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ABSTRACT

	 The Objective of the present study is to evaluate the expression levels of Bcl-2 and p53 
proteins in squamous cell carcinoma and adenocarcinoma of the uterine cervix, and try to explain 
their role as prognostic markers for this cancer. The cohort comprised 90 cases of the cervix lesions. 
The samples were assessed by immunohistochemistry for the expression of Bcl-2 and p53 proteins. 
The results showed that the Bcl-2 expression was either absent, low or moderate respectively in 
38.96%; 50.65% and 10.39% of SCC cases. However, it was absent or expressed in 76.92% and 
23.08% of adenocarcinoma cases respectively. The p53 protein was absent or present respectively 
in 75.32% and 24.68% of SCC cases as demonstrated by immunohistochemistry. p53 was almost 
absent in adenocarcinoma samples where only 7.70% of cases were positive. There was no 
significant correlation between Bcl-2 and p53 expression (p=0.352). We conclude that p53 expression, 
detected by immunohistochemistry, does not appear to be a prognostic marker for cervical cancer. 
Nevertheless, Bcl-2 expression seems to provide more information for this disease. It may represent 
an important indicator for cervical cancer.
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INTRODUCTION

	 Cervical cancer is the fourth most common 
cancer in women worldwide with an estimated 
one-half million of new cases in 2012. A large 
majority of the global burden occurs in developing 
countries. There were an estimated 266.000 deaths 

from this cancer worldwide in the same year. In 
Algeria, cervical cancer is the third most common 
cancer in women, with an incidence of 1,288 cases 
and 510 deaths estimated in 20121. The uterine 
cervix carcinoma includes both slowly and rapidly 
progressing tumours. The alteration in apoptosis 
disturbance, in immune surveillance, uncontrolled 
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proliferation caused by increased of cell growth and/
or loss of growth suppression are the characteristics 
of cervical cancer progression2. 

	 Almost all cervical cancers are caused by 
the infection with high-risk human papillomaviruses 
(HR-HPV). In this case, the viral DNA integration 
mainly occurs into the human chromosomal DNA. 
The tumour suppressor genes are deactivated by 
viral oncoproteines, or the proto-oncogenes are 
activated to oncogenes. This emphases the rates of 
cell proliferation and leading to cervical intraepithelial 
neoplasia (CIN)3. Authors insist that the persistence 
of infection by HR-HPV is the best predictor of 
increased risk of cervical cancer but others consider 
that the over-expression of several other markers of 
cell proliferation and apoptosis such as p53, Bcl-2, 
p16, Ki-67 are also important4,5. 

	 The Bcl-2 gene family seems to act as a 
regulatory of the apoptotic pathway. In this family, Bcl-
2 and Bax are most important apoptosis regulating 
proteins. Bcl-2 is a member of the anti-apoptotic 
sub-family and Bax is a member of the pro-apoptotic 
sub-family6. Originally, the Bcl-2 gene was detected 
in B-cell  lymphomas bearing a chromosomal 
translocation t(14,  18) 7.  The Bcl-2 protein is 
localized at the mitochondrial outer membrane, 
in the nuclear envelope, plasma membrane and 

endoplasmic reticulum8,9. The over-expression of 
Bcl-2 protein looks like to be associated with the 
blocking of apoptosis10. The expression of Bcl-2 and 
the formation of hetero and homo dimmers between 
members of the Bcl-2 family are important for the 
ability of Bcl-2 to inhibit programmed cell death11. 
Liang et al. claimed, by in vitro experiments, that 
increased Bcl-2 expression under conditions of p53 
inactivation might provide cervical carcinomas cells 
with a selective growth advantages. This finding 
could imply that Bcl-2 expression may play an 
important role in the genesis and progression of 
cervical cancer12.

	 Th e  p 5 3  p ro te i n  h a s  5 3  k D a  i n  i t s 
molecular weight, it is encoded by p53 gene 
located on chromosome 17 that is involved in 
many cellular processes such as cell cycle control, 
DNA repair, initiation of apoptosis and control of 
cell differentiation13,14. The p53 is a transcriptional 

regulator, with a short half life time of several 
minutes; it both activates and represses several 
genes13,15,16,17,18,19.  The rise in p53 protein level 
lead to changes in expression of p53 responsive 
genes in response to cellular stress, particularly 
DNA damage, which allow a subsequent cell cycle 
arrest and/or cell death. Growth arrest or apoptosis 
prevents damaged DNA from being replicated and 
suggests a role of p53 in preserving the integrity of 
the genome. In some cells and in addition of these 
role, p53 can induce apoptosis and can down-
regulate Bcl-213,20. 

