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Abstract

Introduction: As the incidence of cancer, the bladder neoplasia ranks 9, being on 7 place in man and 17 in woman. 
Bladder cancer has been associated with many exogenous risk factors as smoking and occupational exposure.(1)
The glutathione S-transferase (GST) represent a class of enzymes which conjugate the glutathione, resulted from 
detoxification of carcinogens and facilitates their removal from the body. Polymorphism of genes encoding GSTP1, 
GSTM1, GSTT1 was correlated with the risk of bladder cancer but the results of the studies have often been inconclu-
sive.(2,3)
Materials and methods: There have been included in the study 71 patients with superficial bladder cancer who were 
diagnosed and operated in Oradea Urology Clinic, to which the following parameters were followed: sex, age, living 
environment, cellular differentiation. 
Results: The subjects were grouped by age, sex, living environment, and the degree of cell differentiation. Depending 
on the presence or absence of T1 and M1 allele have resulted 4 variants: T+M+, T+M-, T-M+, T-M-.
Conclusions: T + M- genetic variant is most common in patients with superficial bladder cancer.
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sIntroduction
As the incidence of cancer, the bladder neoplasia 

ranks 9, being on 7 place in man and 17 in woman. Blad-
der cancer has been associated with many exogenous 
risk factors as smoking and occupational exposure.(1)

The glutathione S-transferase (GST) represent a 
class of enzymes which conjugate the glutathione, 
resulted from detoxification of carcinogens and facil-
itates their removal from the body. Polymorphism of 
genes encoding GSTP1, GSTM1, GSTT1 was correlated 
with the risk of bladder cancer but the results of the 
studies have often been inconclusive.(2,3)

The products of the genes encoding glutathione 
S-transferases are phase II enzymes which catalyze the 
conjugation of xenobiotics with soluble glutathione.
(4,5)

Polymorphism of genes encoding glutathione 
S-transferases can cause complete or partial loss of 
their enzymatic activity.(6) Homozygous null allele for 
GSTM1 and GSTT1 genes represents a polymorphism 
with abolished enzymatic activity.(7)

The polymorphism of a single nucleotide or the 
inherited absence of both alleles are frequent in this 
superfamily of genes, with variable frequency among 
different populations. These genetic changes lead to 
a change or to a complete loss of encoded enzyme 
activity, which results in a deficiency in cellular detox-
ification, leading to loss of effectiveness of cancer pre-
vention mechanism. The intermediate product of the 
phase I enzymes are electrophilic reactive forms that 
cause DNA damage. These products are normally dis-
abled by enzymes phase II (GST-s) intervention. Since 
the activity of phase II enzymes is influenced by genet-
ic variations, the polymorphism of the variant enzyme 
is responsible for the different risk of developing can-
cer in different people.(8)

These enzymes that play so important role in in 
superficial bladder cancer carcinogenesis have also 
critical importance in recurrence and progression after 
initial treatment.(9)

Bladder cancers contain a heterogeneous mixture 
of cell populations and many factors are involved in 
disease recurrence, progression and survival. Predict-
ing recurrence and tumor progression in patients with 
superficial bladder cancer is a major challenge to the 
urologist. Finding factors of aggression is very import-
ant for the management of patients with superficial 
bladder cancer. Have been proposed as a prognostic 
aid in the evolution of these patients both pathological 
variables and various biomarkers, but none can accu-

rately predict the clinical course of patients with super-
ficial bladder cancer.(10)

Materials and methods
There have been included in the study 71 patients 

with superficial bladder cancer who were diagnosed 
and operated in Oradea Urology Clinic, to which the 
following parameters were followed: sex, age, living en-
vironment, cellular differentiation. In the control group 
were included 71 individuals without neoplastic histo-
ry, and there are correspondence age, sex and living 
environment between them and the group of patients 
with superficial bladder cancer. In all 142 subjects in-
cluded in the study were performed DNA extraction 
from venous blood, and then molecular analyzes were 
performed to identify GSTT1 and GSTM1 genes, re-
sponsible for encoding GSTT1 and GSTM1 enzymes. 
There have been a number of correlations between 
different parameters and  it has been searched a con-
nection between the type of GST polymorphism and 
the presence of superficial bladder cancer with varying 
level of cellular differentiation.

Results
The subjects were grouped by age (Fig. 1), sex (Fig. 

2), living environment, (Fig. 3) and the degree of cell 
differentiation (Fig. 4). Depending on the presence or 
absence of T1 and M1 allele have resulted 4 variants: 
T+M+, T+M-, T-M+, T-M- ( Fig. 5). There were made dia-
grams in which the level of cellular differentiation can 
be seen depending on the genetic variant (Fig. 6-9). It 
was also made a diagram with genetic variants of the 
control group (Fig. 10).

Fig. 1

Fig. 2
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 Fig. 3                  Fig. 4

 Fig. 5  Fig. 6

 Fig. 7                Fig. 8

 Fig. 9                                    Fig. 10

Most of the patients are in the 70-79 years age de-
cade (35%), mostly men (70%). From urban environ-
ment 54% of subjects come. Depending on the degree 
of tumor differentiation, 58% of all patients were GI, 
28% with GII and 14% with GIII.

Genetic Variant T+M- is the most common among 
patients with superficial bladder cancer included in the 
study (67%), following T+M+ (24%), and T-M+ (6%) and 
T-M- is the  most rare variant with 3% of the total.

In the control group, you can see the percentages of 
GST polymorphism (Figure 10) easily changed.

Discussions
The data from previous international studies claim 

that the null enzyme activity of GSTM1 is correlated 
with a higher incidence of superficial bladder cancer 
among smokers patients, and those with absence of 

the GSTT1 enzyme activity present a higher risk of de-
veloping the disease in case of occupational exposure 
to dihalogenated solvents.

Conclusions
T + M- genetic variant is most common in patients 

with superficial bladder cancer.
In the control group we encounter most frequently 

the polymorphism T+M+.
The lowest risk occurrence of superficial bladder 

cancer is for individuals who have T-M-enzyme activity
Cancers with low level of cell differentiation (GIII) are 

associated more frequently with T+M- polymorphism.
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