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ABSTRACT

Background

Prostate cancer is the second most frequently diagnosed cancer and the sixth leading cause
of cancer death in the male worldwide, it include the transformation of normal to benign
prostatic hyperplasia and then invasive cancer. Immuno-histochemistry has proven to be a
very useful diagnostic tool in the study of this transformation.

Aim: Assessing the immunohistochemical expression of CD34, PSMA and P53 as
diagnostic marker in normal prostate, benign prostatic hyperplasia (BPH) and prostate
adenocarcinoma, and to determine the degree of the expression of these IHC biomarkers’
Methods: Confirmed prostate tissue blocks of non-malignant, BPH and prostate
adenocarcinoma were obtained from the pathological archives of Obafemi Awolowo
University Teaching Hospital Complex. In total, 50 prostate tissue blocks were retrieved.
Among these, 10 prostate tissue blocks had non-malignant diagnosis, 20 prostate tissue
blocks were diagnosed with BPH and 20 prostate tissue blocks were diagnosed with
adenocarcinoma of the prostate. Sections were cut and immunohistochemical study were
done using CD34, PSMA and P53 antibodies following standard protocols.

Results: Membranous CD34 staining was expressed; normal cases showed the positivity
rate of 80%, benign prostatic hyperplasia showed a positivity rate of 60%, and prostate
cancer showed a positivity rate of 90%. Cytoplasmic PSMA staining was expressed, the
normal cases showed a positivity rate of 30%, benign prostatic hyperplasia showed a
positivity rate of 50%, and prostate cancer showed a positivity rate of 90%. Nuclear p53
staining was expressed; normal cases showed the positivity rate of 3%, benign prostatic
hyperplasia showed a positivity rate of 5% and prostate cancer showed a positivity rate of
80%. There was an upregulation in PSMA in the progression to malignant condition.
Conclusion: This study established the usefulness of CD34, PSMA and P53
immunohistochemical markers in the study of the prostate tissues from normal to BPH and
to a malignant prostate. These markers provided differential diagnosis of different prostatic
lesion, hence their use is recommended in histopathology laboratories alongside routine
Hematoxylin and Eosin in the diagnosis of prostate biopsies.
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INTRODUCTION

Cancer is described as an unregulated
growth and consequent spread of the cells to
other parts of the body (Roma-Rodrigues et
al., 2019). All types of cells can undergo
such malignant changes and become
cancers, however only epithelial cells can
become carcinomas. The normal cell cycle is
disrupted and the new “tumor” cells
overgrow in a localized region at first, then

spread to surrounding tissue and finally to
other parts of the body via the lymphatic
system and vascular system (Stuelten et al.,
2018).

Prostate cancer is the most common cancer
diagnosis for men in the United States, with
over 160 000 new cases diagnosed each
year. Prostate cancer is the third-leading
cause of cancer death in  men.
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As of 2012, prostate cancer is the second-
most frequently diagnosed cancer,15% of all
male cancers and the sixth leading cause of
cancer death in males worldwide (Jemal et
al., 2011). In 2010, prostate cancer resulted
in 256,000 deaths, up from 156,000 deaths
in 1990 (Lozano et al., 2012). Rates of
prostate cancer vary widely. Rates vary
widely between countries. It is least
common in South and East Asia and more
common in Europe, North America,
Australia, and New Zealand. Prostate cancer
is least common among Asian men and most
common among black men, with white men
in between (Lozano et al., 2012). It accounts
for 19% of all male cancers and 9% of male
cancer-related deaths. Cases ranged from an
estimated 230,000 in 2005 to an estimated
164,690 in 2018. Deaths held steady around
30,000 in 2005 and 29,430 in 2018 (Jemal et
al., 2005). The specific objectives are to
determine the expression of CD34, PSMA
and P53 in non-malignant prostate, BPH and
prostate adenocarcinomas, and to determine
if CD34, PSMA and P53 are predictors of
malignant transformation in the prostate.
Immunohistochemistry (IHC), which
requires the wuse of monoclonal and
polyclonal antibodies to identify particular
antigens in tissue sections, is a very
important tool in the diagnostic surgical
pathologist's arsenal. IHC is a technique that
uses monoclonal and polyclonal antibodies
to assess the tissue distribution of a target
antigen in healthy and diseased tissue. Since
specific tumor antigens are expressed de
novo or up-regulated in some cancers, it is
commonly used for cancer diagnosis. The
advantage of IHC is to explore specificity of
antigen-antibody reaction of (Ramos-Vera et
al., 2014). The principle of IHC is based on
specific antigen antibody reactions in
biological tissues (Cruz-Alonso et al.,
2019).In IHC, sections are incubated with an
appropriate antibody. The antibody binding
site is then visualized by a marker such as
fluorescent dye, enzyme, radioactive
element, or colloidal gold, using an ordinary
or fluorescent microscope (Orakpoghenor et
al., 2018).

