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Abstract

Background: Urinary Arginase is an enzyme found in the urine that can be measured by ELISA. The
sensitivity and specificity of this test can also be checked.

Aim: The present study aims to determine Arginase in urine in the bladder cancer patient’s the type of this
study is case- controls study.

Method: The study was conducted during the period from August 2019 until February 2020. There are two
groups, the first containing forty-five patients and the second forty-five control.

Results: The level of arginase in the urine of CA Bladder patients was evaluated in the two groups, the first
group, G1 newly diagnosis (94.6+17.2), and second group G2 treatment and follow-up (.91.2+13.6),compared
with normal patients control group (77.9+12.9).In this study, urinary arginase was significantly higher in
both groups of Bladder cancer patients G1 and G2 compared to normal control group of patients (CG)
P value < 0.001. In G1 (new diagnosis) urinary arginase was negligible in contrast with G2 (Treatment
and fellow up) P-value > 0.05. Throughout this analysis, the amount of urinary arginase increases with an
increase in the cancer stage, thereby increasing cell degradation and releasing more protein molecules in the
urine, such as arginase.

In Conclusion: This enzyme may serve as a useful biological urinary marker in bladder cancer while also
being an indication of the progression of bladder cancer. the sensitivity of this test (92.59) and the Specificity
(51.52)The sensitivity and specificity of this test should be improved in order to be used in the follow-up of
patients with bladder cancer.
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Introduction

Bladder Cancer is the fourth most common cancer in
males and the eighth in females and is the most common
neoplasm of the urinary systeml(!l. Bladder cancer is
a well-known condition that affects men more than
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women!?]. The definition of urothelial carcinoma is the
invasion of the basement membrane or lamina propria or
deeper by neoplastic cells of urothelial origin It includes
one of many types of malignant growth of the urinary
bladder and It characterized by abnormal cells multiply
without control in the bladderl]. Cigarette smokling is
the most well-established risk factor for Bladder cancer!*l.
Bladder cancer (BC) is ones of the most common cancer
worldwide. It is classified in muscle invasive (MIBC)
and muscle non-invasive (NMIBC) BCPl. NMIBCs
frequently recur and progress to MIBCs with a reduced
survival rate and frequent distant metastasis [6]. BC
detection require unpleasant and expensive cystoscopy
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and biopsy, which are often accompanied by several
adverse effects. Thus, there is an urgent need to develop
novel diagnostic method for initial detection and
surveillance in both MIBCs and NMIBCs!”). Multiple
urine-based tests approved by FDA for BC detection and
surveillance are commercially available. However, at
present, sensitivity, specificity and diagnostic accuracy
of these urine-based assays are still suboptimal and, in
the attend to improve them, novel molecular markers as
well as multiple-assays must to be translated in clinic 18],
Arginase, a ubiquitous enzyme. It is present in yeasts,
bacteria, plants, Invertebrates, and Vertebrates. It acts on
the final step that leads to the production of urea (urea
cycle)]. Arginine hydrolysis to form Ornithine and
urea by the action of Arginase. Ornithine will convert
to proline by ornithine aminotransferase (OAT) and
polyamines by the ornithine decarboxylase (ODC)
pathway 1%, Arginase is a manganese metalloenzyme
that hydrolyses L-arginine to urea and L-ornithine.
Arginase exists in two distinct isoforms, arginase I and
II, that share 60% sequence homology!''l. Although
both isoforms are found throughout the body, arginase
I is a cytosolic enzyme mainly localized in the liver(!?],
Hepatic arginase I contributes most of the body’s total
arginase activity and has a pivotal role in eliminating
nitrogen formed during amino acid and nucleotide
metabolism via the urea cycle ['31 . More recently,
arginase I expression has been demonstrated in extra-
hepatic tissues including endothelial cells and vascular
smooth muscle cells!'"*. Arginase II is a mitochondrial
enzyme with a wide distribution and is expressed in
the kidney, prostate, gastrointestinal tract, and the
vasculature. The role of arginase II is not completely
understood, but the enzyme is assumed to be involved in
the regulation of L-arginine homeostasis and production
of L-ornithine for polyamine and proline synthesis for
cell proliferation and development!'*]. Both isoforms
are expressed in the vasculature, but it appears as if
the expression is both vessel and species dependent!®],
Increased arginase activity in mammals has been
associated with cardiovascular and nervous system
dysfunction and diseasel'”]. Arginase can be expressed
in many various types of cells and can be stimulated by
a vast variety of agents and conditions, depending on
tissue and species!!®].

Materials and Method

The type of this study is case- controls study, which
is done in the laboratory of Biochemistry Department,
College of Medicine, University of Babylon. The study

