
INTRODUCTION
The ovaries are paired gonadal structures that lie suspended 
between the pelvic wall and the uterus by the infudibulopelvic 
ligament laterally and the uterovarian ligament medially. Ovaries 
are the source of female fertility, and at the same time the origin of 
many of the most complex as well as lethal neoplasms. Ovarian 
lesions include non neoplastic and neoplastic conditions. Non 
neoplastic conditions include in�ammatory lesions, epithelial 
inclusion cysts, solitary cysts of follicular origin, polycystic ovarian 
disease and stromal hyperplasia. Neoplastic conditions include 
benign and malignant neoplasms. Neoplasms are the most serious 
conditions of the female genital tract(1).
  
It is the ovarian surface epithelium which is believed to be the origin 
for majority of epithelial ovarian cancers. The commonest of the 
ovarian neoplasms are the epithelial tumours forming 80% of all 
tumours. 80% are benign and 20% are malignant. Of all the 
malignant tumours, 90% are epithelial in origin(2). Ovarian cancer 
results from a succession of genetic alterations involving oncogenes 
and tumour suppressor genes which have a critical role in normal 
cell growth regulation(3). The deregulation of expression of bcl-2(26 
KD membrane associated protein) in neoplastic tissues is of interest 
for two reasons. First, it may be that inappropriate expression of bcl-
2 is involved in neoplastic transformation, and second, expression of 
bcl-2 by tumours may confer resistance to chemotherapy by 
enabling cells to avoid apoptosis.bcl-2 gene has been implicated in 
several diseases including several epithelial tumours, breast 
carcinoma, prostatic neoplasms, autoimmunity as well as 
melanoma and cutaneous basal cell carcinoma. Expression of bcl-2 
protein can be detected by immunohistochemistry. The in�uence of 
bcl-2 overexpression on survival and response to anticancer drugs is 
highly variable in epithelial malignancies and remains unclear in 
epithelial ovarian cancer(4).

MATERIAL AND METHOD
The present study was conducted on a total of forty specimens of 
ovarian neoplasms(twenty benign and twenty malignant) received 
in the Pathology Department, Government Medical College, 
Amritsar. Paraffin-embedded tissue sections were stained with 
c o n v e n t i o n a l  H a e m a t o x y l i n  a n d  E o s i n  f o l l o w e d  b y 
Immunohistochemistry staining.  IHC was performed using avidin-
biotin-peroxidase complex (ABC) technique. New sections of 3 μm-
5 μm thickness for each case were then cut from paraffin-embedded 

blocks and mounted on freshly prepared 0.01% poly-1-lysine-
coated slides. Slides were dried overnight at 37°C, dewaxed in 
xylene, and then gradually rehydrated. Endogenous peroxidase 
activity was blocked using 0.3% hydrogen peroxide in methanol for 
10 min followed by three washings in phosphate buffered saline 
(PBS), and then antigen retrieval was achieved in a pressure cooker 
(4 times, 5 min each; 0.1 M citrate buffer, pH 6.0). The sections were 
then brought to room temperature and washed in PBS and 2 drops 
of 3% H O  and were incubated for 10-30 minutes followed by 2 2

washing in PBS buffer for 5 minutes twice. Two drops of primary 
monoclonal mouse antibody, anti-bcl-2 clone 124 procured from 
the Novacastra were added and incubated for 60 minutes.  
Following this, sections were incubated with biotin-conjugated 
secondary antibody for 30 min and then incubated using 
streptavidin-biotin system for 30 min at room temperature. Each 
step was followed by PBS wash twice. The reactions became visible 
af ter  immersion of  sections in 3,3�- diaminobenzidine 
hydrochloride solution and washed with deionised water for 3 
minutes. Sections were then counterstained with Mayer's 
hematoxylin stain for 2 to 5 min, dehydrated, cleared and mounted 
with mounting media. 

Positive control tissue had brown coloured end product at site of 
target antigen, in the cytoplasm of the cells. Negative control did 
not have any coloured product.  bcl-2 score was then evaluated by 
taking into account the staining intensity and cytoplasmic positivity 
of the tumour cell cytoplasm i.e. both quantitatively and 
qualitatively (5).