Bayero Journal of Medical Laboratory Science, BJMLS

CD34 is a single-pass transmembrane
protein with a molecular weight of
105.120 kDa (Kumagai et al., 2014). It is
expressed on the surface of a variety of cells,
particularly on vascular endothelial cells;
therefore, CD34 is often used to label
vascular endothelial cells (Ho et al., 2013;
Foroozan et al., 2017). Moreover, CD34 is
more likely to be expressed on newly-
formed vascular endothelium (Ajili et al.,
2012). Prostate-specific membrane antigen
(PSMA) is a transmembrane glycoprotein
that is overexpressed in prostate cancer.
Radio-labeled small molecules that bind
with high affinity to its active extracellular
center have emerged as a potential new
diagnostic standard of reference for prostate
cancer, resulting in  images  with
extraordinary tumor-to-background contrast.
Prostate-specific membrane antigen (PSMA)
is expressed on the cell surface in normal
prostate tissue and is overexpressed in
prostate cancer by several orders of
magnitude (Michael et al., 2018).

The P53 tumor suppressor plays a pivotal
role in cancer and infectious disease. Many
oncology treatments are now calling on
immunotherapy approaches, and scores of
studies have investigated the role of P53
antibodies in cancer diagnosis and therapy.
This review summarizes the current
knowledge from the preliminary evidence
that suggests potential role of P53 as an
antigen in the adaptive immune response and
as a key monitor of the innate immune
system, thereby speculating on the idea that
mutant p53 antigens serve as a druggable
target in immunotherapy (Beuzeboc et al.,
2009).

MATERIALS AND METHODS

Tissue Sample Selection

In this retrospective analysis, all tissue
blocks were obtained from the pathology
archive of Obafemi Awolowo University
Teaching  Hospital  Complex lle-ife
(OAUTCH). Confirmed prostate tissue
blocks of non-malignant, BPH and prostate
adenocarcinoma were selected. In total, 50
prostate tissue blocks were taken.
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Among these, 10 prostate tissue blocks were
non- malignant, 20 prostate tissue blocks
were diagnosed with BPH and 20 prostate
tissue blocks were diagnosed with
adenocarcinoma of the prostate.

Immunohistochemistry

All the specimens were formalin-fixed and
paraffin-embedded. Four (4) microns thick
serial sections were cut, and the end sections
were stained with Hematoxylin and Eosin to
ensure that the lesion was still present in the
serial sections. The sections were processed
for immunohistochemical analysis as
follows; De-paraffinization was carried out
with xylene followed by hydration through
descending grades of alcohols. Epitope
retrieval was performed by heating the
sections for 10minutes in citrate buffer (pH
6.0) at 120°C. The sections were incubated
in 3% hydrogen peroxide (H202) in
methanol for 5 minutes to block endogenous
activities, followed by blocking of
nonspecific binding of primary antibodies to
epitopes by pre-incubation step with 5%
normal goat serum for 10 minutes at 37°C.
The primary antibodies used in this study are
CD34, PSMA and P53. Incubation with
antibodies was done for 30 minutes at room
temperature. The slides were counterstained
with hematoxylin, dehydrated in ascending
grades of alcohol, cleared in xylene and
mounted in DPX (Lee et al., 2003). Staining
expression was evaluated optically using the
light microscope at x100 and x400
magnification.

Photomicrography

The stained sections were examined under a

LEICA research microscope (LEICA
DM750, Switzerland) interfaced with digital
camera (LEICA ICC50). Digital

photomicrographs of stained sections for the
histomorphology, immunohistochemistry on
the slides studied were taken at x100 and
X400 magnifications, and reported for
morphological changes.

Immunostaining Assessment

The tumor's immunohistochemical (IHC)
profile was assessed by staining one segment
from a representative block for CD34,
PSMA and p53. IHC was performed using
the streptoavidin-biotin immunoperoxidase
technique on 4m thick parts from 10 percent
formalin-fixed paraffin-embedded
specimens  (Dako-cytomation).  Multiple
slides were examined, and IHC staining was
used on the ideal portion. The positive and
negative controls were both run at the same
time. Positive staining was characterized as
strong brown nuclear immunoreactivity. The
percentage of tumor cells that reacted with
the antibody was used to conduct the
immunoquantification. To find areas with
the most positive cells, each slide was
examined at a magnification of 40 times.
The proportion of positive cells to total cells
was determined after these areas were
examined at x400 magnification. At least
500 cells were counted, and only the cells
that were definitely positive for the desired
marker was considered.

