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Abstract

Background: Cancer cells are characterized by loss of tumor suppressor genes, evasion of apoptosis and an
upregulation in angiogenesis. Cervical cancer is the second most prominent cancer amongst young women of
reproductive age after breast cancer. With ever increasing knowledge in molecular changes, immunohistochemistry
serves as a capable tool for early detection of cervical lesions, the addition of more specific biomarkers to routine
diagnosis would improve diagnostic accuracy and unnecessary invasive examination. Aim and Objectives: To assess
the morphological expression of P53, bel-2 and CD34 in normal, pre-malignant and malignant cervical lesions.
Material and Methods: This study was conducted to assess the various expressions of these tumor suppressor
oncogenes and angiogenesis in normal, pre-malignant and malignant cervical lesions. A case controlled retrospective
study was done with a total of 70 formalin fixed and paraffin wax embedded tissue blocks retrieved from pathology
archives; amongst these were 10 normal, 15 Cervical Intraepithelial Neoplasm 1 (CIN1), twenty (20) CIN 2 and CIN3,
and twenty five(25) Squamous Cell Carcinoma (SCC) confirmed cases of the cervix. Immunohistochemical analysis
was carried out on the samples, alongside Hematoxylin and Eosin (H&E) staining. Results: The semi-quantitave
analysis results were followed by normal, CIN1, CIN2 and 3 and SCC respectively; p53 (16%, 20%, 57% and 84%),
bel-2 (27%, 40%, 50% and 83%) and CD34 (75%, 81%, 87%and 98%). The data therefore provides information that
the P53, bel-2, CD34 are good diagnostic tool to detect SCC from CIN3. Conclusion: The data provides information
that IHC markers are useful in differentiating the neoplastic lesions from the invasive carcinoma, but for production of
optimum and accurate results, individual markers should not be used alone to avoid bias.
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Introduction

Cervical cancer is the second most prominent lesions of the cervix are termed as Cervical

cancer amongst young women of reproductive age
after breast cancer [1]. It causes almost 300
thousand deaths per year globally and about 95%
to 98% cervical cancer is caused by human
papilloma virus, commonly the high risk E6 and
E7 genes with slow disease progression taking up
to 5-10 years most time [2]. The premalignant

Intraepithelial Neoplasia (CIN)1, CIN2 and CIN3.
The CIN refers to a prospective transformation
and atypical growth (dysplasia) of the surface
squamous cells of the cervix. It is non-cancerous
and can be stabilized, annihilated by the body's
immune system mediation, some however
become persistent and progressive and led to the
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malignancy which is wusually the cervical
Squamous Cell Carcinoma (SCC) [3]. With ever
increasing knowledge in molecular changes,
immunohistochemistry serves as a capable tool for
early detection of cervical lesions, the addition of
more specific biomarkers to routine diagnosis
would improve diagnostic accuracy and unneces-
sary invasive examination [4].

Immunohistochemistry is a technique that detects
cellular constituents (antigens) based on the
interactions between antigens and antibodies; the
antibody sites are identified by labeling and also
the use of adjunct [5]. Expression of high risk HPV
oncogene E6 and E7 allows mutagenic activities
occur in the cell. The specific detection of the
antigen responsible for these changes at every
stage is important in diagnostic medicine.
Oncoprotein E6 induces the destruction of p53
protein, which is critical in HPV cervical cancer
cases. In early cervical tumors, most times, p53 is
usually intact but is exception in cancer genetics.
These variations in expressions of the p53 can help
in diagnosis of the CIN1, CIN2, CIN3 and SCC of
the cervix [6]. BCL2 is an anti-apoptotic protein, it
prolongs cell life and makes it resistant to apoptotic
factors. Expressions of the down regulation or over
regulation of the BCI2 would indicate the presence
of cancerous cells [7]. The overregulation and
under regulation of the bcl2 protein can be directly
linked to specific prognostic and diagnosis of
cervical disease. Immunohistochemistry provides
these specific markers [8]. Angiogenesis is the
formation of new microcirculation from precon-
ceived vessels, which is essential for tumor growth
and progression, various research work has shown
that micro vessel thickness in uterine cervix
carcinomas is a risk factor linked to a bad
prognosis, Wang et al. also confirms that the most

commonly used method for testing angiogenesis is
immuno-histochemistry with monoclonal anti-
bodies [9]. The connective tissue stroma of
virtually all human organs contain large amounts
of resident CD34+ fibrocytes, which are involved
in multiple functions such as wound healing,
secretion of cytokines and also participate in
stroma remodeling [10]. With improvements to
diagnostic medicine, immunohistochemistry
offers a high sensitivity of approximately 73.4%
against the conventional diagnosis of cervical
cancer (the routine pap smear, visual examination
with acetic acid or Lugol's iodine and colposcopy
examination) which has a low sensitivity of 51.3%
which could result to a significant rate of mis-
diagnosis. Immunohistochemistry provides high
specificity and sensitivity to serve as additional test
to the routine diagnosis [4]. This study was
conducted to assess the expressions of these tumor
suppressor oncogenes and angiogenesis in a
normal, pre-malignant and malignant cervical
lesion.