Quantitative Scoring: 
0 = < 5% tumour cells showing cytoplasmic positivity
1 = 5- 25% tumour cells showing cytoplasmic positivity
2 = 25-50% tumour cells showing cytoplasmic positivity
3 = 50-75% tumour cells showing cytoplasmic positivity
4 > 75% tumour cells showing cytoplasmic positivity

Qualitative Scoring: 
0 = No cytoplasmic staining
1 = Weak cytoplasmic staining intensity
2 = Medium cytoplasmic staining intensity
3 = Intense cytoplasmic staining intensity

Then, the �nal score for each section was obtained by multiplying 
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the percentage score by the intensity score.  

OBSEVATIONS
Of the 20 benign cases, all cases showed bcl-2 staining, with 1 case 
(5%) showing a score of 2, 10 cases (50%) showing a score of 3 and 9 
(45%) cases showed score of 4. 
 
In the 20 malignant cases, 6 cases (30%) showed no positivity, 6 
(30%) a score of 2, 4 (20%) a score of 3 and remaining 4(20%) a score 
of 4. So the number of cases showing a higher bcl-2 score decreased 
signi�cantly from benign to malignant spectrum with a p value of 
0.002.  

 TABLE I
QUANTITATIVE bcl-2 SCORING

QUALITATIVE bcl-2 SCORING
In the benign cases, majority (55%) showed intense cytoplasmic bcl-
2 staining with a score of 3 while just 10% of the malignant cases 
showed intensity to the same extent. Hence there was a statistically 
signi�cant difference in the intensity of staining between the two 
groups.

TABLE II
QUALITATIVE bcl-2 SCORING

TOTAL bcl-2 score
Majority of the benign cases had a higher bcl-2 score while the 
reverse was true for the malignant cases. None of the benign cases 
had a score of 0 while 30% of the malignant cases had  0 score which 
was again found to be statistically signi�cant.

TABLE III
TOTAL bcl-2 SCORE

DISCUSSION
bcl-2 score was calculated by observing both the percentage 
positivity of the tumour cells (quantitative score) as well as the 
staining intensity (qualitative score). It was seen that the benign 
neoplasms had a higher score compared to the malignant 
neoplasms.  100% of the benign cases were positive for bcl-2 while 
only 70% of the malignant cases showed positivity. This reduced 
expression of bcl-2 from benign to malignant spectrum was found 
to be statistically signi�cant. Similarly, Gursan N et al found none of 
the malignant case positive for bcl-2 while 66.67% of the benign 
cases were positive for bcl-2 (6).

In a study done by Chan WY et al, 100% of the benign neoplasms 
showed bcl-2 positivity while only 33% of the malignant cases were 
positive for bcl-2(7).

This reduced expression of bcl-2 in malignant cases was also seen by 
Anderson NS et al who found that 100% of the benign cases were 
positive for bcl-2 while only 79% of the malignant cases showed bcl-
2 positivity.(8)

In the present study, 95% of the benign cases showed bcl-2 
positivity in more than 50% of the cells while just 40% of the 
malignant cases showed positivity to the same extent, which is 
statistically signi�cant. Similarly, In the study done by Anderson NS 
et al, it was seen that 65% of the benign cases showed bcl-2 
positivity in more than 50% of the cells while just 29% of the 
malignant cases showed positivity to the same extent(8). In the 
present study, it was seen that only 5% of the benign cases showed 
weak bcl-2 staining while 95% showed moderate to intense staining 
intensity. Amongst malignant cases, 55% cases showed nil to weak 
bcl-2 staining while 45% cases showed moderate to intense staining 
intensity i.e. the staining intensity statistically decreased from 
benign to malignant cases with a p value of <0.001.
 
These �ndings are supported by the study done by Anderson NS et 
al who found that 6% of the benign cases showed nil to weak 
staining while 94% cases showed moderate to intense bcl-2 
staining. In the malignant group, 57% cases showed nil to weak 
staining while 43% cases showed moderate to intense staining 
intensity(8).

