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Abstract: 
The present study aims to evaluate the levels of serum total glutathione as well as, its correlation with urinary arginase level in patients with 
CA bladder and healthy controls in the case-control study. Forty-five patients with CA bladder and forty five apparently healthy persons as a 
control in Babylon province /Iraq were enrolled in this study. Results of this study were shown significant decreases in serum total glutathione 
as well as significant increases in the urinary arginase levels in patients with CA bladder when compared with healthy control. Also, there 
were significant negative correlations of serum total glutathione and urinary arginase, In conclusions, present study suggests that patients with 
CA bladder in Babylon province have low serum total glutathione level comparing to normal subjects and this level decrease more as the 
cancer progress to advance stage.as regard its antioxidant and immune supporting properties, glutathione consumed during elimination of 
reactive oxygen species that produced by cancer cell. Also, the present study suggests that Increased level of urinary arginase is associated 
with increased production of polyamine and this will enhance cancer growth and development.   
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INTRODUCTION 
CA Bladder is a malignant overgrowth of the cells of 

the bladder(1). Most commonly, the growth occurs in cells that 
are in the urothelium, CA Bladder is the fourth most common type 
of cancer in men and the eighth most common in women (2)., CA 
Bladder is a heterogeneous disease, with 70% of cases presenting 
with shallow tumors, which head for recur but are generally not 
life-threatening, Also 30% of cases introducing as muscle-
invasive tumors connected  with a high risk of mortality from 
separate metastases. The main submitting symptom of all CA 
Bladder cases is painless hematuria(3).  

Cancer, including CA Bladder, evolve because of 
alterations in the DNA of a normal cell. DNA can be damaged by 
chemical exposures such as cigarette smoke, industrial chemicals, 
chemotherapy, and so forth (4). 

The occurrence of CA Bladder climbs with age, peaking 
Between age 50 years and 70 years, and is three times more 
common in men than in women (5). There are two main types of 
CA Bladder: primary and metastatic. Primary CA Bladder is those 
that start in the bladder itself. Metastatic cancers are those that 
originated in another organ and then spread to the bladder. based 
on the stage CA Bladder classified into three categories: non-
invasive cancer,  invasive cancer, and carcinoma in stiu (5,6). 

Most risk factors of CA Bladder are : smoking, workers 
in the dye, rubber, leather, textiles, and paint trades (5), personal 
history of CA bladder, family history of CA Bladder(1), age 
(higher age), gender (male more than female), life-long bladder 
irritation and infections.(7) 

Present study aims to determine the level of serum total 
Glutathione in serum of patients with CA Bladder during the 
course of follow up , Determine the level of arginase in urine of 
patients diagnosed with CA Bladder during the course of follow 
up and study the correlation between serum level of glutathione 
with the level of urinary arginase in serum of patients diagnosed 
with CA bladder first time and for follow up for recurrence in 
relation to the tumor stage . 

MATERIALS AND METHODS 
Ethical Issues 

The present study was approved by the local ethics 
committee. All persons participated in this study was agreed to 
participate and signed an informed consent. 
Date and Duration 

The period extended from October 2017 to April 2016. 
This work was done in the Department of Biochemistry, College 
of Medicine University of Babylon and Urology Department, Al-
Hila Teaching Hospital in Hilla City, Iraq.  
Study Design 

This study design was a case-control study. 
Patients and Control 

A total of 45  patients with CA bladder were enrolled in 
this study. There were 33 males and 12 females divided into two 
groups according to the staging of CA Bladder (G1 non-muscle 
invasive and G2 muscle invasive). 45 subjects (23 males, 22 
females) who were apparently healthy control group CG. 
Inclusion Criteria 

All patients with bladder mass, diagnosed as a primary 
malignant urothelial tumor of the urinary bladder. diagnosed by 
cystoscopy, transurethral resection of bladder tumor and 
histopathology.  
Exclusion Criteria 

Patients with other associated malignancy in the body. 
Patients with other immunological diseases such as Rheumatoid 
Arthritis. Secondary CA Bladder invasion from cervix, prostate, 
or intestine carcinoma.  
Determination of Serum Total Glutathione 

Determination of serum total glutathione levels in 
patient and control group were done by use Mybiosource ELISA 
kits and according to manufacturer manual(8). 
Determination of urinary arginase 

Determination of urinary arginase was done by 
Mybiosource ELISA kits and according to manufacturer 
manual(9). 