The percentage of positive cells was graded
as follows;

0% cells are stained = negative (-), grade 0
0.1% are stained = positive (+), grade 1

10.1 - 50% are stained = positive (++), grade
2

50.1 — 80% are stained = positive (+++),
grade 3

80.1% - 100% are stained = positive (++++),
grade 4 (Ekundina et al., 2021).

RESULTS

Table 1a; Showing the expression of CD34
in normal, in BPH and in prostate cancer
tissue; Where in normal, three (3) slides
showed no significant positivity and seven
(7) slides showed positivity. In BPH had
fourteen (14) slides with insignificant
reactions (negative) and six (6) slides with
significant reaction (positive). Prostate
cancer had two (2) slides that showed
insignificant reaction and eighteen (18)
slides showing several amounts of
significant reaction.
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Table 1b; Showing the semi-quantitative
expression of CD34 in normal, BPH and
prostate cancer tissue; Where the normal
cases showed a positivity rate of 70%, where
three (3) slides showed insignificant
reaction, two (2) slides showed mild reaction
and five (5) slides showed moderate
reaction. In benign prostatic hyperplasia
showed a positivity rate of 30% where
fourteen (14) cases showed insufficient
expression and six (6) cases showed mild
expression. In prostate cancer, the cases
showed a positivity rate of 90% significant
expression where two (2) slides showed no
significant reaction, one (1) slide showed
mild reaction, seven slides showed moderate
reactions and ten (10) slides showed very
strong reaction membranous reaction.

Table 2a; Showing the expression of PSMA
in normal, in benign prostatic hyperplasia
and in prostate cancer tissue where; In
normal, seven (7) slides showed no
significant positivity and three (3) slides
showed weak positivity. In BPH had six (6)

slides with insignificant reactions (negative)
and fourteen (14) with significant reaction
(positive). Prostate cancer had two (2) slides
with no significant positivity and eighteen
(18) slides showing marked cytoplasmic
reaction.

Table 2b; Showing the semi-quantitative
expression of PSMA in normal, BPH and
prostate cancer tissue. The normal cases
showed a positivity rate of 30% where seven
(7) slides showed insignificant reaction and
three (3) slides showed weak reaction.
Benign prostatic hyperplasia showed a
positivity rate of 70% where six (6) cases
showed insignificant expression, ten (10)
cases showed mild expression and four (4)
cases showed moderate expression. In
prostate cancer, the cases showed a
positivity rate of 90% significant expression
where two (2) slides showed no significant
reaction, two (2) slides showed mild
reaction, six (6) slides showed moderate
reactions and ten (10) slides showed very
significant cytoplasmic reaction.

TABLE 1a; Expression of CD34 in indicated cases

GROUPS TOTAL CASES (%) NEGATIVE (%) POSITIVE (%)
NORMAL 10 30(100) 70(100)
BPH 20 70(100) 30(100)
PROSTATE 20 10(100) 90(100)
CANCER
TABLE 1b: Expression of CD34 in indicated cases
TOTAL _ + ++ +++ POSITIVITY
CASES RATE (%)
NORMAL 10 3 2 5 70
BPH 20 14 6 30
PROSTATE 20 2 1 7 10 90

CANCER

TABLE 2a; Expression of PSMA in indicated cases

TOTAL CASES NEGATIVE (%) POSITIVE (%)
NORMAL 10 70(100) 30(100)
BPH 20 30(100) 70(100)
PROSTATE 20 10(100) 90(100)

CANCER
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TABLE 2b; Expression of PSMA in indicated cases

TOTAL B 1 ++ +++
CASES POSITIVITY
RATE (%)
NORMAL 10 7 3 30
BPH 20 6 10 4 70
PROSTATE 20 2 2 6 10 90
CANCER

Table 3a; Showing the expression of P53 in
normal, in BPH and in prostate cancer
tissue. In the normal case, nine (9) slides
showed no significant positivity and one (1)
slide showed weak positivity. In BPH had
eighteen (18) slides with insignificant
reactions (negative) and two (2) with weak
reaction (positive). Prostate cancer had three
(3) slides that showed insignificant reaction
and seventeen (17) slides showing
significant amount of significant reaction.
Table 3b; Showing the semi-quantitative
expression of P53 in normal, BPH and
prostate cancer tissue; the normal cases
showed a positivity rate of 10% where nine
(9) slides showed insignificant reaction and

