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ABSTRACT

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

activity in patients with esophagus cancer.
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Methods: - For the study total 50 cases of carcinoma of esophagus of
stage Il and stage |11 (receving chemotherapy) were selected. All patients
wereclinically 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 GSTsactivity in serumwas significantly higher in patients
with esophagus cancer as compared to control group (p<0.001). The pa-
tients of stage Il of esophagus cancer had significantly elevated activity
of serum GSTsthan stage 1.

Conclusion: - Measurement of serum GSTs activity may be useful as a
tumor marker in esophagus cancer. Alterationsin serum GSTslevels might

be helpful to predict the response of chemotherapy.
© 2012 Trade ScienceInc. - INDIA

INTRODUCTION

Severa modifiableenvironmenta, dietary and ha-
bitual risk factors have been associated with devel op-
ment of gastrointestind cancers, causal relationship be-
tween tobacco usage and gastrointestina maignancies
have been demonstrated for several decades. Dietary
factorsthat have been closely associated with esopha-
guscancer arebetel nut chewing, hot foodsand bever-
ages.

Tobacco, whichiswidely usedin India, isamgor
cause of the cancer of the upper digestiveand respira-

tory tract*.

Upper gastrointestind cancersarehighly letha dis-
easesunlessdiagnosed early. Effortsfor early diagno-
sisof esophagus cancer have been spread over the past
two decadeswith limited success and tumor markers
areappedingtoolsfor this purpose.

In the recent years glutathione-S-transferases
(GSTs) have attracted interest in the field of cancer
becausether activity isreadily increased in chemically
induced tumorg34. They have aconsiderably impor-
tant role in detoxification of carcinogens. GSTs are
present in many species and tissues of the human gas-
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trointestind tract. Likewise, thehuman GSTswerefound
to be over expressed in most of thetumorg*®. GSTs
expressioninresponseto tumor formationis probably
ared sance mechanism by which cdllscan survive, and
thesourceof plasmaenzymeismainly transformed cdls
with over expression of GSTs. Indeed GSTsareoneof
theenzyme systemsinduces by anticarcinogensand thus
can prevent tumor formation. GSTshaved so beensug-
gested to play animportant roleinmultipledrugresis-
tancein cancer chemotherapy!©. In this study, serum
GSTsactivity hasbeen measured in different stages of
esophageal cancer patients.

MATERIALAND METHODS

For the study total 50 casesof carcinomaof esopha-
gusof stagell and stage |1l were selected. All patients
wereclinically and histological diagnosed. All patients
with stage-11l received chemotherapy including
cisplastin, cyc ophosphamideand doxorubicin.

For control total 40 normal healthy age and sex
matched personswere sel ected. Subjectswith esoph-
ageal cancer and those without any evidence of any
type of cancer participated in this study aslisted in
TABLE 1.

TABLE 1: Digtribution for control and patients

Number of subjects Age-range
(male/female) (years)
Control 40 (24/16) 40-70
Esophagus cancer 50 (32/18) 40-75
Stage | 25 (17/8) 42-69
Stage |11 25 (15/10) 40-75

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

No. of cases
No.of Mean+ (values> P
cases SD value
normal)
Control 40 5.36+0.59  40(100%)

Esophaguscancer 50 11.80+2.40 46 (92%)
Values are expressed in [U/L

<0.001

Collection of samples

5 ml fasting blood samplewerecollectedin plain
bulb. Serum was separated and used to estimation of
glutathione-s-transferase. Serum GSTsactivity, usng
1-chloro-2, 4 dinitrobenzene (purchased from Sigma
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company) assubstrate, was measured accordingtothe
procedure described by Habig et al.

Datawere expressed asmean+SD. Mean values
were assessed for significance by unpaired student -t-
test. Probability valuesp < 0.05 were considered sta-
tigticaly Sgnificant.

RESULTS

ASshownin TABLE 2 mean serum GSTsactivity
(meantSD) in control using CDNB as substrate was
5.36+0.59 IU/L. Serum GSTs activity of esophageal
cancerous patientswas 11.80+2.40 IU/L. GSTs activ-
ity wassignificantly higher in esophaged cancer patients
than control (p<0.001). The46 of 50 patients of esoph-
agedl cancer had devated activity of serum GSTs.

TABLE 3 showstheactivity of serum GSTsindif-
ferent stages of esophageal cancer patients. Theactiv-
ity of serum GSTsin stage-111 patientswas significantly
elevated than stage-11 patients (p<0.001).

TABLE 3: Serum GSTsactivity in variousstagesof esopha-
gus cancer

No. of cases Mean = SD p-value
Control 40 5.36+ 0.59 -
Stage-11 25 10.03+1.13 <0.001
Stage-111 25 13.56 +0.85 < 0.001*

Values are expressed in IU/L; * Stage-l1 vs. Stage-111

DISCUSSION

Theability of the GSTsto providecellular protec-
tion against awide variety of xenobiotics makesthis
enzymefamily anatractive candidate biomarker of both
cancer susceptibility and chemopreventiveactivity>®.

Inthe present study serum GSTswassignificantly
higher (p<0.001) in patientswith esophagus cancer as
compared to those obtained from normal healthy con-
trol group (TABLE 2). Similar findings reported by
GS.Mohammadzadeh et d“. Theincreased activity of
total GSTsin serum can be dueto over expression of
isoenzymesof GST intumor tissues. GST-x class was
found to be over expressed in most of tumor®, How-
ever, therearedoubtsover theuse of total GSTsactiv-
ity asamarker for al typesof tissues. The GSTsactiv-
ity of plasmarepresentsanon invasive biomarker of
thecdlular protection. The strong correl ation between
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the GST- activities of plasma and esophageal tumor
ti ssues has been reported.

Our result showed asignificant increased (p<0.001)
activity of GSTsin stage-111 (recelved chemotherapy)
than stage-11 patients (TABLE 3). Many studiesalso
showed progressiveincrease of GSTswith advancing
cancer and has been associated with poor prognosis
and devel opment of drug resistance’®9. K.Johansson
et a™ reported GSTs protect the cells from lipid
peroxidation and H202whichisincreased by cigpladtin,
achemotherapeutic drug. Our results show the asso-
ciation of serum GST and chemotherapy in esophagus
cancey.

CONCLUSION

Serum GSTsmeasurement in plasmamay beuseful
tumor marker in esophageal cancer and serum GSTs
activity might behd pful to predict theresponse of che-
motherapy in advance stages of cancer.
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