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Abstract: This is a descriptive retrospective hospital based study conducted in Khartoum state hospitals. The study aimed to detect
the expression of Bcl-2 proteins in cervical tumors using immunohistochemical method.Forty paraffin embedded blocks previously
diagnosed as cervical tumors were selected. Samples include 30 (75%) malignant tumors (28/30) samples were squamous cell
carcinoma and (2/30) samples were adenocarcinoma and 10 (25%) samples were benign tumors.The patient’s age ranged between
30 and 85 years with mean age of 55 years, most patients 26 (65%) were less than 70 years and the remaining 14 (35%) patients
were more than 70 years.One section of 3 um thickness was cut from each paraffin block by rotary microtome and stained by
immunohistochemical method (modified new indirect method) for detection of Bcl-2. Data collected from patient’s files and results
obtained were analyzed using SPSS computer program.Immunohistochemical expression of Bcl-2 was revealed positive result in
12/30 samples and negative result in 18/30 in malignant samples while all benign tumors showed negative result for Bcl2, with
significant statistical association between Bcl-2 expression and histopathology diagnosis (P=0.02).0ut of 12 Bcl2 positive samples,
11 samples were squamous cell carcinoma and only one sample was adenocarcinoma with no statistical association between Bcl-2
expression and type of cancer (P=0.78).Comparison between the expression of Bcl-2 and grade of the cancer the positive result was
detected in 2/4 samples of well differentiated tumors, 5/12 samples of moderately differentiated tumors and 4/12 samples of poorly
differentiated tumors with no relation between histological grade of tumor and Bcl-2 expression (P=0.55).This study concludes that
there is association between Bcl-2 expression and malignant tumors of cervix, with no association with both type of cancer and the

histological grade of tumor.
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1. INTRODUCTION

Cervical cancer is a malignant neoplasm arising from cells
originating in the cervix uteri. One of the most common
symptoms of cervical cancer is abnormal vaginal bleeding,
but in some cases there may be no obvious symptoms until the
cancer has progressed to an advanced stage @,

Cervical cancer is the third most commonly diagnosed cancer
word wide and the fourth leading cause of cancer death in
women @, It affects about 16 per 100,000 women per year
and kills about 9 per 100,000 per year ©,

Approximately 80% of cervical cancers occur in developing
countries @, Cervical cancer death rates have been
decreasing, but the disease still accounted for 200,000 deaths
in 2010; in developing countries, 46,000 of these women were
aged 15-49 years, and 109,000 were aged 50 years or older ©).
Infection with some types of human papilloma virus (HPV) is
the greatest risk factor for cervical cancer, followed by
smoking. Other risk factors include human immunodeficiency
virus, oral contraceptive use, hormone replacement therapy
use and previous cancer ©),

Not all of the causes of cervical cancer are known, however,
several other contributing factors have been implicated ).
Papa Nicola smear can be used as a screening test for pre
cancers and cancer, but do not make a final diagnosis of
cervical cancer. Confirmation of the diagnosis of cervical
cancer or pre-cancer requires a biopsy of the cervix; this is
often done through colposcopy ©.

Bcl-2 is a proto-oncogene situated in the inner mitochondrial
membrane. It is a 25 KD protein with 239 amino acids which

protects the cells from apoptosis and is localized on the long
arm of the 18thchromosome ©,

Bcl2 over-expression is present in premalignant and
malignant lesions of cervix. It has been suggested that bcl2
may play a vital role in a relatively early stage of cervical
cancer. Bcl2 positivity has also been shown to confer a better
5 year survival rate and prognosis “9,

Bcl2 is responsible for the prevention of apoptotic cell death
in several situations. Inappropriate expression of bcl-2 may
prolong survival of defective and harmful cells, including
those involved in HPV infection, thus increasing the
probability of malignant conversion 9,

Bcl2 overexpression is present in premalignant and malignant
lesions of cervix. It has been suggested that it play a vital role
in a relatively early stage of cervical tumorigenesis in
association with HPV infection. Bcl2 positivity has also been
shown to confer a better 5 year survival rate 19,