one (1) slide showed mild expression. In
Benign prostatic hyperplasia, the cases
showed a positivity rate of 10% where
eighteen (18) cases showed insignificant
expression, two (2) cases showed mild
expression. In prostate cancer, the cases
showed a positivity rate of 85% significant
expression where three (3) slides showing
significant expression, a (1) slide showed a
mild expression, six (6) slides showed a
moderate expression and ten (10) slides
showed marked expression. Table 4 shows
the mean percentage reactivity of CD34,
PSMA and P53 in normal, BPH and Prostate
Cancer. It shows an increase in reactivity in
PSMA and P53 from normal to Prostate
Cancer, and a varying reactivity in CD34.

TABLE 3a: Expression of p53 in indicated cases

GROUPS TOTAL CASES NEGATIVE (%) POSITIVE (%)
NORMAL 10 90(100) 10(100)
BPH 20 90(100) 10(100)
PROSTATE 20 15(100) 85(100)
CANCER
TABLE 3b; Expression of p53 in indicated cases
TOTAL + ++ +++ POSITIVITY
CASES RATE (%)
NORMAL 10 9 1 10
BPH 20 18 2 10
PROSTATE 20 3 1 6 10 85
CANCER
TABLE 4: mean percentage reactivity for all antibodies used.
GROUPS CD34 PSMA P53
NORMAL 80% 30% 3%
BPH 60% 50% 5%
PROSTATE 90% 90% 80%
CANCER
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GRAPH SHOWING MEAN PERCENTAGE REACTIVITY
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Figure 1: the above graph shows a gradual increase in PSMA and P53 and a varying percentage for
CD34. It shows the difference between the normal, benign and malignant lesions. The graph is
depicting the various increases among the lesions of the breast and how the immunohistochemical

markers are expressed.

| :

Figure 2; Hematoxylin and Eosin plates. H&E plates of normal at x100 and x400 (Plate F), BPH at
x100 and x400 (Plate E) showing growth in the stroma, lined with double epithelial, prostate cancer at
x100 and x400 (Plate D) showing occlusion of glands, hyperchromasia, anisonueclosis, high nucleus
to cytoplasmic ratio.
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Figure 3:CD34 immunohistochemistry plates

Cytoplasmic CD34 stained sections of normal prostate tissue at x100 and x400 (plate F);
BPH at x100 and x400 (plate E); prostate cancer at x100 and x400 (plate D). Mild
immunohistochemical staining observed in the membrane of normal (plate F). Moderate
membranousimmunohistochemical staining observed within the membrane of BPH (plate E).
Strong membranousimmunohistochemical staining observed in Prostate Cancer (plate D)
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Figure 4: PSMA immunohistochemistry plates
Cytoplasmic PSMA stained sections of normal prostate tissue at x100 and x400 (plate F);
BPH at x100 and x400 (plate E); prostate cancer at x100 and x400 (plate D). Mild
immunochemical staining observed in the cytoplasm of normal (plate F). Mild to moderate
cytoplasmic immunohistochemical staining observed within the cytoplasm of BPH (plate E).
Strong cytoplasmic immunohistochemical staining observed in Prostate Cancer (plate D).
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Figure 5. P53 immunohistochemistry plates

Nuclear P53 stained sections of normal prostate tissue at x100 and x400 (plate F); BPH at
x100 and x400 (plate E); prostate cancer at x100 and x400 (plate D). Negative
immunochemical staining observed in the nucleus of normal (plate F). Negative
immunohistochemical staining observed within the nucleus of BPH (plate E). Strong nuclear
immunohistochemical staining observed in Prostate Cancer (plate D).
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Figure 6; Prostate Adenocarcinoma plates.
CD34 immunohistochemical

stained section of prostate cancer

showing Strong nuclear

immunohistochemical staining. PSMA immunohistochemical stained section of prostate cancer
showing Strong cytoplasmic immunohistochemical staining. P53 immunohistochemical stained
section of prostate cancer showing Strong nuclear immunohistochemical staining. H&E sections
showed occlusion of glands, hyperchromasia, anisonueclosis, and high nucleus to cytoplasmic ratio.

