ORIGINAL RESEARCH
Oral Pathology

Luan Everton Galdino BARNABE®

Aline Carvalho BATISTA®

Elismauro Francisco de
MENDONCA®

Cassiano Francisco Weege
NONAKA®

Pollianna Muniz ALVES®

@Universidade Estadual da Parafba — UEPB,

Department of Dentistry, Graduate Program
in Dentistry, Campina Grande, PB, Brazil.

B Universidade Federal Goids — UFG,

Department of Dentistry, Graduate Program
in Dentistry, Goiania, GO, Brazil.

Declaration of Interests: The authors
certify that they have no commercial or
associative inferest that represents a conflict
of interest in connection with the manuscript.

Corresponding Author:
Pollianna Muniz Alves
E-mail: pmunizalves@gmail.com

https://doi.org/10.1590/1807-3107bor-2019.v0l33.0103

Submitted: May 30, 2019
Accepted for publication: September 18, 2019
Last revision: October 9, 2019

Cell cycle markers and apoptotic
proteins in oral tongue squamous
cell carcinoma in young and
elderly patients

Abstract: The immunoexpression of pl6, p53, and Bax in oral tongue
squamous cell carcinoma (OTSCC) in young and elderly patients is
assessed based on clinical and morphological parameters. The sample
consists of 60 OTSCC cases: 30 in young (age < 45 years) and 30 in
elderly (age = 60 years) patients. Clinical (tumor size, regional node
metastasis, distant metastasis, and clinical stage) and morphological
(histological grade of malignancy) parameters were evaluated.
Immunohistochemical quantitative analysis was performed using
anti-pl6, anti-p53, and anti-Bax antibodies. None of the evaluated
proteins exhibited statistically significant differences between young
and elderly patients (p>0.05). There was a significant association of
pl6 immunoexpression with clinical parameters in elderly patients.
There were no associations of p53 and Bax with any of the clinico-
morphological parameters. Correlations between pl6 and Bax and
between p53 and Bax immunoexpression were observed in young
patients (r = 0.363; p = 0.048) and in elderly patients (r = 0.433; p = 0.017),
respectively. In conclusion, the assessed proteins could not be used to
determine differences in the biological behavior of OTSCC between
young and elderly patients. Therefore, all proteins activated the pro-
apoptotic pathway of OTSCC in both groups.
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Introduction

In recent years, there has been an increase in the overall incidence of
oral tongue squamous cell carcinoma (OTSCC) in young patients'>® at a
frequency that ranges from 0.13 to 12.76% among all cases of OTSCC.>*45%
Males are more frequently affected by OTSCC, regardless of age, although
recent studies have indicated an increase in incidence among young
women."? The etiopathogenesis of OTSCC in young patients is still
widely discussed in the scientific literature because many patients are
not exposed to the main risk factors, such as smoking and/or alcohol
consumption.'** Heredity* and human papillomavirus (HPV) infection
have been suggested to play a role in this age group.”
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Another point of discussion is that OTSCC
sometimes has a more aggressive biological behavior
among young patients,®® whereas other studies show
no difference in relation to elderly patients.*''2 Thus,
molecular studies on mechanisms of regulation
and progression of OTSCC have been performed
to elucidate differences in its biological behavior
between young and elderly patients.”*®

It has been shown that cell cycle regulatory
proteins, such as p16, encoded by the CDKN2A
(9p21) gene and p53, encoded by TP53 (17p13.1), act
on the etiopathogenesis” and biological behavior
of OTSCC.” Overexpression of p53 protein has
already been demonstrated in OTSCC in young and
elderly patients, exhibiting significant difference for
the former group.” Few studies have analyzed the
immunoexpression of pl6 and p53 in oral squamous
cell carcinoma (OSCC), including oral tongue and
other anatomical regions, in young and elderly
patients.””? Rushatamukayanunt et al.” observed
statistical difference in p53 immunoexpression with
higher scores in elderly patients. Galvis et al.' found
no difference in pl6 and p53 immunostaining between
young and elderly patients.

Deregulation of the pro-apoptotic pathway,
via Bax protein, which is a member of the
BCL2 family,"**is also related to progression of
carcinogenesis. Overexpression of Bax has already
been observed in OSCC," but no study to date has
specifically evaluated its immunoexpression in
OTSCC between age groups, associating it with
clinico-morphological parameters.

Therefore, the aim of the present study was
to evaluate the immunostaining of p16, p53, and
Bax proteins in a case series of OTSCC in young
patients (age <45 years) and elderly patients (age
260 years), relating it to clinical and morphological
parameters, to understand possible differences
in the biological behavior of this tumor between
age groups.

