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Abstract

Prostate specific antigen is known to be a specific marker for the diagnosis of prostate cancer which is a
serine protease enzyme, secreted almost exclusively from the prostate gland. The purpose of carrying out this
research work is to assess the level of prostate specific antigen and to know the prevalence of prostate cancer
among adult men living in Port-Harcourt City, Nigeria. Eighty (80) apparently healthy elderly men of age 50
years and above were considered appropriately suitable for this research work, after due consultation with
each patient, a questionnaire form was given to each of the subjects to fill which help in categorizing the
patients into their age groups, patients whose age were below age studied group (50 years and above) and
subject who were not apparently healthy were exempted from this research work. Blood samples were
collected from the subjects into plane bottles, spun at 3,000 rpm (revolution per minutes), serum was
separated and then analyze with a spectrophotometer at 450 nm. Between ages 50 to 59 years, the mean
protein specific antigen concentration was 13.12+5.24 ng/ml; between the ages 60 to 69 years, the mean
protein specific antigen concentration is 11.39+ 8.13 ng/ml. while in ages 70 years and above, the mean
protein specific antigen concentration is 17.53+10.47 ng/ml. it was observed that about 47.5% of the subjects
worked on, had protein specific antigen values within the normal range and about 25% of the subjects are at
risk and about 27.5% of the subjects has prostatic cancer with values above 10 ng/ml. Base on the
assessment of protein specific antigen in Port-Harcourt city, the prevalence of the disease prostate cancer
among elderly men is relatively high (hyperplasia).
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1. Introduction

Prostate specific antigen (PSA), also known as
gamma-seminoprotein or kallikrein-3 (KLK3), it’s a
glycoprotein enzyme encoded in humans by the
KLK3 gene [1]. Prostate specific antigen (PSA) is a
protein produced by the cells of the prostate gland.
It is present in small quantities in serum of normal
men and it is often elevated in the presence of
prostate cancer and in other prostate disorders [1].
Therefore rising levels of PSA overtime has been
associated with prostate cancer both localized and
metastatic. Prostate cancer is a disease in which
cancer develops in the prostate, a gland in the male
reproductive system. It occurs when the cells of the
prostate mutate and begin to multiply out of control
[2]. Prostate cancer occurs only in male as the
prostate is exclusively of male reproductive system.
In the year 2,000, the estimated number of new
United States cancer cases was 1.2 million. Breast
cancer is the leading cancer followed by cancer of
the prostate, lungs and Bladder respectively [3].
Here in Nigeria today, it has been shown that
prostate cancer has become the number one cancer
in elderly men and constitutes 11% of all male
cancers. Men at higher risk include African men
older than 50 years [4], farmers, plant workers,
painters and men exposed to cadmium [5]. Though
specifically, the cause of prostate cancer is
unknown, but the risk of men developing the
disease is related to age, genetics, race, lifestyle,
medications and some other factors. The primary
risk factor is age. The disease is uncommon in men
less than 45 years but becomes more common and
increasingly with advancing age. More than 75% of
all prostate cancer was diagnosed in men older than
65 years [6]. Prostate cancer is asymptomatic
particularly at the early stage [7]; it is more likely to
get symptoms if and when cancer grows in the
prostate gland and narrows the urethra [8]. These
symptoms are often similar to those of disease such
as benign prostate hyperplasia (BPH) and prostatitis
which include: painful urination, increased urination
at night, painful ejaculation and a steady stream of
blood in urine [9]. Prostate specific Antigen
screening is an attempt to detect the cancer at its

earliest stages before any symptoms develops [10].
The screening test leads to more specific follow up
test such as prostate Biopsy, where small pieces of
the prostate are removed for close study [10]. The
screening for prostate cancer can be performed
either by using the prostate Specific Antigen blood
test (PSA) or the Digital Rectal Examination (DRE)
[11]. PSA is a serine protease enzyme, the gene of
which is located on the 19 chromosome. PSA is
normally present in blood at low level; increased
PSA may suggest the risk of cancer [12]. The
reference range of less than 4 ng/ml are usually
considered normal result, over 10 ng/ml are
considered high and results between 4 ng/ml and 10
ng/ml are considered intermediate. PSA can also be
elevated if other prostate problems are present such
as prostatitis, prostate infection, and recent
ejaculation, hence producing a false positive result
[12]. However some men with prostate cancer have
low levels of PSA e.g obesity has been reported to
reduce serum PSA levels. Delay early detection
may partially explain worse outcome in obese men
with early prostate cancer.

2. Materials and Methods

2.1 Study Area (Site)
This research study was carried out in Port
Harcourt City, Rivers State, Nigeria.

2.2 Ethical Clearance.

Approval for this research study was obtained
from the research ethical committee of the
department of Medical Laboratory Science, Faculty
of Sciences, Rivers State University of Science and
Technology, Rivers State, Nigeria.

2.3 Subject Selection

Subjects consisting of 80 adult men of 50 years
of age and above were considered suitable for this
research study. After due consultations with each
patient, a questionnaire was given to each patient to
fill, which help in categorizing the subjects into
their age groups. Subjects whose age were below
the age studied group (50 years and above) were
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excluded, also those subjects whose age were not
apparently healthy were excluded.

2.4 Specimen Collection and Preparation

A questionnaire was given to each subject to
fill using acceptable medical techniques, blood
samples were collected from each of the subjects
and were introduced into a plane centrifuge tube
without any additives (anticoagulants). Serum was
prepared from the whole blood specimen after
centrifuging at 3,000 rpm (revolution per minute)
for 5 minutes and stored in a refrigerator.

2.5 Intended Use of Test

For the quantitative determination of cancer
antigen (Prostate Specific Antigen) concentration in
human serum.

