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ABSTRACT

Background: Neoplasia results from various genetic and
epigenetic factors. Our study focused on the pathogenesis which
involved an imbalance in various molecular mechanisms which
regulated cell proliferation and apoptosis. The anti-apoptotic
mechanism is regulated by Bcl-2 gene, while Ki-67 is expressed
exclusively in nuclei of proliferating cells. This study was done to
evaluate the basic pathologic process which underlay well and
poorly differentiated oral squamous cell carcinoma (OSCC).

Materials and Methods: Thirty cases of OSCC were selected,
out of which 11 were well differentiated, 9 were moderately
differentiated and 10 were poorly differentiated. Three slides
of 4um thickness were prepared out of each sample, which
were then subjected to Hematoxylin and eosin stain (H&E)
staining and two types of immunohistochemical (IHC) staining.
Immunohistochmical markers used were Ki-67 (proliferative
marker using MIB-1 (Molecular Immunology Borstel 1) antibody)
and Bcl-2 (anti-apoptotic marker). The number of MIB-1 and
Bcl-2 positive cells was calculated from ten different high power
fields, by counting the number of positive cells per 50 cells in each

INTRODUCTION

Squamous cell carcinoma (SCC) of the oral cavity represents the
sixth most common cancer worldwide and it accounts for 90% of
head and neck lesions [1]. The basis of the carcinoma formation lies
in the fact that there is activation of growth promoting oncogenes,
inactivation of tumour suppressor genes and alterations in the genes
that regulate apoptosis, leading to unregulated cell proliferation and
decreased apoptosis. The ultimate progressive growth of tumours
and the rate at which they grow, are determined by an excess cell
production over cell loss. In tumours with large growth fractions,
this imbalance is large, resulting in a more rapid growth than that
which is seen in those in which cell production exceeds cell loss
by only a small margin. Some tumours result from a high cell turn
over, thus implying higher rates of cell proliferation, for example,
fast growing tumours like leukaemias and lymphomas, whereas in
other tumours, growth occurs due to mutation in the genes which
regulate apoptosis, resulting in tumour progression, whichis caused
by reduced cell death rather than explosive cell proliferation. Such
tumours result from a defect in the regulation of programmed cell
death (apoptosis), which may contribute to the pathogenesis and
progression of cancer [2].

B-cell lymphoma/leukaemia-2 (Bcl-2) gene was first discovered in
follicular non-Hodgkin’s B-cell lymphoma. It includes anti-apoptotic
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field, by making a grid pattern. The overall percentage value for
each case was evaluated for MIB-1 and Bcl-2 positive cells. Karl-
Pearson’s co-relation coefficient was calculated between MIB-1
and Bcl-2 in each group. The aim of this study was to co-relate
the expression of Ki-67, a proliferative marker, by using MIB-1
antibody and Bcl-2, an anti-apoptotic marker in various grades of
OSCC and also to determine whether there was any co-relation
between these two markers in the 30 cases of OSCC.

Results: A statistically significant increase for MIB-1 and a
statistically significant decrease for Bcl-2 was found in well to
moderately to poorly differentiated Squamous cell carcinoma
(SCC). A statistically significant co-relation was also found
between MIB-1 and Bcl-2 in poorly differentiated OSCC.

Conclusion: MIB-1 expression is predominant in well, moderate
and poorly differentiated SCCs. Bcl-2 expression is predominant
in well differentiated than in moderately and poorly differentiated
OSCC, which suggested that apoptosis probably played a major
role in the early stages of carcinogenesis.

Keywords: Bcl-2, MIB-1, Squamous cell carcinoma

and pro-apoptotic proteins. The anti-apoptotic proteins are Bcl-2
and Bcl-XL, while the pro-apoptotic proteins comprise Bax and
Bak. Thus, it is the relative concentration of pro and anti-apoptotic
members which decides the actual outcome of a cell which is
challenged by an apoptotic stimulus. Over expression of Bcl-2
results in an alteration of programmed cell death, with persistence
of cells that fail to die. In normal proliferating epithelium, Bcl-2 is
expressed in stem cell zones such as the basal layers, where it
acts to prevent the death of cells in the regenerative compartment.
Bcl-2 protein overexpression has been found in the early phase of
epithelial carcinogenesis [3].

MIB-1 is @ monoclonal antibody which was developed by Cattoretti
et al., for the detection of Ki-67 antigen, because the original Ki-67
antibody showed immunopositivity only for fresh and frozen tissue
sections. MIB-1 recognizes Ki-67 antigen, which is expressed
exclusively in nuclei of proliferating cells. (i.e, G1, S, G2 and M
phases) [4].

Though, both cell proliferation and a decreased rate of apoptosis
are involved in pathogenesis of carcinogenesis, in this study, an
attempt was made to determine the predominant mechanism of
carcinogenesis in varying grades of OSCC, by evaluating the IHC
expressions of Bel-2 and Ki-67 with the use of MIB-1 antibody.