Material and Methods

Tissue Blocks

In this retrospective review, a total of 70 tissue
blocks were selected from the pathology archives
of the Obafemi Awolowo University Teaching
Hospital Complex (OAUTHC). All tissue blocks
retrieved were fixed in formalin and embedded in
paraffin wax by conventional techniques.
Haematoxylin and eosin stained slides of the
samples were reviewed and classified according to
the normal, premalignant and malignant cases.
Confirmed cervical blocks of normal, CIN and
invasive Squamous Cell Carcinoma (SCC) were
selected. In total 70 blocks were retrieved; amongst
these, 10 cervical tissue blocks were normal, 15
cervical tissue blocks were CIN1 diagnosis, 20
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cervical tissue blocks were diagnosed with CIN2
and CIN3, and 25 cervical tissue blocks were
diagnosed with SCC of the cervix.

Demonstration of P53, CD34 and BCL-2

P53, bel-2 and CD34 expression was demonstrated
by treating the selected cases with their
corresponding antibodies using the immuno-
histochemistry method.

Method

All of the specimens were formalin-fixed and
paraffin-embedded. 4 thick sections were cut and
the end sections were stained with haematoxylin
and eosin to certify that the lesions are still present
in the serial section. The sections were processed
for histochemical analysis as follows: Deparrafini-
zation was carried out with xylene followed by
rehydration through graded alcohol. Epitope
retrieval was done by heating the sections for 10
mins in citrate buffer (pH 6.0) at 121 degree
Celsius. The sections were incubated in 3%
hydrogen peroxide (H,O,) in methanol for 5
minutes to block endogenous activity, it was
followed by blocking of non-specific binding of
primary antibodies to epitopes by a pre-incubation
step with 5% normal goat serum for 10mins at 37
degree Celsius. The primary antibodies to be used
in this study were p53 antibody (ab131442), bcl-
2antibody (ab59348) and CD34 antibody
(ab185732). Incubation for these antibodies was
done at room temperature for 30 mins. Colour
development was done by Diaminobenzidine
(DAB). The slides were counterstained in
haematoxylin and dehydration in ascending grades
of alcohol. Slides was cleared in xylene and
mounted in histomount. Staining expressions was
evaluated optically using the light microscope at
x100 magnification[11].

Photomicrography

The stained sections were examined under a
LEICA research microscope (LEICA DM750,
SWITZERLAND) interfaced with a digital camera
(LEICA ICC50). Digital photomicrographs of the
stained sections for the histomorphology, immuno-
histochemistry on the tissue blocks studied was
taken at various magnifications, and reported for
morphological changes.

Immunostaining assessment

Expression of P53, BCL-2 and CD34 was
determined through a semi-quantitative method.
The immunoreactivity of these markers was
determined by assessing the staining intensity and
percentage of stained cells per field. The staining
intensity was graded as mild, moderate and
severe. The staining percentage of cells were
graded as follows: <10% cells are negative (-),
grade 0, 10% - 39% are positive (+), grade 1, 40%
-79% are positive (++), grade 2 and 80% -100%
are positive (+++), grade 3 [12].

Results

The staining intensity assessed by semi
quantitative method is shown to be increasing from
the normal to the SCC of cervical progression. The
normal cases had a high negativity rate with 8§ of 10
cases unreactive. The pre-malignant lesion CINI
also showed an almost equal negativity or
positivity rate with the all sections staining less
than 40% which is mild intensity. The CIN2 and
CIN3 also showed moderate staining intensity at
the nuclear portions of the cells with a percentage
lesser than 80%. The SCC also showed all the
staining assessment as 3 were stained mildly, 6
moderately and 15 severely. Table 1 shows the
increase in the positivity rate from the normal case
to the SCC of the cervix while staining p53
immunohistochemically.
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Table 2 depicts the rate of the P53 in the
progression of the SCC of the cervix. The
negativity reduces from the normal to the SCC
while the positivity increases from the normal to
the SCC of'the cervix.

