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Abstract

Background: Prostate cancer (PCa) is a disease that usually happens with old men which is associated with the level of PSA
in blood. Objective: the current study is carried out to investigate the level of PSA in prostate cancer patients and compare it
with control, also inspect the level of MDA. Materials and Methods: The study was conducted on 75 controls and 155 patints
that were previouselydiagnosed with PCa. Blood samples were collected from each individual of the participant (patients and
control) to examine PSA, MDA and assays, as well as BMI, Catalase, testosterone, blood group and prolactin were measured
in both groups and correlated with age, level of both PSA and MDA. Results: the factors were test according to the protocols
to each one for each individual (patients and control) and were compared to reach one of these factors has correlation with
prostate cancer and which one has not. The collected data were represented in 7 tables and 3 figures. Conclusions: ten
important points are the findings of the current study, among them are; no correlation between blood groups in (AB-, O+, O-)
with PCa, significant correlation between blood groups (A-, B-, AB+) with Psa, high level of prolactin is a PCa marker, no
significant correlation between Biomass Index and PCa and there is a negative correlation between PSA, MDA with PCa.
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1. Introduction

The prostate is a gland that can be found only in
males. It makes some fluids that are part of semen,
prostate cancer (PCa) is the most common of non-
skin cancer and one of the main reasons for death in
men as a specific cancer . Prostate cancer begins
when cells in the prostate gland start to develop and
enlarged in an uncontrolled growth 2. Mainly,
prostate cancer is a major public health problem in
western countries, particularly in the elderly men, and
with the life development, life expectancy and the
prevalence PCa have been increased, there is also an
expected increase of the disease due to economic
burden. !

Prostate cancer starts when a certain cells (prostate
gland cells) in the body begin to grow up and
developed without control due to unknown reasons,
however, almost all prostate cancers are considered
as adenocarcinomas. !

Usually, PCa will leads to urological problems in the
aging men and manifest with disturbing obstructive
and irritative symptoms. In addition to androgen and
age dependence, oxidative stress, infection and

inflammation are the other accepted predisposing
factors for PCa !

Oxidative stress can be defined as an increases in
oxidative parameters or a decline in antioxidant
defense mechanisms Malondialdehyde (MDA) which
is consider as the main and the principal end product
of the lipid peroxidation pathway and it is used as a
marker to reflect oxidative status in normal subjects,
and PCa patients, this will eventually leads to an
increases in free radicals that causes overproduction
of MDA level which is commonly known as a marker
of oxidative stress and the antioxidant status in
cancerous patients. [© Catalase (CAT) is an
antioxidant enzyme, it is responsible for eliminating
the free radicals, and the antioxidants are said to have
been overwhelmed by the free radicals. This happens
when the production of free radicals exceeds the level
of the body’s natural antioxidant defense mechanisms
and it can cope with; consequently, creating a cellular
oxidative environment which triggers the oxidation
of essential biomolecules like DNA, protein and
lipids, leading to multiple disease, however,
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superoxide and hydrogen peroxide, can stand in the
antioxidant defense mechanisms. ["'*!

Antioxidants such as polyphenols, ascorbic acid,
vitamin A, alpha-lipoic acid, thioredoxin, glutathione,
melatonin, coenzyme Q, beta carotenoids, alpha-
tocopherols as well as antioxidant enzymes including
superoxide  dismutase, catalase, glutathione-
peroxidases, glutathione reductases and glutathione-
s-transferases have been widely investigated for the
prevention and treatment of diseases resulting from
oxidative damage.” '

In the current study, the MDA was determined via
measuring the level of PSA.

2. Material and Methods

The blood samples were collected on a period from
February 2021 to June 2021 from oncology teaching
hospital /Baghdad/lrag. The study groups were
divided into two major groups, control and patients.
The study was conducted on 75 controls (age
between 58 and 85 years). And 155 patints (age
between 61 and 88 years), that were diagnosed
previously with prostate cancer The study sample
were evaluated through an inclusive medical history
and according to (IPSS) the International Prostate
Symptom Score. To determine the symptom severity,
questionnaire forms were distributed to measure the
peak urinary flow rate and digital rectal examination
(DRE).

PSA (Prostate specific antigen) test was carried out to
every contributor; the patients group comprised 155
males there PSA values were higher than the normal
levels, contributors were also underwent to TRUS
(Transrectal Ultrasound), and for more confirmation
biopsy was taken to ensure the PCa, the excluded
criteria were determined by the researchers such as;
previous medical, hematuria, presence tract infection,
renal and liver diseases and diagnosis of any
malignancy, the use of anti-inflammatory drugs,
antioxidant supplementation and alcohol intake.