DISCUSSION

Prostate Cancer is one of the most common
health threats for men in the developed
world and is described as unregulated
growth and consequent spread of cells to
other parts of the body (Elkahwaji, 2013).
All types of cells in the prostate can undergo
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such malignant changes and become
cancers, however only epithelial cells can
become carcinomas. The normal cell cycle is
disrupted and the new “tumor” cells
overgrow in a prostate at first, then spread to
surrounding tissue and finally to other parts
of the body via the lymphatic system and
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vascular system (Stuelton et al., 2018).
Adenocarcinoma is a type of cancer arising
from epithelial cells of the secretary glands
lining the prostatic ducts. The cytological
features include enlarged hyper-chromatic
nuclei, as in PIN (Rani et al., 2020). The
genetics of prostate cancer are poorly
understood, we know cancers almost always
arise from a single somatic cell that
undergoes a number of genetic changes
which cause a change in gene activity and
therefore phenotype (Janiszewska, 2020).
Cancer causing mutations usually arise in
genes involved in the regulation of cellular
growth or death (Reed et al., 2007). Prostate
cancer is the third-leading cause of cancer
death in men, exceeded by lung cancer and
colorectal cancer. It accounts for 19% of all
male cancers and 9% of male cancer-related
deaths. Cases ranged from an estimated
230,000 in 2005 to an estimated 164,690 in
2018 (Jemal et al., 2005). Rates of prostate
cancer vary widely. Rates vary widely
between countries. It is least common in
South and East Asia, and more common in
Europe, North America, Australia, and New
Zealand. Prostate cancer is least common
among Asian men and most common among
black men, with white men in between
(Lozano et al., 2012).

CD34 plays a key role in the inhibition of
hematopoietic stem cell differentiation,
attachment of stem cells to bone marrow,
angiogenesis and cell-cell adhesion (Sidney
et al., 2014). CD34 is a single-pass trans-
membrane protein with a molecular weight
of 105.120 kDa (Kumagai et al., 2014). It is
expressed on the surface of a variety of cells,
particularly on vascular endothelial cells;
therefore, CD34 is often used to label
vascular endothelial cells (Ho et al., 2013;
Foroozan et al., 2017). Moreover, CD34 is
more likely to be expressed on newly-
formed vascular endothelium (Ajili et al.,
2012). A high expression of CD34 in tumor

tissue indicates intensive tumor
neovascularization and increased MVD.
Among micro vascular
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immunohistochemical markers, CD34 has
the best sensitivity and stability with a high
positive rate and expression level. CD34 is
expressed in the small blood vessels of
tumor tissues (Teo et al., 2002). Moreover,
the expression level of CD34 in the
endothelium of newly-formed blood vessels
is higher than that in old blood vessels,
suggesting that CD34 is involved in tumor
neovascularization (Miyata et al.,
2015).From this study, our findings revealed
that CD34 is expressed significantly in
prostate cancer and in normal having higher
immunohistochemical expression and degree
of reactivity while in benign prostatic
hyperplasia, a moderate
immunohistochemical staining was observed
within the membrane. The positivity rate of
CD34 among the cases was eighty percent
(80%) in normal, sixty percent (60%) in
BPH and ninety percent (90%) in prostate
cancer and the mean percentage reactivity
was 80%, 60% and 90% in normal, BPH and
in prostate cancer respectively. The
immunohistochemical  expressions  and
reaction was membranous. CD34 was
expressed in normal prostate tissue with
increased expression in the malignant
prostate. In BPH, CD34 expression was
moderate and in prostate cancer CD34 is
overly expressed. This finding is in
agreement with the result of Nassif et al.,
(2010), Foorozanet al., (2017) whose
findings showed an increased expression of
CD34 in prostate cancer samples compared
to benign prostate tissue.

Prostate-specific membrane antigen (PSMA)
is expressed on the cell surface in normal
prostate tissue and is overexpressed in
prostate cancer by several orders of
magnitude. It is a type Il transmembrane
glycoprotein encoded by the folate hydrolase
1 (FOLH1) gene, also referred to as the
glutamate carboxypeptidase Il (GCPII) gene.
The unique expression profile of PSMA
provides an excellent target for prostate
cancer imaging and therapy (Eder et al.,
2012, Eder et al., 2014).
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From the results, PSMA is expressed
significantly in prostate cancer and in BPH
having higher immunohistochemical
expression and degree of reactivity while in
normal, a mild immunohistochemical
staining was observed in the membranes and
cytoplasm. The positivity rate of PSMA
among the cases was thirty percent (30%) in
normal, seventy percent (70%) in BPH and
ninety percent (90%) in prostate cancer and
the mean percentage reactivity was 30%,
50% and 90% in normal, BPH and in
prostate cancer respectively. The
immunohistochemical  expressions  and
reaction were cytoplasmic and membranous.
PSMA in normal prostate is normally
expressed and there is an increase in
expression in normal prostate and in benign
case PSMA expression is moderate and this
was shown in agreement with bostwick et
al., 1998. PSMA is overly expressed in
prostate cancer and this was shown in
agreement with the findings of Ghosh and
Heston 2004, Jemaa et al., 2010, Hupeet al.,
2018) who reported that Prostate-specific
membrane antigen (PSMA) is expressed on
the cell surface in normal prostate tissue and
is over expressed in prostate cancer by
several orders of magnitude. PSMA has a
unique folate hydrolase activity whereas
PSMA exists in the cell cytoplasm and has
no enzymatic activity. PSMA plays a role in
prostate  carcinogenesis and that the
enzymatic activity and/or the extracellular
location of PSMA are important.