Table 3 depicts the staining intensity assessed by
semi quantitative method. This show to be
increasing from the normal to the SCC of cervical
progression. The normal cases has high negativity
rate with 6 out of 10 cases unreactive. The CIN1
showed negative in 7 cases, 3 cases showed mild
reaction and 5 showed moderate staining
reactions. The CIN2 and CIN3 also showed high
rate of negativity with 7 cases unreactive and 13
cases showing mild and moderate staining
intensity. The SCC demonstrates all the staining
assessment with 6 unreactive, 1 1s mild, 3 cases

moderate and 15 cases markedly stained. The
table thereby emphasizes the increase in the
positivity from the normal cases to the SCC of the
cervix when staining section with bcl-2.

Table 4 depicts the rate of the bcl-2 in the
progression of the SCC of the cervix. The
negativity reduces from the normal to the SCC
while the positivity increases from the normal to
the SCC of'the cervix.

Table 5 shows the staining intensity assessed by
semi quantitative method. The above table shows
moderate and marked staining intensity across all
the progression of cervical cancer.

Table 6 represents the rate of the CD34 in the
progression of the SCC of the cervix. The
positivity is high in the normal cases to SCC.

Table 1: Qualitative and semi-quantitative staining intensity of P53 in the
progression of squamous cell carcinoma of the cervix

Group (P53) Total cases | - | + | ++ | +++ | Mean Percentage Reactivity
Normal/Control 10 81210 0 16%
CIN1 15 71810 0 20%
CIN2 and CIN3 20 5171 8 0 57%
SCC 25 1 | 3|6/ 15 84%

Table 2: Rate of positive and negative cases of the P53 in the
progression of squamous cell carcinoma of the cervix

Groups (p53) N Negative (n%) Positive (n%)
Normal 10 8 (80) 2 (20)
CIN1 15 7 (47) 8 (53)
CIN2and CIN3 | 20 5(25) 15 (75)
SCC 25 1(4) 22 (96)

© Journal of Krishna Institute of Medical Sciences University

34



JKIMSU, Vol. 11, No. 2, April-June 2022 Ekundina Victor Olukayode et al.

Table3: Qualitative and semi-quantitative staining intensity of bcl-2 in the
progression of squamous cell carcinoma

Group (bcl2) Total cases | - | + | ++ [ +++ | Mean Percentage Reactivity
Normal 10 6 1 3 0 27%
CIN1 15 71315 0 40%
CIN2 and CIN3 20 71419 0 50%
SCC 25 6 | 1 | 3] 15 83%

Table4: Rate of positive and negative cases of bcl-2 in the
progression of squamous cell carcinoma

Table 5: Qualitative and semi-quantitative staining intensity of CD34 in the
progression of squamous cell carcinoma

Group (bcl2) N Negative (n%) Positive (n%)
Normal 10 6 (60%) 4 (40%)
CIN1 15 7 (47%) 8 (53%)
CIN2andCIN3 | 20 7 (35%) 13 (65%)
SCC 25 6 (24%) 19 (76%)

Group (CD34) Total cases | - | + | ++ | +++ | Mean Percentage Reactivity
Normal 10 0101 4 6 75%
CIN1 15 010 3|12 81%
CIN2 and CIN3 20 00| 4] 16 87%
SCC 25 01071 5|20 98%
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Table 6: Rate of positive and negative cases of CD34 in the
progression of squamous cell carcinoma

Group (CD34) N Negative (n%) Positive (n%)
Normal 10 0 (0%) 10 (100%)
CIN1 15 0 (0%) 15 (100%)
CIN2and CIN3 | 20 0 (0%) 20 (100%)
SCC 25 0 (0%) 25 (100%)

Figure 1: Micrograph of the normal cervix stained with H&E

(M) (NORMAL) the differentiation between the parabasal and basal cell layer. The nucleus stained purple
and cytoplasm stained pink. (N) (CIN1)the differentiation between the parabasal and basal cell layer. The
vast presence of the koliocytes in the section and mild dysplasia. The nucleus stained purple and cytoplasm
stained pink. (O) (CIN 2 and 3) the lack of differentiation between the parabasal and basal cell layer. The
presence of severe dysplasia, and anisonucleosis. The nucleus stained purple and cytoplasm stained pink,
(P) (SCC) showing the presence of hyperchromasia, severe dysplasia, and anisonucleosis, invasion of cells
into the stroma, lack of cell differentiation between parabasal and basal cells.
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Figure 2: Micrographs of the cervical sections stained with P53
[llustrating (A) (Normal P53x100 and 400 respectively) shows mild staining reaction (B) (CIN1 P53x100
and 400 respectively) also shows a mild staining intensity. (C) (SCC P53x100 and x400 respectively)