SUMMARY AND CONCLUSIONS
In the present study, it was seen that bcl-2 score was higher in 
benign cases as compared to malignant which was statistically 
signi�cant. ( p value < 0.001) . It is concluded that bcl-2 expression 
goes on decreasing both quantitatively as well as qualitatively in 
malignancy. So, bcl-2 can be used as a valuable marker to 
differentiate between benign and malignant ovarian neoplasms. As 
bcl-2 expression decreases in higher grade, it can be used as 
biological and prognostic marker. Secondly,  bcl-2 are only 
exclusively elevated in patients with ovarian cancer; women 
without disease and normal healthy women do not seem to have 
any elevated bcl-2, so there are no false positives, which really would 
be important for the accuracy. It is very safe, reliable, economic test 
to detect all ovarian cancers. In that case, we would reduce the 
mortality of the disease because, while the majority of ovarian 
cancers are detected in late stages, the mortality is very high. 

BIBLIOGRAPHY
1. Anderson MC. Tumours of the ovary: classi�cation and epidemiology. In: Symmers 

WSTC, Anderson MC, editors. Systemic Pathology. 3rd ed. London: Churchill 
Livingstone;1999. p. 295-302.

2. Howkins J, Bourne G. Disorders of ovary. In: Paeubidri VG, Daftry SN, eds. Shaw's 
Textbook of Gynaecology. 12th ed. New Delhi: Churchill Livingstone; 1999. p. 310-35.

3. Aunoble B, Sanches R, Didier E, Bignon YJ. Major oncogenes and tumour suppressor 
genes involved in epithelial ovarian cancer. Int J Oncol 2000;16(3):567-76.  

4. Diebold J, Baretton G, Felchner M, Meier W, Dopfer K, Schmidt M and Lohrs U. Bcl-2 
expression, p53 accumulation, and apoptosis in ovarian carcinomas. Am J Clin Pathol 

Quantitative 
scoring of bcl-2

Benign cases Malignant cases
No. of cases %age No. of cases %age

0 0 0 06 30
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2 01 05 06 30
3 10 50 04 20
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Mann Whitney
Z value
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Benign cases Malignant cases
No. of cases %age No. of cases %age

0 0 0 6 30

1 01 05 5 25

2 08 40 7 35

3 11 55 2 10
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Mann Whitney 
Z value
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p value <0.001; Highly Signi�cant

bcl-2 score Benign cases Malignant cases
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3 0 0 1 05
4 1 05 2 10
6 6 30 3 15
8 3 15 2 10
9 5 25 0 0

12 5 25 2 10
Mean Rank 27.25 13.75

Mann 
Whitney 
Z value

3.698

p value <0.001; Highly Signi�cant

  X 79GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS

VOLUME-7, ISSUE-6, JUNE-2018 • PRINT ISSN No 2277 - 8160



1996;105:341-49.
5. Chan WY, Cheung KK, Schorge O, Hiang LW, Welch WR, Bell DA. bcl-  2 and p53 protein 

expression, apoptosis, and p53 mutation in human  epithelial ovarian cancers. Am J 
Pathol 2000;156(2):409-17. 

6. Gursan N,  Sipal S, Calik M, Gundogdu C. P53, Bcl-2, Ki-67 LI  status in benign, 
proliferative, and malignant ovarian surface epithelial neoplasms. Eurasian J Med 
1999;41.

7. Chan WY, Cheung KK, Schorge O, Hiang LW, Welch WR, Bell DA. bcl-  2 and p53 protein 
expression, apoptosis, and p53 mutation in human  epithelial ovarian cancers. Am J 
Pathol 2000;156(2):409-17.

8. Anderson NS, Turner L, Livingstone S, Chen R, Nicosia S, Kruk PA. bcl-2 expression is 
altered with ovarian tumour progression: an immunohistochemical evaluation. J 
Ovarian Res 2009;2:1757-2215.

80 X GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS

VOLUME-7, ISSUE-6, JUNE-2018 • PRINT ISSN No 2277 - 8160