2.1. Ethical approvals

The approval was obtained from the contributors, and
from ethical committees of the institution and from
the Iragi Ministry of Health and Environment. Blood
samples and prior to prostate biopsy, were taken from
each individual for MDA, PSA, and assays. These
limitations were compared between the control and
patients prostate cancer. The correlation between
SPA with age, BMI, MDA, Catalase, testosterone,
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blood group and prolactin were measured in both
groups.

2.2. Detection of (MDA) Malondialdehyde serum
level

Malondialdehyde was detected in human serum
according to instructions of the manufacturer
instructions of kit Abcam, USA, and catalog humber:
ab238537. ']

2.3. Detection of Catalase (CAT) Activity in serum
level

Catalase was detected in human serum using
Colorimetric method according to the manufacturer
instructions of kit Elabscience, USA Catalog No: E-
BC-K031-S. "

2.4. Detection of Testosterone and Prolactin
Testosterone and Prolactin hormone were measured
using ELISA Kkits depending on the manufacturer
instructions monobind USA Catalog No: 3725-300
and 4425-300 respectively.*14

2.5. Detection of PSA

PSA was identify in human serum upon the the
instruction of the manufacturer AFIAS, fluorescence
Immunoassay. PSA was determined in plasma, serum
and the whole blood. !

3. Statistical analysis

The IBMSPSS Statistics for Windows version 26.0
was used to calculate the mean, SE and the
probability by using T-test. The probability value was
significant when it was > 0.05. "%

3. Results and discussion

Regarding the demographic parameters presented
in table 1, the study indicated that the demographic
parameter is similar in the both study groups and
there was no significant differences among a certain
group type (AB-, O+, O-) while the PCa increases in
patients with siginficantely in (A-, B-, AB+) in the
study groups, this result match with the finding of
Shahait et al 2018 ['"! that indicate the non-correlation
of PCa with blood group, and also match with the
finding of Wang et al., 2017 "® showing a significant
correlation between blood group and PCa

It is clear from table 2 the correlation between the
level of testosterone and the risk of prostate cance,
this because it plays an important and significant role
in the health developments in men such as
hypogonadism, and androgen deficiency which
reflected as many symtopms among them are erectile
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dysfunction, diminished libido and decreases in the
energy as explained by Michaud et al., 2015 "), the
research also indicate that testosterone can be also
used in PCa therapy. The significance correlation
between testosterone in this study is also match with
the findings of Xu et al., 2017 % that found the
obvious conflict between PC and the level of
testosterone.

Table 1: Blood group of patients and control

Blood Control Patients N
group group Probability
groups | No. (%) | No. (%)
A+ (221.3%) 4 (8.9%)
A- 1(22%) | 4(8.9%)
B+ 6 (13.3%) | 2 (4.4%)
B- 2(44%) | 4(8.9%)
12
AB+ 8 (17.8%) (26.7%)
AB- 3(6.7%) | 4(8.9%)
o 14 14
(31.1%) | (31.1%)
O- 1(22%) | 1(2.2%)
45 45
Total 1 100.0%) | (100.0%)
Probability

Table 2: The level of testosterone in study groups

level can be a good approach in cancer treatment.
HoweverPorcaro et al., 2019 ?*! found that the low
level of PRL clinically indicate of non-prostate
cancer disease of the organ which correlate with the
finding of the current study

Table 4: Body mass index results of the study
groups

BMI
Groups mean
+ SE

Probability

29.22

Control 048

0.011
30.90

Patients + 044

Body Mass Index (BMI) in both control and
patients groups, the results shows that there is no
significant correlation between BMI and prostate
cancer, this result does not match with the finding of
Haque et al., 2014 **! which consider the BMI is
strongly correlated with PC, while Giovannucci et al.,
2003 *and Engeland et al., 2003 ) shows a non-
significant statistical and a minor risk of association
between PC and BMI.