Jessica Garewal et al., Expression of Bcl-2 and MIB-1 Markers in OSCC- A Comparative Study

MATERIALS AND METHODS

The study sample consisted of 30 cases of histologically verified
SCC of the oral cavity. Out of them, 11 cases were of well-
differentiated, 9 were of moderately differentiated and 10 were of
poorly differentiated OSCC. The sections were obtained from the
archives of Rajiv Gandhi Cancer Hospital, Delhi, India. In each case,
three sections, each of 4um thickness, were taken. One section
was stained with H&E stain [5] for histopathological verification and
confirmation of the histopathological grade of SCC. Of the other
two sections which were taken on a poly-L-lysine coated slides, one
was subjected to immunohistochemical (IHC) staining for MIB-1
expression and the other was subjected to IHC for Bcl-2 expression
[6]. IHC was done by using Biocare Medical Company antibody
kit and Biocare MACH 1 Universal HRP-Polymer Kit for both the
markers [Table/Fig-1-3].

For counterstaining, slides were dipped in Gill's Haematoxylin for
2-3 minutes, cleared in acetone and xylene and finally mounted
with DPX (Distyrene 80 Dibutyl Pathylate Xylene). Its expansion
was minimal. During imunohistochemical procedure, normal oral
mucosa was used as a negative control, while reactive lymph nodes
were used as positive controls.

The slides were subjected to IHC staining and were studied under
4X, 10X and 40X by using motic BA 400 software. The numbers
of MIB-1 and Bcl-2 positive cells were noted in 10 different high
power fields, by counting the number of positive cells per 50 cells
in each field. The 50 cells from each field were counted by making
a grid pattern (by the help of motic software), which divided the
field into 10 equal divisions and from each division, five good cells
with proper cell outlines were chosen, in order to reduce bias. The
above-mentioned data was recorded on a master chart for analysis.
Percentage value for each case was calculated for MIB-1 and Bcl-2
positive cells. Means and standard deviations for the markers, MIB-1
and Bcl-2 in each group of well, moderate and poorly differentiated
SCCs were calculated and Karl-Pearson’s correlation coefficient
was calculated between MIB-1 and Bcl-2 in each group [Table/Fig-
4-7].
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[Table/Fig-1]: H & E staining in OSCC using H & E staining X40
[Table/Fig-2]: Histological staining in well differentiated SCC using MIB-1 marker X40
[Table/Fig-3]: Histological staining in well differentiated SCC using Bcl-2 marker X40
[Table/Fig-4]: Histological staining in moderately differentiated SCC using MIB-1 marker X40
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RESULTS AND OBSERVATIONS

It was observed that there was a statistically significant increase
for MIB-1 immunostaining and a statistically significant decrease for
Bcl-2 immunostaining in well to moderately to poorly differentiated
SCCs [Table/Fig-8]. A strong negative co-relation between MIB-1
and Bcl-2 expressions was found in poorly differentiated SCCs. A
weakly negative co-relation was found between MIB-1 and Bcl-2
expressions in well differentiated SCCs and a weakly positive co-
relation was also observed in moderately differentiated SCCs [Table/
Fig-9]. A statistically insignificant co-relation was found in well and
moderately differentiated SCCs, while a statistically significant co-
relation was found in poorly differentiated SCCs [Table/Fig-10].

DISCUSSION

The expressions of MIB-1 and Bcl-2 were evaluated in various
grades of histologically diagnosed OSCC cases. In our study,
MIB-1 antibody was used in order to detect Ki-67 expression, as
Ki-67 had a major drawback that it could be used only for fresh
and frozen sections. Ki-67 human nuclear antigen is expressed
during the G1, S, G2 and M phases of the cell cycle, but it is not
expressed in the quiescent GO phase [7].

The expression of proliferating marker, MIB-1, showed a statistically
significant increase in well to moderately to poorly differentiated
SCGCs, which was in accordance with the study done by Zidar
[8], who suggested that the proliferative fraction progressively
increased with the grade of carcinoma and tumour results, due
to abnormal proliferation and maturation of epithelial cells. Studies
done by Xie et al.,[9] and Guimaraes et al., [10] also showed a
co-relation between high values of Ki-67 expression, with a poor
prognosis in SCCs of tongue.