shows a moderate staining intensity and (D) (SCC P53x100 andx400 respectively) showing marked
expression in the stroma.
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Figure 3: Micrographs of the cervical sections stained with Bcl-2
[lustrating (E) NORMAL), (F) (CIN1) and (G) (CIN2 and CIN3) shows moderate staining intensity. (H)
(SCC) shows marked staining intensity as bcl-2 expression increased with the stages of progression of the
SCC ofthe cervix.
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Figure 4: Micrograph of the cervical sections stained with CD-34
Mlustrating (I) (NORMAL), (J) (CIN 1), (K) (CIN2 and CIN3) and (H) (SCC CD34x100 and SCC
CD34x400) shows marked staining intensity with variation in the quantity of angiogenic cells.
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Figure 5: CD34 also stains for fibrocytes

(NORMALx100 (P), CIN1x100 (Q), CIN2 and CIN3 (R) and SCC (S)). The subepithelial and perivascular
area are stained with the CD34, the intensity reduces with the increasing grades.
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Figure 6: A graphical representation of the expression of the pS3, bcl-2 and CD34 in progression of
invasive carcinoma

The above figure 6 compares the staining reaction of the IHC markers. The p53 graph reveals its diagnostic

tool of the SCC from the CIN3, the bcl-2 also reveals the progression of the staining intensity and cervical

progression showing the prognostic value of the bcl-2 marker. The CD34 angiogenic marker shows the

same staining intensity across, it reveals that angiogenic properties are only useful when quantified.
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Figure 7: Comparing p53, bcl-2 and CD34 in premalignant and malignant lesions
The above figure 7 compares the staining reaction of the IHC markers with the progression of the cervical
carcinoma. The IHC markers are seen to progressively increase except the CD34 which remained static
because angiogenetic cells are stained with the same intensity, there is only a difference in the quantity of

the angiogenic cells.

Discussion

Cervical cancer is the fourth most common cancer
among women in the world [13], it is a common
lesion in the developed and developing African
countries, it is responsible for a high rate of
mortality accounting for about 266,00 deaths in the
year 2012. The average period for the premalignant
to a malignant lesion is between 10-15 years, this
gives a long window for early detection and
possible preventive interventions [ 14].

P53, as an oncosuppressor is a major factor
affecting cell proliferation, it serves as a guard in
the cell cycle in response to DNA damage by
arresting the cell cycle or cell apoptosis [15]. In
this study, the p53 expression increased with
increasing grades of the progression of cervical
cancer. The expression of p53 in the normal

cervical section was little or absent, with a little
difference observed between the neoplastic
grades, however there was significant increase in
the intensity in the SCC which is in agreement with
Murchala et al., and Tan et al., [16, 17], whose
research shows the p53 well expressed in the SCC,
mildly in the CIN grade and absent in the normal
cervical section. The present study shows a
progressive increase in the expression of the p53
with increasing grades of the cervical carcinoma.
Also the p53 in this study was observed in the
nucleus of the superficial and intermediate layer of
the squamous epithelial, this is however contested
in Vasilescu et al. as the p53 was expressed at the
basal cell layer of the squamous epithelium cell
[18], The reason for this disparity is however not
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know but it agrees with generalization of Quade et
al., that p53 can be found in the nucleus of cells
attached to DNA anywhere in the body [19]. The
expression in this study however suggests that the
p53 may be useful in the diagnosis of the invasive
cervical cancer, this is demonstrated by Jin ef al, in
the literature demonstrating the prognostic uses of
the pS3 [20]. P53 is not clearly expressed in all the
progression of the cervical cancer, as the mutated
form of p53 cannot be found in the normal cervix,
the mutated form of the p53 which is deformed of
all original functions of the p53 gene is found in
the premalignant and malignant cases of the
cervix; therefore nearly all 10 of the normal
cervical section presented negative in cervical
expression. With still no significant change, the
CIN grades still didn't express p53 significantly
from the normal cervix, the SCC however shows a
higher expression with this the p53 maybe experi-
mented more on as a prognostic tool. Alongside
Yadav et al., and Cha et al. [21-22] the p53 is
overly expressed in the malignant case, a
relationship is not formed between the expression
in the premalignant and the malignant cases, there
is no direct relationship between the expression of
the p53 and the increasing progression of cervical
cancer, however the Lindstrom et al. from
collected data found a significant relationship
between the overexpression of the p53 and the
increasing grades of the neoplasm [23], In
contradiction, there is no connection between the
expression of p53 and progression to SCC, this is
in accordance with Yadav et al. and Cha et al. [21-
22]. P53 will however be useful in differentiation
of premalignant and malignant lesion as difference
between the expressions is statistically significant.