	 On the other hand, the inactivation of p53 
in certain cancers is usually the result of a point 
mutation in exons 5-8 leading to an amino acid 
change in the p53 protein which will lose the ability 
to turn off the cell cycle and show a great genomic 
instability21,22. Not all human cancers associated 
with p53 protein have a high frequency of point 
mutations23. The mutated gene product of this 
mutation can be detected by immunohistochemistry, 
which demonstrated a longer half-life than the wild 
type protein and increased genetic instability24. The 
mutations are rare in cervical cancers which are 
associated mainly with HPV infection25,26. Molecular 
biology data on the natural history of this infection 
and cervical cancer suggest that viral infections 
interfere with the mechanism of cellular growth, DNA 
repair and immunologic responses. Inactivation of 
p53 protein by E6 oncoprotein of HPV has been 
proven27. The contradictory reports make the 
association between Bcl-2 and p53 expression of 
cervical cancer not well-understood5,28,29. 

	
	 The purpose of this study is to evaluate 
the expression of p53 and Bcl-2 in Algerian cervical 
carcinoma samples in an attempt to explain their 
prognosis value using the immunohistochemistry 
detection.

MATERIALS AND METHODS

Tissue samples
	 Ninety cases of squamous cell carcinomas 
and adenocarcinomas of the uterine cervix were 
used in this cohort. All the samples were collected 
from the pathology laboratory of Sétif ’s Hospital. 
The patient’s mean age of diagnosis was 51 years 
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(SD ± 10.18). All these samples were HPV 16 and/
or 18 positive. The nature of specimens was cervical 
biopsies embedded in formalin paraffin. 

Immuno histochemistry 
	 Paraffin blocks of these patients were 
retrieved and three sections of 3-5 µm thickness 
were taken on Poly L lysine coated slides. The first 
group of slides were stained with routine Hematoxylin 
and Eosin coloration. The two other groups of slides 
were stained by the use of monoclonal mouse 
anti-human Bcl-2 oncoprotein (clone 124  ; code 
M0887 antibody, Dako) and monoclonal mouse 
anti-human p53 protein (clone DO-7; code M7001, 
Dako) antibodies. These antibodies were used 
separately. The Bcl-2 and p53 immunohistochemistry 
was carried out on sections tissues using Dako 
REALTMENVisionTMDetection System, Peroxidase/
DAB, Rabbit/Mouse. This system offers the Dako 
REALTM DAB+ Chromogen to visualize the reaction. 
The monoclonal mouse anti human Bcl-2 oncoprotein 
and monoclonal mouse anti-human p53 protein were 
used at the dilution of 1:50 when applied on paraffin-
embedded sections of cervical cancer.

	 Bcl-2 staining gave brown cytoplasmic 
reactivity. A case was taken as positive if more than 
10% cells show cytoplasmic reactivity30. The staining 
of p53 gave brown nuclear reactivity. A case was 
considered positive if more than 5% nuclei were 
stained 31.

Statistical analysis 
	 The SPSS 20 and Excel 2013 software 
have been used for the statist ical  analyses. 
Correlation between variables (the percentage of 
both Bcl-2 expression and p53 expression) was 
determined by Pearson’s coefficient, p value of 0.05 
or less was considered statistically significant. The 
bivariate regression analysis was performed on 
the percentage of both Bcl-2 expression and p53 
expression. The crude and adjusted odds ratios 
(ORs [95% CI]) for the negative and positive Bcl-2 
and p53 expression were also reported.

RESULTS

I m m u n o h i s t o c h e m i c a l  a n a l y s i s  o f  p r o t e i n 
expression
	 The immunostaining evaluation of all slides 

Fig. 1: A. Negative expression (< 5%) of Bcl-2 in squamous cell carcinoma of the uterine cervix (x200). B. Weak 
expression (5-50%) of Bcl-2 in squamous cell carcinoma (x200). C. Moderate expression (> 50%) of Bcl-2 in 

squamous cell carcinoma (x200). D. Moderate expression (> 50%) of Bcl-2 adenocarcinoma (x400)

(A) (B)

(C) (D)
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Fig. 2: A. Negative expression (< 5%) of p53 in squamous cell carcinoma of the uterine cervix (x200). B. 
Positive expression (≥ 5%) of p53 in squamous cell carcinoma (x200). C. Positive expression (≥ 5%) of p53 

adenocarcinoma (x400)

(A) (B) (C)