RESULTS AND DISCUSSIO 
According to the histopathological study for biopsy 

taken from patients with CA Bladder participated in this study all 
cases of CA Bladder with transitional cell carcinoma with 
different pathological stages Table 2 

In this study serum total glutathione was significantly 
lower in CA Bladder patients groups compared with normal 
patients CG (Control group)  P-value < 0.001. In this study, the 
level of (tGSH) decreases more with increase the stage of cancer. 
Serum total glutathione was significantly lower in G2(muscle 
invasive bladder cancer) compared with G1 (non-muscle invasive 
bladder cancer) P-value < 0.001 Table 3. 

In this study urinary arginase was significantly higher in 
CA Bladder patients groups compared with normal patients (CG) 
P value< 0.001.urinary arginase was significantly higher in 
G2(muscle invasive bladder cancer) when compared with G1 
(non-muscle invasive bladder cancer) P-value < 0.05. Table 4. 

The results of the current study were found the trend 
toward negative significant correlations between urinary arginase 
and serum tGSH in CA Bladder patients  P-value < 0.01. 
The mean age +SD of CA Bladder patients and Control were 
shown in Table 2. 
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Table 1:- Number of the different stage among CA Bladder patients. 
Stage of cancer Gender No. of Patients 

G1 . Non-muscle invasive 
Male 15 

Female 7 

G2 .Muscle Invasive 
Male 18 

Female 5 

Table 2: means age  ±SD of bladder cancer patients compared to control. 

Table 3: The mean ±SD of (tGSH) in CA Bladder patients compared to control group. 

Table 4: The mean ±SD of Urinary Arginase (Arg) in CA Bladder patients compared to control group. 

Figure 1: Correlation between Urinary Arginase and tGSH in muscle 
invasive CA Bladder patients. (R2= 0.390,P value  < 0.01). 

Figure 4: Correlation between Urinary Arginase and tGSH in  muscle 
non-invasive CA Bladder patients. (R2= 0.444,P value  < 0.01). 

Subjects No. Mean ± SD Range 

Age 
(years) 

G1 Non invasive 22 57.7 ± 11.2 38-75 
G2 Muscle invasive 23 63.4 ± 7.9 50-82 
CG Control 45 51.08 + 8.4 39-65 

P-value
Non - invasive  versus Control group (p > 0.05) 
Muscle invasive  versus Control group (p > 0.05) 
Non–invasive  versus  Muscle invasive group (p < 0.05) 

Parameter Subjects No. Mean ± SD Range 

Total 
Glutathione 

(μmol/L) 

G1 Non invasive 22 6.6±1.92 4.5-11.1 
G2 Muscle invasive 32 2.8±0.89 1.4-4.1 
CG Control 45 12.1±2.09 9.2-17.8 

P-value
Non - invasive  versus Control group (P < 0.001) 
Muscle invasive  versus Control group (P < 0.001) 
Non–invasive  versus  Muscle invasive group (P < 0.05) 

Parameter Subjects No. Mean ± SD Range 

Urinary 
Arginase 
(ng/mL) 

G1 Non invasive 22 12.3±1.0 10.2-13.9 
G2 Muscle invasive 23 20.5±2.0 17.2- 24.5 

CG Control 45 5.3±0.8 4.1-7.1 

P-value
Non - invasive  versus Control group (P < 0.05) 
Muscle invasive  versus Control group (P < 0.001) 
Non–invasive  versus  Muscle invasive group (P < 0.05) 
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DISCUSSION 
The mean age of CA Bladder patients in the present 

study is younger than mean age of many previous studies such as 
Boustead GB, et al 2014. in United kingdoms (10) and Wyszynski 
A, et al 2014. in the United States(11), and even studies were 
done in neighboring countries such as Salehi A, et al. 2011. in 
Iran (12) and Abeer Abdalla El-Siddig, et al. 2017 in  Saudi 
Arabia (13). This difference in patients mean age in the present 
study when compare to another study in other countries is related 
to the difference in environmental and regional conditions such as 
pollution, the effect of multiple wars (ex: Uranium), and direct 
exposure to risk factors such as heavy metal. Gender disparity in 
the incidence of CA bladder in this study back to hormonal 
differences between male and female which suggest that estrogen 
have a protective role in females(14,15,16) while androgen 
increase risk for CA Bladder (17, 18,19). 