MDA level mean .
Groups +SE Probability
Control 9.46 +1.09
Patients 11.85+1.11 0.127

Testosterone
Groups | level mean t | Probability
SE
955.78 £
Control
s
Patients 138.54
Groups Prolactin level mean | Probability
+ SE
Control 10.27 + 0.89 7.02x 107°
Patients 23.49 +0.68

Table 3: level of prolactin in control and
patient

The results show that the level of prolactin
hormone that secreted from pituitary gland which is
located in the brain, also affected with prostate
cancer, the level of this hormone is high in the PC
patients compared with control group. In 2012 Sethi
and his coworkers ' shows that prolactin level can
indicates the presence of cancer, and controlling its
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Table 5: MDA results of the study groups

Arif et al., 201821 _In our study shows that
elevation of MDA level in patients can be a marker
for prostate cancer via the expression of p53, while
Lepara et al., ® indicate that the level of MDA may
and may not correlated with prostate cancer and can
be used as an indication of monitor the progression of
prostate cancer, however in thecurrent study the level
of MDA in control and patients groups were 9.46 +
1.09 and 11.85 + 1.11 respectively as appears in
figure 2, which doesn’t shows a significant
relationship between PC and the level of MDA.

Table 6: Level of catalase in the study groups

Catalase
level
mean *
SE
047+
0.04
048 +
0.03

Groups Probability

Control

0.783
Patients
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There weren't any significant differences of catalase
between control and patients groups. (0.47 and 0.48
respectively), this results equivalent to a study made
by Bostwick et al., 2000 B which indicate a very
low possibility of correlation between prostate cancer
and the level of catalase. This finding was confirmed
by Christophe et al., 2017 B'*% the study encourage
to use reactive oxygen species (ROS) as an indication
for prostate cancer rather than catalase level.

Groups | "oAlevelmeant oo bility
SE
Control 1.85+0.76
2.66x107%
Patients 20.04+1.0

Table 7: Level of PSA in the study groups

The levels of PSA in control and patients groups
1.85 + 0.76 and 20.04 + 1.0 respectively , it is clearly
from the results that there is a very significant
correlation between the level of PSA and prostate
cancer which is equivalent with the finding of Ito et
al 2000 B that consider the level of PSA can be
considered as an early indication of PC (one year
before), while another study carried out by Vickers et
al., 2010° and Tlic et al., 2018 P find that PSA-
driven algorithms is a good indication to diagnose PC
with no needs for biopsy.

The current study also shows that there is no
correlation between age of the patient and the

prostate cancer as shown in table 8. However Kurian
et al., 2018 B3 doesn’t agree with that, the study
recommend that age could is a factor of health
problem and can contribute in PC and advice for a
periodic check up

Table 8: Age mean of the studied groups

Age
mean
+ SE
73.51
Control *

0.94
73.51
Patients *

1.16
Tabels 9, and 10 represnt the correlation between the
studies factors in control group and patients group
respectively, and using Pearson R correlation
coefficient, the statistical finding (using 2-tailed)
shows that there is a negative correlation between
MDA and PSA with prostate cancer®®, and as it
appears in table 7, most of the studied factors shows a
negative correlation while only few of them shows a
very week association with prostate cancer, however,
the level of PSA has a direct connection with PCa, .

Groups Probability

1.0

Table 9: studied parameters correlation between control group

Testosterone | Prolactin BMI MDA Catalase PSA Age

Testosterone | r 1 0.751" | 0.345 | 0.000 0.099 0.841" | 0.024
Prolactin r 1 0.395 | 0.028 | -0.012 0.480° | 0.064
BMI r 1 -0.076 -0.157 0.428° -0.080
MDA r 1 0.054 0.024 -0.170
Catalase r 1 0.064 -0.043
PSA r 1 -0.207

Age r 1

**_Correlation is significant at the 0.001 level (2-tailed).
*_Correlation is significant at the 0.05 level (2-tailed).
r. Pearson Correlation
Table 10 : Studied parameters correlation between patients’ group
Testosterone Prolactin | BMI MDA Catalase PSA Age
Testosterone R 1 0.055 -0.078 0.224 0.242 0.248 -0.078
Prolactin R 1 -0.025 -0.022 | -0.047 -0.054 0.093
BMI R 1 -0.244 | -0.241 0.062 -0.049
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MDA R
Catalase R
PSA R
Age R

*_Correlation is significant at the 0.05 level (2-tailed).

r. Pearson Correlation

Conclusions

The finding of the current study are:

No correlation between blood groups in (AB-, O+, O-
) with PCa. .we found Significant correlation between
blood groups (A-, B-, AB+) with Psa. High level of
testosterone is a PCa marker. High level of prolactin
is a PCa marker. No significant correlation between
Body Mass Index and PCa No significant
correlation between MDA and PCa and No
significant correlation between catalase and PCa .
High level of PSA is significantly considered as a
PCa marker.

There isn’t correlation between age and PCa. There is
a negative correlation between PSA, MDA with PCa
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