Fig. 3: Correlation between p53 and Bcl-2 expression 
in squamous cell carcinoma of the uterine cervix

was done. A Bcl-2 staining was semi quantified as 
negative (< 5% positive cells), weak (5 to 50% positive 
cells), moderate (50 to 90% positive cells) or strong  
(> 90% positive cells)32. The p53 staining was scored in 
two categories < 5% and > 5% of the cells being p53 
positive2. The Bcl-2 expression was always diffusely 
localized in the cytoplasm of the cells and was 
present in 47 of squamous cell carcinoma (61.04%). 
However, within the same tumour, the expression 
of Bcl-2 was heterogeneous and it could sometimes 
vary from strongly positive to negative (Figure 1). The 
immuoreactivity of p53 was nuclear in the neoplastic 
cells and was present in 19 cases of squamous cell 
carcinoma (24.68%). Sometimes cytoplasmic staining of 
p53 was seemed in dispersion. The analyses are based 
on the results of nuclear staining only (Figure 2). The 
photomicroscopy of the slides were taken in different 
magnifications (x50 ; x100 ; x200 and x400) using an 
optic microscope connected with a digital camera 

(Leica, Germany). The results of Bcl-2 and p53 staining 
are resumed in table 1 and table 2.

	 The Bcl-2 is more expressed in squamous 
cell carcinoma than in adenocarcinoma of the uterine 
cervix (ORs= 5.55, 95% CI). The correlation between 
p53 and Bcl-2 expression, determined in the 77 
cases of the squamous cell carcinoma, was poor 
for p value of 0.352. That shows the independence 
of two proteins expression (Figure 3). 

DISCUSSION

	 In our work, in all cases of squamous cell 
carcinomas and adenocarcinomas of uterine cervix, 
Bcl-2 protein was more demonstrated than p53 
protein. This could be due to p53 degradation by 
ubiquitination E6-HPV mediated. We demonstrated 
negative and positive expression of p53 protein 
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Table 1: Staining results of Bcl-2 protein 

	 < 5%, n (%)	 5-50%, n (%)	 > 50%, n (%)	 Total, N

Squamous cell carcinoma	 30 (38.96)	 39 (50.65)	 8 (10.39)	 77
Adenocarcinoma	 10 (76.92)	 3 (23.08)	 0 (0)	 13
				    90

Table 2: Staining results of p53 protein

	 < 5%, n (%)	 ≥ 5%, n (%)	 Total, N

Squamous cell carcinoma	 58  (75.32)	 19  (24,68)	 77
Adenocarcinoma	 12 (92.30)	 1 (7.70)	 13
			    90

(n: number of cases)

by immunohistochemistry in 75.32 (58/77) and 
24.68% (19/77) of SCC cases respectively. For the 
adenocarcinoma samples, almost cases showed 
negative expression (92.30%, 12/13) only 7.70% 
(1/13) of cases were positive. The tumours studied 
showed an occasional focus of p53 immunoreactive 
cells where cells exhibited less than 5% of p53 
positivity, by the use of an antibody which detects not 
only mutated but also wild type p53 protein. In cervical 
cancer, the p53 immunohistochemistry results have 
been somewhat confusing.  The half-life time of 
wild type p53 protein is very short, and it cannot be 
detected by immunohistochemistry33,34. Moreover, 
this technique is considered not sufficiently sensitive 
as compared with DNA detection. However, over-
expression or mutated p53 protein have a long half-
life and can recognized by immunohistochemistry. 
Mutated p53 protein complexed with other proteins, 
such as heat shock protein may not be completely 
degraded by the proteases system involving the 
gene E6 products of HPV and can be detected by 
immunohistochemistry 35,36.

	 Several  studies have evaluated p53 
expression in cervical cancer. Some of whom 
also included cases under follow-up for genital 
HPV infection5,28,37. Many studies have showed 
difference rates of p53 expression. High positivity 
rates ranging between 60% and 80% were found 

by many authors38,39.  Other work showed the 
carcinomas cervix exhibited 50% of p53 positivity40. 
However many authors have found lower positivity 
rates ranging between 10 and 50%41,42,43 which we 
have also found in our study but only in few cases 
of cervical cancer. A study done by Dimitrakakis 
et al. (2000), to assess the expression and clinical 
significance of Bcl-2 and p53 in the progression 
of  cer vical  cancer,  showed that despite the 
expression of p53 was higher in invasive SCC than 
in adenocarcinomas but there was no significant 
correlation between the expression of p53 and the 
histological type of cervical carcinoma29.

	 The different percentage of p53 expression 
observed in literature could be explained by the 
difference in the used protocols, the type of antibody 
used that recognizes wild type and mutant p53, and 
different scoring cut-off of the protein expression. 
Normal cervical epithelium adjacent to tumour did 
not stain p53 protein, which confirms reports by 
Cattoretti et al. and Caamano et al. that the state 
level of normal p53 protein is too low to be detected 
by immunohistochemistry33,44.