Methodology
Study design

Thirty cases of OTSCC in young patients (age
<45 years) and 30 cases in elderly patients (age =60
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years) were selected. The cases were diagnosed at
three oncology referral hospitals in Brazil (Hospital
Napoledo Laureano - Jodo Pessoa/Paraiba, Hospital of
Assistance Foundation of Parafba - Campina Grande/
Paraiba, and Hospital Aradjo Gorge - Goidnia/Goias)
over a period of 14 years (from 2002 to 2016). Patients
undergoing surgical treatment, with complete
clinical and pathological data and with sufficient
amounts of biological material for morphological and
immunohistochemical analyses were included in the
study. The cutoff age of 45 years was used following
previously published recommendations.>®!417
Patients previously subjected to radiation therapy
or chemotherapy were excluded. This study was
approved by the Research Ethics Committee of
Universidade Estadual da Paraiba (process no.
58218016.7.0000.5187).

Clinical data and morphological analysis

Clinical data such as gender, age, tumor size (T),
regional lymph node metastasis (N), distant metastasis
(M), and clinical stage (TNM) were obtained from
the patient records. For morphological analysis, 5-pm
sections were obtained from paraffin-embedded
biological material. Histological sections were stained
with hematoxylin and eosin and examined under a
light microscope (Leica DM 500; Leica Microsystems
Vertrieb GmbH, Wetzlar, Germany) by two previously
trained examiners. Specimens were analyzed using
the 2017 World Health Organization histological
grading system, and tumors were classified into three
types: well-differentiated, moderately differentiated,
and poorly differentiated.

Immunohistochemical study
Three-micrometer sections were mounted on
glass slides prepared with organosilane adhesive.
Tissue sections were deparaffinized, rehydrated,
and subjected to antigen retrieval. The sections
were then immersed in 3% hydrogen peroxide to
block endogenous peroxidase. After incubation
with primary monoclonal anti-pl6 (clone 1661;
Santa Cruz Biotechnology, Dallas, TX; 1:200
dilution; 60 min), anti-p53 (clone DO-7; Dako,
Carpinteria, CA; 1:250 dilution; 60 min), and anti-
Bax antibodies (clone A3533; Dako, Carpinteria,



CA; 1:300; overnight), the sections were washed
with Tris-HCl buffer and treated with a polymer-
based complex (Reveal™; Spring Bioscience Corp.,
Pleasanton, USA). Peroxidase activity was visualized
by immersing the sections in diaminobenzidine
(DAB Substrate System; Spring Bioscience Corp.,
Pleasanton, USA). Finally, the histological sections
were counterstained with Mayer’s hematoxylin,
dehydrated, and mounted on slides with a coverslip.
Fragments of healthy oral mucosa were used as
positive control for p16, OSCC tissue was used as
positive control for p53, and tonsillar tissues were
used as positive control for Bax. The negative control
consisted of omission of primary antibodies in the
protocol described above.

Immunohistochemical analysis

The histological sections were blindly analyzed
by one previously trained examiner under a light
microscope (Leica DM 500; Leica Microsystems
Vertrieb GmbH, Wetzlar, Germany). Ten fields in
OTSCC with high immunoreactivity were selected.
Each field was photomicrographed (ICC 50HD;
Leica Microsystems Vertrieb GmbH, Wetzlar,
Germany) at 400x magnification, and images
were transferred to Image]® software (Imaging
Processing and Analysis in Java; National Institute
of Mental Health, Bethesda, USA). Cells with brown-
stained nuclei were considered positive for pl6
and p53 immunoexpression and for cytoplasmic
BAX immunoexpression. The positivity index (PI)
was calculated (total of immunopositive neoplastic
cells divided by 1,000 and multiplied by 100) for
each case. This method for analysis of pl6, p53,
and BAX immunoexpression was adapted from
Rushatamukayanunt et al.”

Statistical analysis

Results were analyzed using IBM SPSS Statistics
20.0 software (IBM Corp., Armonk, USA). Descriptive
statistics was used for characterization of the
sample. The chi-square test or Fisher’s exact test was
used to determine possible associations between
clinico-morphological parameters and age groups.
Analysis of the percentages of immunopositive cells
for pl6, p53, and Bax by the Kolmogorov-Smirnov
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test revealed absence of a normal distribution.
Therefore, the nonparametric Mann-Whitney
test was used to compare the median percentages
of immunopositive cells for pl6, p53, and Bax
according to age groups. Spearman’s correlation
test was used to analyze the correlations among
the immunoexpressions of pl6, p53, and Bax in
each group. The level of significance was set at 5%
(p < 0.05) for all tests.