A suggested mechanism by which PSMA
might be involved in prostate carcinogenesis
is via its folate hydrolase activity. It is
thought that this membrane folate hydrolase
could give prostate cancer cells expressing
PSMA a growth advantage in a low folate
tumor microenvironment by allowing these
cells to capture extracellular folates and
deglutamate  poly-y-glutamated  folates
released by surrounding dead and dying
cells. Folate taken up by these cells is an
essential nutrient for growth and replication
(Yao and Bacich, 2005).
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P53 gene is located on the seventeenth
chromosome (17p13.1) and it’s known as
the “guardian of the genome” thanks to its
capacity to respond to outside stresses,
which promotes transient or permanent cycle
arrest and apoptosis, following different
stress factors including hypoxia, DNA
impairment,  oxidative  stress,  hyper-
proliferative  signals, nutrient shortage
(Jorde, 2000). P53 supports tumor
suppression through its roles as transcription
factor and  mitochondrial  membrane
permeabilization (to trigger apoptosis) and,
indeed, the most investigated biological
activity of p53 is its transcriptional activator
role (Beuzeboc et al., 2009). The loss of p53
gives way to the initiation and progression
of malignancies, which are generally
characterized by more malignant features
such as intensified invasiveness and
metastatic capability, genetic instability and
poor cellular differentiation (Morigi et al.,
2016).In this study, 85% cases of carcinoma
revealed strong nuclear positivity with p53
immunostain.  From the results, P53 is
expressed significantly in prostate cancer
having higher immunohistochemical
expression and degree of reactivity, in
normal it was negative (less than 10%) and
BPH it was almost negative. The
immunohistochemical staining was observed
in the nucleus. The positivity rate of P53
among the cases was ten percent (10%) in
normal, seventy percent (10%) in BPH and
ninety percent (85%) in prostate cancer and
the mean percentage reactivity was 3%, 5%
and 80% in normal, BPH and in prostate
cancer respectively. The
immunohistochemical reaction of p53 was
found in the nucleus and it is not expressed
in normal prostate tissue, and almost absent
in BPH but markedly expressed in prostate
cancer, a finding in agreement with Jemal et
al., 2007. P53 expression was up-regulated
in prostate carcinoma (85%) as compared
with benign prostatic tissue (10%) and this
was shown in agreement with (jiang et al.,
2005, Verma et al., 2015).
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CONCLUSION
This study established the usefulness of
CD34, PSMA and P53

immunohistochemical markers in the study
of the prostate tissues from normal to BPH
and to a malignant prostate. These markers
provided differential diagnosis of different
prostatic lesion, hence their use is
recommended in histopathology laboratories

REFERENCES

Ajili, F., Kacem, M., Tounsi, H., Darouiche,
A., Enayfer, E., and Chebi, M.
(2012).Prognostic impact of

angiogenesis in nonmuscle invasive
bladder cancer as defined by
microvessel density after
immunohistochemical staining for
CD34.Ultrastruct Pathology, 36(5),
336-342.
Beuzeboc, P., Soulié,
Salomon, L.,

M., Richaud, P.,

Staerman, F.,
andPeyromaure, M. (2009).Fusion
genes and prostate cancer.From
discovery  to prognosis  and
therapeutic perspectives. Progress en
Urologie, 19(11), 819-824.

Bostwick, D. G., Pacelli, A., Blute, M.,
Roche, P.,andMurphy, G. P. (1998).
Prostate specific membrane antigen
expression in prostatic intraepithelial
neoplasia and adenocarcinoma: a
study of 184 cases. Cancer:
Interdisciplinary International
Journal of the American Cancer
Society, 82(11), 2256-2261.

Cruz-Alonso, M., Lores-Padin, A., Valencia,
E., Gonzélez-Iglesias, H., Fernandez,
B., and Pereiro, R. (2019).
Quantitative mapping of specific
proteins in biological tissues by laser
ablation—ICP-MS using exogenous
labels: aspects to be considered.
Analytical and bioanalytical
chemistry, 411(3), 549-558.

