, preventing the death of genetically damaged
cell.[18,19] In our study result also similar expressions were
reflected in oral epithelial dysplasia groups.
The p53 positive cells were significantly increasing
between histological grades of OED which coincides with
Woods et al [13] and dissimilar with Regeziet al [20]. The
Bax expression pattern showed a significant association
which coincides with a study by Sousa et al.[21].
Strikingly, expression of p53 and Bax proteins were
inversely proportioned in OED. This pattern of
expression in literature reflects an irreversible process of
the carcinogenic pathway, hence this might be considered
as a predictive maker for malignant transformation.[13,20]
In this study, expression of p53 and Bax proteins were
significantly associated with histological gradesin Oral
SCC. It also revealed that greater number of positive
samples present in well differentiated squamous cell
carcinoma than moderately differentiated squamous cell
carcinoma and poorly differentiated squamous cell
carcinoma. The similar findings were observed in
literatures.[22-24] But, p53 and Bax expressions showed a
greater number of >50% positive cells in poorly
differentiated squamous cell carcinoma and well
differentiated squamous cell carcinoma respectively.
These phenotypic expressions may indicate the difference
in biological activity. This observation might have
occurred due to an amount of more stable transcribed
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protein existent in the dysplastic epithelial islands of Oral
SCC.[25]
The study inference suggest, the expressions of p53 and
Bax proteins were inversely proportioned in OED, which
might indicate their role in early stages of oral
carcinogenesis. Whereas in Oral SCC, the pattern of
expression was greater in highly differentiated tumor than
less differentiated tumor, suggest a good prognostic role
of Bax and p53 proteins. But, the reduced p53 and Bax
expressions in less differentiated tumors proposed a loss
of its apoptotic potential and high proliferation of cancer
cells. The down regulation of p53 and Bax proteins in less
differentiated tumors might lead to increased cell
proliferation and cease of apoptosis, resulting in
development of a more aggressive tumor with the poor
prognosis. [19,26]
In this study, the association p53 and Bax protein showed
a statistically significant in Oral SCC. This corresponds
with results of Rehab et al [27] and he stated that p53 may
induce apoptotic cell death by down-regulation of Bcl-2
and up regulation of Bax expression.[28] The inference
suggested that p53 mediated apoptosis through Bax
presumably occurred in Oral SCC.
CONCLUSION
The immunohistochemical study of p53 and Bax
indicated the significant pattern of expression among oral
epithelium, OED and Oral SCC. The significant
association of p53 and Bax in Oral SCC suggested that
the influence of p53 on Bax induced apoptosis probably
played a role in malignancy. Further challenge is to
elucidate mutant p53 from wild-type and analyze p53
linked Bax mediated apoptosis with other signaling
pathways might contribute to ascertain the direct relation
of p53 mediated apoptosis in oral malignant tumors.
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