The expression of anti-apoptotic marker, Bcl-2, showed a
statistically significant decrease in well to moderate to poorly
differentiated OSCCs, which was in accordance with the
studies done by Loro et al., [11] and Schoelch et al., [12], where
dysregulation of Bcl-2 and loss of its expression were noted with
increasing grades of carcinoma. The downregulation of Bcl-2

[Table/Fig-5]: Histological staining in moderately differentiated SCC using Bcl-2 marker X40
[Table/Fig-6]: Histological staining in poorly differentiated SCC using MIB-1 marker X40
[Table/Fig-7]: Histological staining in moderately differentiated SCC using Bcl-2 marker X40
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Cases | Well-Differentiated | Moderately Differentiated | Poorly Differentiated
0oscC 0OscC 0scC
MIB-1 Bcl-2 MIB-1 Bcl-2 MIB-1 Bcl-2
1. 51.8% 8.4% 72.8% 6.6% 86.4% 3%
2. 61.6% 8.6% 68.4% 6.8% 70% 4.2%
3. 67.6% 11.8% 79% 7.6% 78.2% 2.8%
4. 53.2% 11.8% 77.4% 5.8% 81.8% 2.6%
5. 71.2% 7.4% 71% 5.6% 78.8% 4.6%
6. 56.4% 6.5% 72.2% 6.2% 87.4% 4.6%
7. 54% 7.6% 68% 5.6% 71.6% 3.8%
8. 67.4% 13.6% 73.6% 6.8% 76.8% 2.2%
9. 68.2% 7.2% 77.6% 4.8% 88.6% 3.2%
10. 51.8% 9.8% - - 76.4% 4.6%
11. 58.6% 10.2% - - - -

[Table/Fig-8]: Table showing the percentage values of MIB-1 and
Bcl-2 expression in 11 cases of well differentiated, 9 of moderately
differentiated and 10 of poorly differentiated OSCC
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WELL DIFF. MODERATE POOR DIFF.
Q5CC DIFF. O5CC 0sCC
[Table/Fig-9]: Line diagram showing the mean values of MIB-1 and
Bcl-2 marker in well, moderate and poorly differentiated OSCC

Group Mean = Mean = | Co-relation | p-value
SD SD between
for MIB-1 | for Bcl-2 | MIB-1 and
Bcl-2

Well Differentiated 60.1636 9.3545 -0.0979 p>0.05 | Insignificant
SCC (n=11) +7.3424 | +2.2818
Moderately 73.3333 6.2022 0.0716 p>0.05 | Insignificant
differentiated +3.9799 +0.8426
SCC (n=9)
Poorly differentiated | 79.5848 3.5623 -0.1597 p<0.05* | Significant
SCC (n=10) +6.4377 | +0.9131
[Table/Fig-10]:Table showing the mean values + standard deviation and

the co-relation co-efficient of MIB-1 and Bcl-2 expression in well,
moderate and poorly differentiated OSCC

expression, with increasing grades of SCC’s, indicated that this
oncoprotein could play a role in relatively early events which were
seen in the development and progression of OSCC [13].

However, in contrast to these findings, study done by Solomon et
al., [14] showed an inverse relationship between Bcl-2 and levels of
differentiation of OSCCs. Authors justified these findings, as there
was over-expression of Bcl-2 and loss of function of p53, which
played important roles in tumourigenesis of oral cancers, as they
resulted in defective apoptosis and in subsequent progression of
tumour.

A statistically significant co-relation was found between MIB-1 and
Bcl-2 expression in poorly differentiated OSCCs. A similar finding
was observed by Piattelli et al., [6], where a significant co-relation
was found between MIB-1 and Bcl-2. According to this study,
proliferative activity was highest, while anti-apoptosis was lowest
in case of invasive carcinomas.

Journal of Clinical and Diagnostic Research. 2014 Jul, Vol-8(7): QC01-QC04

Jessica Garewal et al., Expression of Bcl-2 and MIB-1 Markers in OSCC- A Comparative Study

Staibano et al., [15] found a low positivity for the proliferating
marker, combined with a high positivity for Bcl-2 protein, which
correlated with better clinical outcomes in OSCCs. This study was
conducted in order to get a better understanding of the dominant,
basic, pathologic process which underlay the development of
well differentiated OSCC, as opposed to that existent in poorly
differentiated lesions. An attempt was made to correlate the
histological grade of the tumour with the pathogenesis.

Alterations in the levels of proteins pertaining to cell proliferation and
apoptosis, are strong indicators of malignant potential in OSCCs
and they help in visualizing early stages of oral carcinogenesis
[16]. Abnormal Bcl-2 protein favours cell accumulation in tumour
cells by allowing them to escape apoptosis, whereas increased
Ki-67 protein promotes abnormal proliferation [17,18]. Detection
of proliferative index and apoptotic abnormalities with the use of
such markers, even before the consequences become clinically
or histologically evident, will greatly enhance the potential for
making an early diagnosis [19]. Studies which have larger sample
sizes should be done, which will help in understanding both the
markers better and also aid in deciding the treatment plan.

CONCLUSION

Although proliferation is predominant in well, moderately and poorly
differentiated lesions, anti-apoptosis is the dominant mechanism in
the well differentiated than in moderately and poorly differentiated
lesions. Further investigation is needed to collaborate the expression
of various oncogenes during development and progression of oral
neoplasia, so as to open avenues for therapeutic modalities.
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