According to the history of CA Bladder patients 
participated in this study all 33 males’ patients and 4 female 
patients was a heavy smoker for a long time.        Cigarette 
smoking is the most well-established risk factors for CA Bladder 
(20,5).  
Most patients with CA Bladder participated in this study is a 
heavy smoker and this goes with many studies that indicate the 
association between smoking and CA bladder. Smoking causes 
accumulation of toxic substances and increase production of 
reactive oxygen species (ROS) and produce oxidative stress (21). 
Glutathione is essential in our oxidative stress defense mechanism 
because of its ability to scavenge free radicals(22). Glutathione is 
consumed in reactions that protect the cell by removing the 
deleterious compound, Alternatively, Glutathione is oxidized to 
GSSG and/or GSSR, which are exported out of the cells, and 
subsequently taken up and degraded by the kidney (23). In this 
study the mean level of total glutathione (tGSH).Decrease level of 
total glutathione in CA Bladder patients is due to continuous 
consumption of glutathione by a tumor cell and in cancer state, 
there are oxidative stress and accumulation of free radical such as 
ROS(24). 

In this study extremely low level of total glutathione in 
muscle-invasive CA Bladder go with the idea that says increase 
production of ROS In conjunction to increase the stage and grade 
of bladder cancer the matter that will extremely increase the 
consumption of total glutathione to neutralize the ROS and other 
free radicals. Glutathione plays essential roles in T cell function 
and proliferation [25,26,27]. Tamas Fulop, et al 2014 (28) 
reported that Activation of T helper cell results in decreased levels 
of glutathione (GSH) and production of ROS. In CA Bladder 
patients muscle invasive there is a demand to increase activation 
of T helper cell to defeat tumor cell, that may contribute the 
consumption of total glutathione pool in the serum of CA Bladder 
patients. 

In this study urinary arginase was significantly higher in 
CA Bladder patients groups compared with normal patients (CG) 
P value< 0.001. urinary arginase was significantly higher in 
G2(muscle invasive bladder cancer) when compared with G1 
(non-muscle invasive bladder cancer) P-value < 0.05. Arginase 
competes with nitric oxide synthase (NOS) for L-arginine(29). 
NO, consider a very important product that has a major role in 
many physiological and pathological processes such as dilates 
blood vessels and raising blood supply, lowering blood pressure 
Conversely, it helps protect tissues from damage due to low blood 
supply(30).  

Arg can shift the metabolism of L-arginine in smooth 
muscle cells from nitric oxide to L-ornithine and the production of 
polyamines. Polyamine (which includes putrescine, spermidine, 
and spermine) concentrations are often increased in the blood of 
cancer patients(31).which can stimulate vascular lesion formation 

by stimulating smooth muscle cell proliferation and collagen 
deposition(32). 

In this study the level of urinary arginase increase with 
increase the stage of cancer .as the cancer cell increase in size and 
invading more surrounding tissue in the bladder (converting from 
non-muscle invasive to muscle invasive), this will increase the 
cell degradation and release more protein molecule in the urine 
such as arginase. Therefore, this enzyme might serve as a useful 
urinary biological marker for CA Bladder while also being an 
indicator of cancer progression. These result support report from 
the previous study also found that arginase level in the different 
type of cancers increases as the tumor stage increase (33). 

The results of the current study were found the trend 
toward negative significant correlations between urinary arginase 
and tGSH CA Bladder patients P-value < 0.01. This strong 
negative correlation can explain as follow: while uArg level 
increasing in growing CA Bladder cell more glutathione molecule 
consume to remove free radical produced by growing cancer cell. 
Muscle-invasive CA Bladder patients have more elevated Arg 
level . cancer cell characterized by high activity, metastasis, and 
increased production of free radical(34), and that will lead to 
extreme consumption of glutathione to near depletion level which 
observed in this study. 
 

CONCLUSIONS 
CA bladder patients in Babylon province have low total 

glutathione level comparing to normal subjects and this level 
decrease more as the cancer progress to advance stage.as regard to 
glutathione antioxidant and immune supporting properties, 
glutathione consumed during elimination of ROS that produced 
by a cancer cell. Also, CA bladder patients in Babylon province 
have high urinary arginase level comparing to normal subjects and 
this level increase more as the cancer progress to advance stage.  

Increased level of arginase is associated with increased 
production of polyamine and this will enhance cancer growth and 
development, Especially with the muscle-invasive stage. Total 
glutathione may serve as a biomarker in monitoring the 
antioxidant status in CA bladder patient and may aid the physician 
to treat those patients and to prescribe them the drug of choice. 
There were negative significant correlations between urinary 
arginase level and total glutathione level in CA bladder patients. 
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