Results

Clinico-morphological study

Sixty OTSCC cases showed a higher prevalence
among males in both young (age <45 years) (70.0%,
21/30) and elderly patients (age = 60 years) (53.3%,
16/30), with a mean age of 38.17 = 7.05 for young
patients and of 70.60 £ 7.30 for elderly patients.
In both groups, there was a high prevalence of
small-sized tumors (T1/T2), corresponding to
63.3% in young patients and 80.0% in elderly
patients. Similarly, absence of regional lymph
node metastasis (N0) and distant metastasis (M0)
was observed in most cases in both age groups.
Regarding TNM staging, the elderly group showed
a high frequency of early-stage (I/II) tumors (66.7%),
whereas the young group showed identical rates for
initial clinical stages I/1I (50.0%) and for advanced
stages I1I/1V (50.0%). The morphological analysis
revealed a greater number of moderately and poorly
differentiated tumors in both groups. Association
of clinical and morphological parameters of OTSCC
between young and elderly patients did not have
statistical significance (p > 0.05) (Table 1).

Immunohistochemical analysis
Immunostaining demonstrated that p53 and
pl6 exhibited a brown staining pattern in the
nucleus, while Bax showed the same pattern in
the cytoplasm of neoplastic cells. P53 was mainly
expressed at the periphery of tumor nests in young
and elderly patients (Figures A and D, respectively).
Immunostaining of pl6 was predominantly observed
at the periphery of tumor nests in young patients
and diffusely stained in elderly patients (Figures B
and E, respectively). Bax immunoexpression was
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Table 1. Absolute and relative distribution of cases according
to age groups and clinico-morphological parameters.

Groups

Clinico-morphological Young patients  Elderly patients  p-value

parameters
n (%) n (%)

Sex
Male 21 (70.0) 16 (53.3) 0.184*
Female 9 (30.0) 14 (46.7)

Tumor size
T1/T2 19 (63.3) 24 (80.0) 0.152*
T3/ T4 11 (36.7) 6 (20.0)

Regional metastasis
NO 17 (56.7) 22 (73.3) 0.176*
N1-N3 13 (43.3) 8 (26.7)

Distant metastasis
MO 30 (100.0) 27 (90.0)  0.237**
M1 0 (0.0) 3(10.0)

Clinical stage
Al 15 (50.0) 20 (66.7) 0.190*
n/ v 15 (50.0) 10 (33.3)

Histological grade of malignancy (WHO, 2017)
Well-differentiated 13 (43.3) 10 (33.3) 0.426*
g’:ﬁ:r‘zr:tzzuye/g""rly 17(56.7) 20 (66.7)

*Chi-square test; **Fisher’s exact test

localized diffusely in the cytoplasm of tumor cells
in both young and elderly patients (Figures C and
F, respectively).

P53 immunoexpression was observed in 90.0%
of cases in young (median 40.40) and in 97.0% in
elderly (median 15.65) patients (p = 0.231). This
immunoexpression was not significantly associated
with any of the clinico-morphological parameters
in the two age groups. P16 immunoexpression was
found in 70.0% of OTSCC in young (median 9.80) and
97.0% in elderly (median 15.30) patients (p = 0.343),
and there was a significant association with tumor
size (p = 0.020), regional lymph node metastasis
(p=0.039), and clinical staging (p = 0.006) in elderly
patients. Bax exhibited immunostaining in 100.0% of
cases in both groups (p = 0.065) and there were no
associations with any of the clinico-morphological
parameters (Table 2).

Spearman’s correlation test revealed a significant
correlation between pl6 and Bax immunoexpression
in young patients (r = 0.363; p = 0.048) and between
p53 and Bax in elderly patients (r = 0.433; p = 0.017).

Figure. Immunohistochemical features of p53, p16, and Bax in OTSCC in young and elderly patients. (A) and (D) Nuclear
immunoexpression of p53 mainly at the periphery of tumor nests in young and elderly patients, respectively (200x). (B) and (E)
Nuclear positivity of p16 predominantly observed at the periphery of tumor nests in young patients and diffuse staining detected in
elderly patients, respectively (200x). (C) and (F) Strong cytoplasmic immunopositivity for Bax localized diffusely in all tumor nests in
young and elderly patients, respectively (200x).
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Table 2. Comparison of immunoexpression of p16, p53, and BAX in cases of OTSCC in young (<4 5 years) and elderly (= 60 years)

patients according to clinico-morphological parameters.

plé
Parameters Groups n
Median Qu5—Qys
Young patients
T1-12 19  9.30 0.40-34.40
Tumor size
T3-T4 11 16.60 0.00-83.90
Regional NO 17 1030 0.20-35.15
metastasis N1-N3 13 690 0.00-74.15
I/ 15 10.30 0.40-35.90
Clinical staging
1/ v 15 6.90 0.00-64.40
el 13 000 0.00-33.75
Histological grade ~ differentiated
of malignancy Moderately
(WHO, 2017) andpoorly 17 16.60 1.00-50.90
differentiated
Older patients
T1-12 24 905 1.35-31.67
Tumor size
T3-T4 6 50.05 26.70-74.95
Regional NO 22 855 1.25-32.40
mefastasis N1-N3 8 4185 11.42-61.17
I/ 20 680 1.15-31.15
Clinical staging
I/ v 10 41.85 16.87 - 64.55
. Wel.l 10 30.70 1.40-52.25
Histological grade ~ differentiated
of malignancy
(WHO, 2017) Moderately
andpoorly 20 9.05  1.85-36.30
differentiated
Discussion