Despite its hypothetical uncertainty, bcl-2 has been

found to be a useful predictive marker in a handful
of review papers [24]. The current study shows an
increased expression of the bel-2 from the normal
to the CIN grades to the invasive carcinoma, the
data shows the reaction in the basal layer which
increased significantly to the SCC. The bcl-2
unlike the p53 was expressed in the normal
cervical section with a mild intensity, unlike the
p53 whose mutated form is targeted in immuno-
histochemistry, the bcl-2 protiens remains the
same across all the stages, with its important role as
a gatekeeper in apoptosis it is found largely in the
normal cells. A significant difference between the
CIN2 and 3 and the SCC was observed in the study
which enables bcl-2 to serve as a prognostic tool to
determine how long it takes for invasive carcinoma
to occur after neoplasms, this is supported by
Ekundina et al. which also stated that bcl-2 is
observed to be overly expressed as the tumor
stages progresses [12], there is similarity in this
finding with Singh et al. and Kamaraddi ez al., [25,
8]. However Shukla et al. disagrees with
distinctive decrease in expression of the bcl-2 in
HSIL, but the data was deemed insignificant [26].
This present study however shows that bcl-2 can
be detected in all the stages of carcinogenesis in the
cervix, with a large distribution in the SCC. The
progression pattern of the expression is significant
with the increasing grades of the dysplasia. This
study shows that the bcl-2 holds capacity for
prognostic uses in agreement with Hameetman et
al. in whose literature Bcl-2 expression was been
described as a good prognostic marker, this feature
is attributed to the different functions of Bcl-2 in
both apoptosis and cell cycle regulation [27]. The
significant difference between bcl-2 expression in
premalignant and malignant lesions makes it a
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useful diagnostic tool.

Amongst many immunohistochemical markers
been investigated, the angiogenetic marker CD34
has been largely neglected, Jais-sadu et al. suggests
anti-CD34 antibody is a highly sensitive biomarker
for endothelial cell differentiation that has been
extensively studied in tumour angiogenesis. In this
study, neovascular cells are also seen to have a
moderate and marked staining intensity across all
the progression of the cervical progression, the
staining intensity shows little or no difference, so
quantification is needed to differentiate between
the premalignant and malignant lesions, however
the smooth progression of the staining intensity
and occurrence of the CD34 fibrocytes makes it a
valuable diagnostic tool to confirm SCC, also to
distinguish between the malignant and premalig-
nant lesions of the cervix. This present study shows
a decrease in the staining pattern of the CD34
fibrocytes in the progression of cervical cancer, the
normal cervix shows a high percentage of the
CD34 as the endocervix stroma contains the CD34
in the subepithelial and perivascular layers, the
CIN1 also shows almost the same reaction with
normal cervix, however there seems to be a
disappearance of the CD34 fibrocytes in the SCC,
This level of stroma CD34 staining implies a high
degree of peritumoral stroma alteration, which can
be seen in a number of squamous cell malig-
nancies, including cervical carcinomas, further-
more, it has been discovered that the decline of
CD34 expression in stromal tissue is linked to an
increase in -Smooth Muscle Actin (-SMA) positive
myofibroblasts [10]. The connective tissue is
highly densed in the normal cervical section as the
staining intensity is marked, the staining intensity
however reduces across the increasing the grades,

the CIN1 shows the same reaction with the normal
cervix and a slight variation is seen in the CIN2 and
CIN3 and a disappearance of the fibrocytes in the
CD34, this may be attributed to the loss of
connective tissue at invasive carcinoma due to
random proliferation of the cells according to Li et
al. [28], these findings imply that the decrease of
CD34-positive stromal cells are related with
cervical transition CD34 could be a strong
predictive indicator with more than half of the SCC
samples CD34 non-reactive and significant diffe-
rence in staining score between the SCC and the
CIN grades.

Conclusion

From the statistical data gathered from this
retrospective study, it has been shown that the p53
and bcl-2are expressed in the premalignant and
malignant lesions with moderate and severe
intensity respectively; their expressions are directly
proportionally to the increasing grades of cervical
oncogenesis. However, the CD34 showed similar
expressions in the premalignant and malignant
lesions with the CD34 fibrocytes showing high
disappearance in the SCC. The data therefore
provides information that IHC markers are useful
in differentiating the neoplastic lesions from the
invasive carcinoma, but for production of optimum
and accurate results, individual markers should not
be used alone to avoid bias.
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