	 The deregulation of p53 function, in cervical 
cancer, through direct neutralization of the protein 
by E6 produced by HPV types 16 and 18, has been 
proven45,46. Elimination of p53 protein by E6 is an 
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important step in tumorogenesis of HPV-associated 
cervical cancer47.

	 Over-expression of p53 protein would not 
be found to occur in HPV 16-18 associated tumours 
where E6 binds and degrades the p53 protein. The p53 
mutation could only play a role in the tumorogenesis 
of HPV 16-18 negative cervical cancer. Some studies 
showed that p53 protein accumulation may be an 
early event in carcinogenesis, while for others, p53 
over-expression or mutation did not seem to play a 
significant role in cervical tumorogenesis48,49,50. A 
study of Chen et al. suggested that expression of p53 
might be indicative of an unfavourable prognosis in 
patients with squamous cell carcinoma of the uterine 
cervix41.

	 In this study, we found a negative, low and 
moderate expression of Bcl-2 protein in 38.96% 
(30/77), 50.65% (39/77) and 10.39 (8/77) of SCC 
cases respectively, and negative or low expression 
in respectively 76.92% (10/13) and 23.08 (3/13) of 
adenocarcinoma cases. Several studies evaluated 
the Bcl-2 expression in cervical cancer. Almost of 
these studies found the increased expression in the 
advanced stages of cervical cancer40,51,52 contrary to 
that observed by Tjalma et al32.

	 During the last years, the significance of the 
apoptotic pathway in the development and progression 
of human malignant tumours has become an important 
subject of discussion. Bcl-2 is one of the proteins that 
have a regulating role in the programmed cell death. 
Bcl-2 prevents cells from apoptosis and it is a strong 
independent prognostic parameter32. It is commonly 
clear that prolonged cell survival with inhibition of 
apoptosis is associated with carcinogenesis. Earlier 
Tjalma et al. (2001), found that the expression of Bcl-2 is 
a strong prognostic parameter because this expression 
is lost during tumour progression and, suggesting that 
the regulating of apoptosis plays a critical role in the 
behaviour of cervical carcinomas2. Otherwise Shukla 
et al. (2014), used premalignant and malignant lesion 
of uterine cervix in their study, showed no significant 
association between HPV 16/18 infection and p53 
and Bcl-2 expression. Although Bcl-2 staining showed 
a significant difference between CIN and carcinoma 
cervix. They conclude that Bcl-2 immunostaining may 
be used as a diagnostic biomarker to differentiate 

malignant lesions from the premalignant lesions40. 
Dimitrakakis et al. showed that Bcl-2 expression was 
increased in relation with the grade of CIN. In addition, 
a significant difference between the expression of Bcl-2 
in premalignant lesions and in carcinomas was found 
in the same study29.

	 G r a c e  e t  a l .  s h o w e d  a n  a b n o r m a l 
cytoplasmic expression of bcl-2 protein and 
nuclear expression of p53 protein were observed 
using immunocytochemistry in biopsies of cervical 
lesions but not in normal samples. The intensity of 
immunoreactivity for both p53 and Bcl-2 proteins 
varied between different grades of cervical lesions. 
By this study, it suggested that the immunodetection 
of both p53 and Bcl-2 proteins in squamous cell 
carcinoma of the uterine cervix can be used as 
an independent diagnostic biomarker for cervical 
cancer associated with HPV infection. The highly 
significant association of these proteins with HPV 
infection suggests that the HR-HPV infection may 
be responsible for the co-overexpression of p53 
and Bcl-2 in cervical cancer even though both of 
them are antagonistic in their function28. In breast 
cancer, there is a negative correlation between p53 
accumulation and Bcl-2 expression53. In some cells, 
p53 can induce apoptosis and can down-regulate 
Bcl-213,20. In this study, the p value was 0.352 means 
that the correlation between the expression of Bcl-2 
and p53 protein is not significant.

CONCLUSION

	 The evaluation of Bcl-2 expression may 
provide additional prognostic information for the 
cervical cancer and therefore to be developed as a 
prognostic biomarker for this disease. In cervical cancer, 
the results of p53 immunohistochemistry have been 
somewhat confusing. and does not appear to be a 
prognostic parameter for this type of cancer. Among 
different cancers, the Bcl-2 and p53 pathway leading 
to programmed cell death may not be regulated in the 
same way. It has been demonstrated in vitro that the 
absence of functional p53 in the cervical cells it has 
increased Bcl-2 expression. This increased expression 
under conditions of p53 inactivation may provide 
cells with a selective advantage for cell survival and 
consequently play a role in the development of cervical 
tumorigenesis. 
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