was conducted during the period from August 2019
until February 2020. The entire samples collected
from patients attending Al-Hila Teaching Hospital,
Urology Department at Margean Hospital Department
of Oncology. The patient’s group who subjected to this
study were 45 patients divided into two groups depend
on pathological staging: Group One (G1). Patients with
this group newly diagnosis of CA bladder. This group
including 19 patients in the range of age 35-76 years
it is have 14 males (mean + standard deviation 59.7 +
10.7 years) and 5 females (mean + standard deviation
61,0 £ 14.4 years). Group Tow (G2) This group include
patients with treatment of CA bladder and Follow up
after treatments. This group including 26 patients in the
range of age 52-86 years it is have 20 males (mean +
standard deviation 65.4 + 7.7 years) and 6 females (mean
+ standard deviation 65.4 + 12.1 years). Anther grouped
this includes forty- five apparently healthy subjects with
an age range 31-67 years there are 11 females and 34
males. None of these subjects had a history of abnormal
liver function, blood dyscrasia, hematuria and with any
Lwoer part of urinary infection. Ten to twenty milliliters
of urine were collected from patients and healthy
persons to the urine cup and then collected in the plane
tube were centrifuged at 4000xg for approximately 15
minutes. The supernatant was divided in two parts of
1.ml and transferred to the Eppendrof tube and stocked
at -20 C until time of use. This Arginase enzyme-linked
immunosorbent assay applies a technique called a
quantitative sandwich immunoassay. The microtiter plate
provided in this kit has been pre-coated with monoclonal
antibody specific for Arg. Standards or samples are then
added to the microtiter plate wells and Arg if present,
will bind to the antibody precoated wells. In order to
quantitatively determine the amount of Arg present in
the sample, a standardized preparation of horseradish
peroxidase (HRP)-conjugated polyclonal antibody,
specific for Arg are added to each well to sandwichl
the Arg immobilized on the plate. The microtiter plate
undergoes incubation, and then the wells are thoroughly
washed to remove all unbound components. Next, A and
B substrate solution is added to each well. The enzyme
(HRP) and substrate are allowed to react over a short
incubation period. Only those wells that contain Arg
and enzyme-conjugated antibody will exhibit a change
in color. The enzyme-substrate reaction is terminated
by the addition of a sulphuric acid solution and the
color change is measured spectrophotometrically at a
wavelength of 450 nm(!%}
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Results and Discussion

The mean +SD age of Bladder cancer patients were (60.6+£10 years). age distributions of CA Bladder patients

were as follow:
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Figure (1): Age Demographic Distributions Among Patients with CA Bladder

According to this figure, the age distributions of CA
Bladder patients in this study show a peak level in the
age of 55-64 years and the least between 35-44 years age

groups. The mean age of Bladder cancer in this study
was 62 years, and it is near the mean age reported in a
previous study done in Iraq which is 60 years?0-24],

Table (1): Means Age £SD of Bladder Cancer Patients Compared to Control.

Subject No. Mean+SD Range

Newly diagnosis 19 59.28 +11.26 35-76
Age (years) Treatment and fallow up 26 64.55+ 6.92 52-84

Control 45 46.15+£6.39 31-67
P.value Newly diagnosis versus Treatment and fallow up (P.>0.05)

The number of male’s patients in this study was
34 in the ages ranging between 35-80 with mean = SD
(59.7410.7) while the female’s number was 11 in the ages
ranging between 48-84 with mean + SD (63.1£10.0). The
ratio of males to females in CA Bladder patients in this
study represented to 4:1 proportion. The demographic
distribution of male and female in this study, the male’s
patients have the greatest ratio than females, these ratios

agrees with other studies done in Iraq which concluded
to a similar ratio between male and female with CA
bladder in his study. According to the history of Bladder
cancer patients participated in this study all 30 male
patient and 5 female patients was a heavy smoker for
a long time. In the present study, the level of arginase
in the urine of CA Bladder patients was evaluated in
the two groups, the first group, G1 newly diagnosis
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(94.6+17.2), and second group G2 treatment and follow-
up (.91.2+13.6),compared with normal patients control
group (77.9£12.9). In this study, urinary arginase was
significantly higher in both groups of Bladder cancer

patients G1 and G2 compared to normal control group
of patients (CG) P value <0.001. In G1 (New Diagnosis)
urinary arginase was negligible in contrast with G2
(Treatment and fellow up) P-value > 0.05.

Table (2): The Mean £SD of Urinary Arginase (Arg) in CA Bladder Compared to Control

Parameter Subjects No. Mean = SD
Newly diagnosed 19 94.6+17.2
Urinary arginase Treat. & fallow up. 26 91.2+13.6
Control 45 77.9£12.9

P-value

Newly diagnosed versus Control group (P <0.001)
Treat. & fallow up. versus Control group (P < 0.001)
Newly diagnosed versus Treat. & fallow up (P > 0.05)

Throughout this analysis, the amount of urinary
arginase increases with an increase in the cancer stage,
thereby increasing cell degradation and releasing more
protein molecules in the urine, such as arginase. Hence,
this enzyme may serve as a useful biological urinary

marker in bladder cancer while also being an indication
of the progression of bladder cancer. These findings of
the previous research support report have showed that
the amount of arginase in the different types of cancer
increases as the tumor stage increases.
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Figure(2): Arg in CA bladderand control groups

To extract sensitivity and specificity, Medcalc was
used. Medcalc is a simple statistical program with full
capabilities, as it contains all the functions and statistical
tests, in addition to the lightness of the program and
simple graphical interfaces from us, and also features
great graphicsi?’l. This program was used to obtain
the sensitivity and Specificity of Urinary Arginase that
is managed through test schedules the results are as
follows:

Table (3): Sensitivity and specificity of Urinary

Arginase
Abbreviations Parameter Value
Sens. Sensitivity 92.59
Spec. Specificity 51.52
AUC Area under the ROC curve 0.716
P.Value Probability value 0.001




Medico-legal Update, October-December 2020, Vol. 20, No. 4 659
test
100 |- 7l
B l
B Sensitivity : 92.6
L Specificity: 51.5 /
80 Criterion: <89.76 /
> 60 |~
= i
:5)' B /
o) B
n /
AUC = 0.716
P = 0.001
1 1 1 I 1 1 1 I 1 1 1 I 1 1 1
40 60 80 100

100-Specificity

Figure (3): Sensitivity and Specificity of Urinary Arginase

Conclusions

CA bladder patients in Babylon province have high
urinary arginase level comparing to normal subjects.
Urinary arginase can be used as CA bladder protocol
during the course of follow up for CA bladder patient
and may help to minimize the need for an invasive
procedure or radiation imaging. Therefore, please work
on improving the sensitivity and specificity to test for
Urinary Arginase so that it can be used as a protocol in
the follow-up of bladder cancer patients.
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