Two studies of bcl-2 expression and cervical cancer have been
found 61 to 63 percent of invasive cervical cancer to have bcl-
2 over expression, and in both studies, this correlated with
increase overall survival 2,

Other studied of bcl-2 expression and cervical cancer showed;
there are 12 of the 27 samples stained positively (44%). This
positively increase in early stage (grade one) as 50%, this
correlated indicated that Bcl-2 is good to using as prognostic
marker for cervical cancer ®. Over expression of Bcl-2
protein was activated in the early stage of cervical cancer ¢4,
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Bcl-2 expression as immunohistochemistry techniques in 40
cases, Bcl-2 was expressed in 65% of cervix squamous cell
carcinoma (9,

2. Materials and methods:

2.1 Materials:

Archived tissue blocks obtained from samples cervical tumors
were used in this study.

2.2 Methods:

2. 2.1 Study design:
This is a hospital based descriptive retrospective case study
aimed to detect expression of bcl-2 tumor marker in cervical

tumor using immunohistochemical method.

2.2.2 Sample processing:

Section to be stained were cut at 3um thickness by rotary
microtome, mounted in positively charged glass slides and put
at 60°C oven for 30 minutes

2.2.2.1 Immunohistochemical staining:

The section of 3um thickness were obtained from formalin
fixed paraffin embedded tissue using a rotary microtome, then
immunostained using monoclonal antibodies by new indirect
technique as follows:

Sections were dewaxed in hot oven and cleared in two
changes of xylene for two minutes, then hydrated through
descending concentrations of ethanol (100%, 90%, 70%,
50%) and water two minutes for each, then Ag retrieval by
water bath retrieval technique for thirty minutes at 97°c
(coplin jar containing citrate buffer PH 6.0), then washed in
phosphate buffer saline (PH 7.4) for five minutes, then
section use circulated by Dako pen, then treated with
hydrogen peroxide solution for fifteen minutes, then washed
in phosphate buffered saline (PH 7.4) for five minutes, then
treated with anti Bcl-2 (Bcl-2 alpha Ab-1) primary antibody
for thirty minutes, then rinsed in phosphate buffered saline
(PH 7.4), then treated with secondary polymer conjugated
antibody for thirty minutes, then rinsed in phosphate buffer
saline (PH 7.4), then treated with DAB for seven minutes,
then washed in phosphate buffer saline (PH 7.4) for five
minutes, then counter stained in Mayer’s haematoxylin for
one minutes, then washed and blued in 0.05% ammoniated
water for 16 second, then washed in tap water, then
dehydrated through ascending concentrations of ethanol
(50%, 70%, 90%, 100%), then cleared in xylene and mounted
in DPX mountant (6),

2.2.3 Result interpretation:
Detection of more than 5 cells with brown cytoplasm per one

field considered as positive result.
All quality control measures were adopted; positive and
negative control slides were used during

immunohistochemical staining.

2.2.4 Data analysis :
Data analysis was done using SPSS 11.5 computer program.

Frequencies mean and chi-square test values were calculated.
2.2.5 Ethical consideration:

Sample collected after taking ethical acceptance from hospital
administration .
RESULTS
A total of 40 samples of patients with cervical tumors were
investigated, 30 of them were malignant cervical tumors
representing 75%, and the remaining 10 (25%) were benign
(Table 1).
The age of study population ranged between 30 to 85 years
with mean of age 55 years. Subject less than 70 years were 26
(65%), and older than 70 years were 14 (35%) (Table 2).
The description of tumor grade revealed that well
differentiated tumor in 4 (13.3%) samples, moderately
differentiated tumor in 12 (40%) samples, and poorly
differentiated tumor in 12 (40%) samples. And not graded in
2 sample (6.7%) (Table 3).
Malignant cervical tumors revealed positive expression of
Bcl-2 in 12 (40%) samples and negative expression in 18
(60%) samples, while all benign tumors showed negative
expression of Bcl-2. This result showed significant statistical
association (P.value=0.02) (Table 4).
Out of 12 positive samples of Bcl-2, 11 were SCC and one
was AC and negative in 18 samples, 17 were SCC and one
was AC. With no significant association (P.value=0.78)
(Table 5).
The comparison between Bcl-2 expression and the grade of
tumor showed that Bcl-2 expression was positive in 2 well
differentiated tumors, 5 moderately differentiated tumors and
4 poorly differentiated tumors. With insignificant association
(P.value=0.55) (Table 6).
Table (1): Distribution of sample among the study
opulation:

Sample Frequency Percent
Malignant 30 75%
Benign 10 25%
Total 40 100%

Table (2): Distribution of age group among study
opulation:

Age group
Frequency Percent
Less than 70 26 65%
years
More than 70 14 35%
years
Total 40 100%

Table (3): Distribution of cancer grade among malignant
cervical tumors:

Grade Frequency Percent
Well differentiated 4 13.3%
tumors

Moderately 12 40%
differentiated tumors

Poorly  differentiated 12 40%
tumors

Not graded 2 6.7%
Total 30 100%
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Table (4): Relation between Bcl-2 expression and
histopathology diagnosis of cervical tumors:

Sample Positive | Negative | Total | P.value
Benign 0 10 10

Malignant | 12 18 30 0.02
Total 12 28 40

Table (5): Relation between Bcl-2 expression and type of
cervical cancer:

Bcl-2 expression
Sample Positive | Negative Total | P.value
SCC 11 17 28
AC 1 1 2
Total 12 18 30 0.78

Table (6): Relation between Bcl-2 expression and the
grade of cervical cancer:

Bcl-2 expression
Grade Positiv . Total | P.value
o Negative
Well
differentiated 2 2 4
tumors
Moderately
differentiated 5 7 12
tumors 0.55
Poorly
differentiated 4 8 12
tumors
Total 11 17 28
DISCUSSION

In this study patients age ranging between 30-85 years, with
mean age 55 years, indicating that increasing age is associated
with high risk of developing cervical tumors probably due to
hormonal disturbance that may initiate such type of tumors.
A similar result was observed by Tjalma et al. @2, their study
reported that the mean age of patients ranging between 18-80
years was 51 years .

The samples revealed that 28 (70%) were squamous cell
carcinoma, while 2 (5%) were adenocarcioma, our finding
revealed that most malignant cervical tumors were squamous
cell carcinoma representing 28/30, this finding was consistent
with the result of Tewari et al. @, who reported that cervical
squamous cell carcinoma is the most frequent cervical cancer

subtype internationally.

Bcl-2 is a mitochondrial protein associated with anti-
apoptotic function. Over expression of Bcl-2 is found to be in
a variety of tumor due to degradation of Bcl-2. In this study
over expression of Bcl-2 is observed in malignant cervical
tumors 12/30, while benign cervical tumors showed no
expression of Bcl-2. This relation showed significant
association (P.value=0.02) this finding is compatible with
results observed by Sema et al. @3, in their study in Bcl-2
expression in carcinoma of the cervix only 12 (44%) out of 27
showed cytoplasmic Bcl-2 expression.

Bcl-2 positive samples were compared with the type of tumor
and we found that 11/12 positive samples were diagnosed as

cervical squamous cell carcinoma, and 1/12 was
adenocarcinoma. With insignificant relationship between
each type of malignancy and the Bcl-2 positive results
(P.value=0.78) and this was contradicted with results obtained
by Shukla et al. ®, who reported that a higher percentage of
adenocarcinomas were positive for bcl-2 compared with
squamous cell carcinomas (66.67% vs. 33.33%).

Bcl-2 expression and grade of cancer showed that positive
expression in 2/2 of well differentiated tumors, 5/12 of
moderately differentiated tumors and 4/12 of poor
differentiated tumors, this relation showed insignificant
association (P.value=0.55) indicating that rising of cancer
grade is not affected by the Bcl-2 dysfunction. This finding is
compatible with result observed by Shukla et al. @®), reported
that 50% of well differentiated and 33.3% moderately
differentiated carcinoma were bcl-2 positive, but the
difference was not statistically significant (P.value=0.622).
Incompatible result observed by Grace et al. ), showed an
increasing expression of bcl-2 with the rising grade of cervical
cancer.
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