Possible differences in the biological behavior of
OTSCC in young and elderly patients are still widely
discussed.®**?"” Clinical®*”” and molecular”'"'2'® aspects
have been investigated as possible factors for this
distinct behavior. Among these molecular aspects, cell
cycle proteins (pl6 and p53) and apoptotic proteins
(Bax) play a crucial role in the progression of OTSCC,
despite the paucity of studies on their participation
in OTSCC in young and elderly patients.”’>'” Our
findings demonstrated participation of p53, p16, and
Bax proteins in the carcinogenesis of OTSCC, but no
significant difference between age groups.

A matter of controversy surrounds the ranges
established for classification of young age (< 30 years®

p-value

0.586

0.816

0.916

0.065

0.020

0.039

0.006

0.523

p53 BAX
p-value p-value
Median Q,5—Qy5 Median Q,5-Qys
37.30 1.00-52.40 0355 53.10 31.00-73.80 0.533
52.30 7.40-60.10 7420 21.50-79.40
43,50 4.05-57.15 0.722 53.10 34.40-72.60 0.439
16.10 3.60-57.70 7450 12.20-87.25
43.50 1.00-53.60 0.983 53.10 37.80-71.40 0.520
21.40 5.70-59.40 7420 12.40-83.20
36.10 0.75-46.20 0.149 4480 1520-70.45 0.075
52.30 6.55-60.40 71.40 37.50-85.55
21.70 1.05-44.17 0.736 6820 50.67-79.30 0.055
3.80 0.60-61.55 84.60 66.32 -88.40
15.65 0.95-36.75 0.412 70.95 56.65-83.40 0.851
2720 1.15-86.35 64.85 53.10-82.22
21.70 1.05-37.45 0912 69.75 52.15-79.45 0.48]
440 0.60-82.85 73.70 53.30-86.12
19.60 2.25-39.92 0.725 7450 46.40-87.62 0.567
15.65 0.80-56.02 69.05 54.77-79.30

to <60 years®), although OTSCC is more commonly
observed at the ages of <40 years>'’ and <45 years.5*"
This lack of consensus hinders comparison with
different studies. In the present study, patients aged
<45years were classified as young because this is the
cutoff already established by our research group.>"!

In our study, pl6 immunoexpression was associated
with clinical parameters (larger tumors, regional
lymph node metastasis, and advanced clinical stages)
in elderly patients (age = 60 years), thus suggesting that
this protein may participate in later phases of OTSCC
development in elderly patients, although there was no
significant difference between the age groups, similar
to what was found by Rushatamukayanunt et al.,”
Farquhar etal.” and Galvis et al.”? Wang et al.® found
no difference in pl6 immunoexpression in OSCC
between young (age <60 years) and elderly patients (age
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> 60 years). Therefore, pl6 immunostaining could not
be utilized as a marker of distinct biological behavior
of OTSCC between young and elderly patients.

The current study also did not observe a statistically
significant difference in p53 immunoexpression
between age groups, nor in the clinical parameters,
similarly to other studies.”" Goldstein and Irish,*
in a literature review, showed absence of significant
differences in the expression of p53, p21, Rb, and
MDM2 proteins in younger patients, but a higher
frequency of microsatellite instability in this age
group. Santos-Silva et al.” observed a high incidence of
abnormalities in the DNA ploidy of OTSCC in young
patients, which indicates marked genomic instability
and genetic differences in OTSCC between young and
elderly patients. Rushatamukayanunt et al.” evaluated
pl6 and p53 immunoexpression in cases of OSCC in
young (age < 40 years) and elderly (age > 40 years)
patients with presence and absence of HPV at high risk
for malignancy and observed significant differences
in p53 immunoexpression between age groups,
association of combined immunoexpression of pl6 and
p53 with the histological grade of tumors, as well as
absence of a relationship of these proteins with HPV.
Those authors suggest that p53 immunoexpression
has no correlation with HPV in OSCC in young and
elderly patients.

In our study, there was no statistically significant
difference in Bax immunoexpression in OTSCC
between the age groups or in the clinico-morphological
parameters. Likewise, Camisasca et al.”® did not observe
an association between Bax immunoexpression
with clinicopathological parameters and with the
survival of OSCC patients, regardless of age. Xie etal.®
evaluated the immunoexpression of p53 and Bax in
OTSCC and found no correlation with age groups,
but they found that Bax overexpression was related
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