2.6 Principle of Prostate Specific Antigen Test.
The prostate specific antigen enzyme linked
immunosorbent assay (ELISA) test is based on the
principle of solid phase enzyme linked
immunosorbent assay. The assay system utilizes a
goat anti PSA antibody directed against intact PSA
for solid phase immobilisaion (on the microtitre
wells). A monoclonal anti-PSA antibody conjugated
to Horseradish peroxidase (HRP) is in the antibody
enzyme conjugate solution. The test sample is
allowed to react first with the immobilized rabbit
antibody at room temperature for 60 minutes. The
wells are washed to remove any unbound antigen.
The monoclonal anti- PSA-HRP conjugate is then
reacted with the immobilized antigen for 60 minutes
at room temperature resulting in the PSA molecules
being sandwiched between the solid phase and
enzyme linked antibodies. The wells are washed
with water to remove unbound labeled antibodies. A
solution of TMB reagent is added and incubated at
room temperature for 20 minutes, resulting in the
development of a blue color, the color development
is stopped with the addition of stop solution
changing the color to yellow. The concentration of
PSA is directly proportional to the color intensity of
the test sample. Absorbance is measured
spectrophotometrically at 450 nm.

2.7 Assay Techniques
The desired number of coated wells in the
holder was secured, 50 pl of standard, specimen and

controls were dispensed into the appropriate wells,
50 ul of zero buffer was added into each of the well
which was thoroughly mixed for 30 seconds and
then incubated for 60 minutes at room temperature
(25°C).

The incubated mixture was removed by
emptying the plate contents into a waste container
and the microtitre wells were rinsed and emptied for
five (5) times with distilled water and then the wells
were stroked unto paper towels to remove all
residual water droplets followed by the addition of
100 pl of enzymes conjugates reagent dispensed
into each well and was gently mixed for 10 seconds
and then incubated at room temperature for 60
minutes and the plate contents were emptied after
incubations at room temperature (25°C), with
microtitre wells rinsed and emptied 5 times with
distilled water and stroked sharply onto absorbent
paper to remove residual water droplets.

100 pl TMB solution was dispensed into each
well and was gently mixed for 10 seconds, this was
incubated at room temperature for 20 minutes and
the reaction was stopped by adding 100ul of
stopped solution to each well which was gently
mixed for 30 seconds to allow color to develop
(blue to yellow) and the use of microtitre plate
reader, the optical density was read at 450 nm

within 15 minutes with the aid of a
spectrophotometer.
3. Results

The protein specific antigen concentration of
80 apparently healthy men was estimated and the
data collected were analyzed based on different age
categories ranging from 50 -59 years, 60 — 69 years,
70 years and above.

Table 1. Age related concentration of prostate
specific antigen among 80 apparently healthy adult

men

S/INo  Age Group  Number Mean+2SD
1 50- 59 42 5.24 + 1312
2 60 — 69 24 8.13 + 11.39
3 70 and above 14 10.47 + 17.53
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Table 2. Prevalence of prostatic cancer and risk of prostatic cancer for different age groups in Port-Harcourt

No of prevalence

No of prevalence No of prevalence of

Age Groups Reference
subjects with PSA subjects with PSA subjects with PSA
(years) range (ng/ml)
less than 4 ng/ml between 4 and 10 ng/ml more than 10ng/ml
50 -59 0.0-35 25 (31.25%) 10 (12.5%) 7 (8.75%)
60 — 69 0.0-45 7 (8.75%) 8 (10%) 9 (11.25%)
70 and above 0.0-6.5 6 (7.5%) 2 (2.5%) 6 (7.5%)
Total 38 (47.5%) 20 (25%) 22 (27.5)
4. Discussion prostate cancer. Age has much effect in causing the

At the end of this research study, it was
discovered that 47.5% (38 subjects) of the
population study were found normal with plasma
protein specific antigen concentration between 0.0 —
4ng/ml, 25% (20 subjects) of the population study
were screened to be at risk of having Prostatic
cancer whose plasma protein specific antigen
concentration value were within 4 — 10ng/ml while
27.5% (22 subjects) of the 80 subjects had prostatic
cancer with plasma prostate specific antigen
concentration above 10ng/ml. The high percentage
of the number of subjects with prostate cancer in
Port Harcourt city could be because these subjects
resides in an industrialized environment with
exposure to factors that could predispose them to
prostate cancer risk, like exposure to engine
exhaust, fuel, dust, cadmium associated with
occupational  environments of mining and
newspaper printing [5]. Another reason could be
that since most of the subjects are factory workers
and also because of several dangerous elements
released into environment from the refineries and
the drainage from the oil well could be the cause of
the prevalence of high Prostate Specific Antigen in
Port Harcourt city. Moreover, because of the
civilization and high economy influence in the city,
it can be judged that subjects may have the privilege
of high intake of animal fats like milk, intake of red
meat which is a known risk factor of causing

proliferation of prostatic cancer [13]. False positive
result can arise due to other factors which are:
bacterial infection of the prostate (prostatitis),
inflammation of the prostate (Benign prostate
hyperplasia) or due to recent ejaculation [14], in the
absence of any of these, what happened next
depends on whether or not there are any symptoms
of prostate cancer, the size and shape of the prostate
gland when examined using digital rectal
examination (DRE) [12], how high the Prostate
Specific Antigen level is, the individual’s risk of
prostate cancer and of course the age of the
individual.

5. Conclusion

It can however be concluded base on the
assessment of Prostate Specific Antigen level
among adult men in Port Harcourt city that the
prevalence of the disease ‘prostate cancer’ among
elderly men is relatively high (hyperplasia) due to
the predisposition to some factors inducing prostate
specific cancer.
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