Eder, M., Schafer, M., and Bauder-Wiirst, U.
(2014).Preclinical evaluation of a

Bayero Journal of Medical Laboratory Science, BJMLS
13

alongside routine Hematoxylin and Eosin in
the diagnosis of prostate biopsies.

Acknowledgement

The authors acknowledge Olalekan Adegoke
Aremu from the department of Morbid
Anatomy and Forensic Medicine Obafemi
Awolowo complex (OAUTH) for his
contribution to this study in the sample
immunohistochemical process.

bispecific low molecular heterodimer
targeting both PSMA and GRPR for
improved imaging and therapy of
prostate cancer.Prostate, 659-668 .
Eder, M., Schifer, M., Bauder-Wiist, U.,
Hull, W. E., Wingler, C., Mier, W.,
..andEisenhut, M. (2012). 68Ga-

complex lipophilicity and the
targeting property of a urea-based
PSMA inhibitor for PET
imaging.Bioconjugate chemistry,

23(4), 688-697.

Ekundina, V. O., Oladele, A, A., Wilson, H.
T., Hassan, N, Y., &Sanya, J. O.
(2021).Diagnostic utility of bcl-2, e-
cadherin and psa in the progression of
malignant prostatic
lesions.International ~ Journal  of
Medical Laboratory Research, 6(1),
1-10.

Elkahwaji, J. E. (2013). The role of
inflammatory  mediators in  the
development of prostatic hyperplasia
and prostate cancer.Research and
reports in urology, 5, 1.

Foroozan, M., Roudi, R., Abolhasani, M.,
Gheytanchi, E., andMehrazma, M.
(2017).Clinical significance  of
endothelial cell marker CD34 and
mast cell marker CD117 in prostate
adenocarcinoma.Pathology Research
Practice, 213(6), 612-618.

Ghosh, A.,and Heston, W. (2004).Tumor
target prostate specific membrane
antigen (PSMA) and its regulation in
prostate cancer. Journal of Cell
Biochemistry, 91(3), 528-539.



Assessment of Cd34, PSMA and P53 IHC

Ho, S., Thike, A., Cheok, P., Tse, G., and

Tan, P. (2013). Phyllodes tumors of

the breast: the role of CD34, vascular

endothelial growth factor and beta-
catenin in histological grading and
clinical outcome. Histopathology,

63(3), 393-406.

M. C., Philippi, C., Roth, D.,
Kimpers, C., Ribbat-Idel, J., Becker,
F., .andOffermann, A. (2018).
Expression  of  prostate-specific
membrane antigen (PSMA) on
biopsies is an independent risk
stratifier of prostate cancer patients at
time of initial diagnosis. Frontiers in
oncology, 8, 623.

Janiszewska, M. (2020). The microcosmos
of intratumor heterogeneity: The
space-time of cancer evolution.
Oncogene,39(10), 2031-2039.

Jemaa, A. B., Bouraoui, Y., Sallami, S.,
Banasr, A., Rais, N. B., Ouertani, L.,
..andOueslati, R. (2010). Co-
expression and impact of prostate
specific membrane antigen and
prostate specific antigen in prostatic
pathologies.Journal of Experimental
& Clinical Cancer Research,29(1), 1-
9.

Jemal A, Siegel R, Ward E, Murray T,
Xu J, andThun MJ. Cancer statistics
(2007). CA: A Cancer Journal for
Clinicians, 57(1):43-66.

Jemal, A., Bray, F., Center, M., Ferlay, J.,
Ward, E., and Forman, D. (2011).
Global cancer statistics.Cancer,61(2),
69-90.

Hupe,

Jemal, A., Murray, T., Ward, E., Samuels,
A., Tiwari, R., andGhafoor, A.
(2005). Cancer
statistics.Cancer,55(1), 10-30.

Jiang, T., Jiang, H., Song, X. S., Li, X. C,,
and Li, Q. L. (2005).P53 expression
and its clinical significance in
prostatic carcinoma.
Zhonghuanankexue. National Journal
of Andrology, 11(6), 448-51.

Bayero Journal of Medical Laboratory Science, BJI\{I&S

Jorde, L. B. (2006). Human genetic variation
and disease. Reviews in Cell Biology
and Molecular Medicine.

Kumagai, Y., Sobajima, J., Higashi, M.,
Ishiguro, T., Fukuchi, M., Ishibashi,
K., ..and Ishida, H. (2014).
Angiogenesis in superficial
esophageal squamous cell carcinoma:
assessment of microvessel density
based on immunostaining for CD34
and CD105. Japanese journal of
clinical oncology,44(6), 526-533.

