
Serum glutathione-S-transferases activity in esophagus cancer
patients receiving chemotherapy

KEYWORDS

GST;
Esophagus cancer;

Chemotherapy.

ABSTRACT

Purpose: - To analyze the level of serum glutathione-s-transferases (GSTs)

activity in patients with esophagus cancer.
Methods: - For the study total 50 cases of carcinoma of esophagus of
stage II and stage III (receving chemotherapy) were selected. All patients
were clinically and histological diagnosed. 40 age and sex matched healthy

normal subjects selected as control. GSTs activity was measured in the
serum of control group (n=40) and in patients with esophagus cancer
(n=50).
Results: - Mean GSTs activity in serum was significantly higher in patients
with esophagus cancer as compared to control group (p<0.001). The pa-
tients of stage III of esophagus cancer had significantly elevated activity

of serum GSTs than stage II.
Conclusion: - Measurement of serum GSTs activity may be useful as a
tumor marker in esophagus cancer. Alterations in serum GSTs levels might
be helpful to predict the response of chemotherapy.
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INTRODUCTION

Several modifiable environmental, dietary and ha-
bitual risk factors have been associated with develop-
ment of gastrointestinal cancers, causal relationship be-
tween tobacco usage and gastrointestinal malignancies
have been demonstrated for several decades. Dietary
factors that have been closely associated with esopha-
gus cancer are betel nut chewing, hot foods and bever-
ages.

Tobacco, which is widely used in India, is a major
cause of the cancer of the upper digestive and respira-

tory tract[1,2].
Upper gastrointestinal cancers are highly lethal dis-

eases unless diagnosed early. Efforts for early diagno-
sis of esophagus cancer have been spread over the past
two decades with limited success and tumor markers
are appealing tools for this purpose.

In the recent years glutathione-S-transferases
(GSTs) have attracted interest in the field of cancer
because their activity is readily increased in chemically
induced tumors[3,4]. They have a considerably impor-
tant role in detoxification of carcinogens. GSTs are
present in many species and tissues of the human gas-
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trointestinal tract. Likewise, the human GSTs were found
to be over expressed in most of the tumors[4,5]. GSTs
expression in response to tumor formation is probably
a resistance mechanism by which cells can survive, and
the source of plasma enzyme is mainly transformed cells
with over expression of GSTs. Indeed GSTs are one of
the enzyme systems induces by anticarcinogens and thus
can prevent tumor formation. GSTs have also been sug-
gested to play an important role in multiple drug resis-
tance in cancer chemotherapy[6]. In this study, serum
GSTs activity has been measured in different stages of
esophageal cancer patients.

MATERIAL AND METHODS

For the study total 50 cases of carcinoma of esopha-
gus of stage II and stage III were selected. All patients
were clinically and histological diagnosed. All patients
with stage-III received chemotherapy including
cisplastin, cyclophosphamide and doxorubicin.

For control total 40 normal healthy age and sex
matched persons were selected. Subjects with esoph-
ageal cancer and those without any evidence of any
type of cancer participated in this study as listed in
TABLE 1.

company) as substrate, was measured according to the
procedure described by Habig et al[7].

Data were expressed as mean ±SD. Mean values

were assessed for significance by unpaired student -t-
test. Probability values p < 0.05 were considered sta-
tistically significant.

RESULTS

AS shown in TABLE 2 mean serum GSTs activity
(mean±SD) in control using CDNB as substrate was

5.36±0.59 IU/L. Serum GSTs activity of esophageal

cancerous patients was 11.80±2.40 IU/L. GSTs activ-

ity was significantly higher in esophageal cancer patients
than control (p<0.001). The 46 of 50 patients of esoph-
ageal cancer had elevated activity of serum GSTs.

TABLE 3 shows the activity of serum GSTs in dif-
ferent stages of esophageal cancer patients. The activ-
ity of serum GSTs in stage-III patients was significantly
elevated than stage-II patients (p<0.001).

 Number of subjects 
(male/female) 

Age-range 
(years) 

Control 40 (24/16) 40-70 
Esophagus cancer 50 (32/18) 40-75 
Stage II 25 (17/8) 42-69 
Stage III 25 (15/10) 40-75 

TABLE 1 : Distribution for control and patients

 
No. of 
cases 

Mean ± 

SD 

No. of cases 
(values> 
normal) 

P 
value 

Control 40 5.36±0.59 40(100%) - 
Esophagus cancer 50 11.80±2.40 46 (92%) <0.001

TABLE 2 : Comparison of serum GST activity in control with
esophagus cancer

Values are expressed in IU/L

TABLE 3 : Serum GSTs activity in various stages of esopha-
gus cancer

 No. of cases Mean ± SD p-value 
Control 40 5.36± 0.59 - 
Stage-II 25 10.03±1.13 < 0.001 
Stage-III 25 13.56 ± 0.85 < 0.001* 

Values are expressed in IU/L; * Stage-II vs. Stage-III

Collection of samples

5 ml fasting blood sample were collected in plain
bulb. Serum was separated and used to estimation of
glutathione-s-transferase. Serum GSTs activity, using
1-chloro-2, 4 dinitrobenzene (purchased from Sigma

DISCUSSION

The ability of the GSTs to provide cellular protec-
tion against a wide variety of xenobiotics makes this
enzyme family an attractive candidate biomarker of both
cancer susceptibility and chemopreventive activity[3,6].

In the present study serum GSTs was significantly
higher (p<0.001) in patients with esophagus cancer as
compared to those obtained from normal healthy con-
trol group (TABLE 2). Similar findings reported by
G.S.Mohammadzadeh et al[4]. The increased activity of
total GSTs in serum can be due to over expression of
isoenzymes of GST in tumor tissues. GST-ð class was

found to be over expressed in most of tumor[8,9]. How-
ever, there are doubts over the use of total GSTs activ-
ity as a marker for all types of tissues. The GSTs activ-
ity of plasma represents a non invasive biomarker of
the cellular protection. The strong correlation between
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the GST- ð activities of plasma and esophageal tumor

tissues has been reported[4].
Our result showed a significant increased (p<0.001)

activity of GSTs in stage-III (received chemotherapy)
than stage-II patients (TABLE 3). Many studies also
showed progressive increase of GSTs with advancing
cancer and has been associated with poor prognosis
and development of drug resistance[8-10]. K.Johansson
et al[11] reported GSTs protect the cells from lipid
peroxidation and H2O2 which is increased by cisplastin,
a chemotherapeutic drug. Our results show the asso-
ciation of serum GST and chemotherapy in esophagus
cancer.

CONCLUSION

Serum GSTs measurement in plasma may be useful
tumor marker in esophageal cancer and serum GSTs
activity might be helpful to predict the response of che-
motherapy in advance stages of cancer.
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