Lee, M. M., Gomez, S. L., Chang, J. S,
Wey, M., Wang, R. T., andHsing, A.
W. (2003). Soy and isoflavone
consumption in relation to prostate
cancer risk in  China.Cancer
Epidemiology and Prevention
Biomarkers,12(7), 665-668.

Lozano, R., Naghavi, M., Foreman, K., Lim,
S., Shibuya, K., Aboyans, V.
...andRemuzzi, G. (2012). Global and
regional mortality from 235 causes of
death for 20 age groups in 1990 and
2010: a systematic analysis for the
Global Burden of Disease Study
2010. The lancet,380(9859), 2095-
2128.

Michael, S., Rodney, J., Tobias, M., and
Matthias, E. (2018). Prostate-specific
Membrane Antigen PET: Clinical
Utility in Prostate Cancer, Normal
Patterns,  Pearls, and Pitfalls.
RadioGraphics,38(1), 200-217.

Miyata, Y., Mitsunari, K., Asai, A,
Takehara, K., Mochizuki, Y., and
Sakai, H. (2015). Pathological
significance and prognostic role of
microvessel density, evaluated using
CD31, CD34, and CD105 in prostate
cancer  patients  after  radical
prostatectomy  with  neoadjuvant
therapy. The Prostate, 75(1), 84-91.

Morigi, J. J., Fanti, S., Murphy, D., and
Hofman, M. S. (2016). Rapidly
changing landscape of PET/CT

imaging in prostate cancer.Current
opinion in urology, 26(5), 493-500.



Ekundina et al. (2022) BJMLS, 7(1): 1-15

Nassif, A. E., andTambaraFilho, R. (2010).
Immunohistochemistry expression of
tumor markers CD34 and P27 as a
prognostic ~ factor of clinically
localized prostate adenocarcinoma
after radical prostatectomy. Revista do
ColegioBrasileiro de  Cirurgioes,
37(5), 338-344.

Orakpoghenor, O., Avazi, D. O., Markus, T.
P., andOlaolu, O. S. (2018).A short
review of
immunochemistry.Immunogenet Open
Access, 3(122), 2.

Ramos-Vara, J. A., andMiller, M. A. (2014).

When tissue antigens and antibodies

get along: revisiting the technical

aspects of immunohistochemistry—
the red, brown, and blue technique.

Veterinary pathology, 51(1), 42-87.

P., Bhatia, A., and Singh, H.

(2020).Screening Of Prostate Specific

Antigen (PSA) For The Detection Of

Prostate Cancer And Its Prevalence In

Jammu Region.European Journal of

Molecular & Clinical Medicine,7(7),

3977-3985.

Reed, A., Ankerst, D., Pollock, B.,
Thompson, 1., and Parekh, D. (2007).
Current age and race adjusted prostate
specific antigen threshold values
delay diagnosis of high grade prostate
cancer. Journal of Urology, 178(5),
1929-1932.

Roma-Rodrigues, C., Mendes, R., Baptista,
P. V. and Fernandes, A. R.

Rani,

(2019).Targeting tumor
microenvironment for cancer therapy.
International journal of molecular
sciences, 20(4), 840.

Sidney, L. E., Branch, M. J., Dunphy, S. E.,
Dua, H. S., and Hopkinson, A. (2014).
Concise review: evidence for CD34 as

a common marker for diverse
progenitors. Stem cells,32(6), 1380-
13809.

Stuelten, C. H., Parent, C. A., and Montell,
D. J. (2018). Cell motility in cancer
invasion and metastasis: insights from
simple model organisms. Nature
Reviews Cancer, 18(5), 296-312.

Teo, N. B., Shoker, B. S., Jarvis, C., Martin,
L., Sloane, J. P., and Holcombe, C.
(2002).Vascular density and
phenotype around ductal carcinoma in
situ (DCIS) of the breast. British
journal of cancer,86(6), 905-911.

Verma, R., Gupta, V., Singh, J., Verma, M.,

Gupta, G., Gupta, S., ..and Ralli, M.

(2015). Significance of p53 and ki-67

expression in prostate cancer.Urology

annals, 7(4), 488.

V. and Bacich, D. J. (2005).The

mechanism by which prostate specific

membrane antigen (PSMA) may
induce prostate carcinogenesis and

growth or less. Urology,58(6), 994-

998.

Yao,

Bayero Journal of Medical Laboratory Science, BJMLS

15



