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ABSTRACT

Purpose: Measurement of activity of Glutathione peroxidase
(Gpx) and Superoxide dismutase (SOD) in Upper
Gastrointestinal Cancer Patients.

Methods: For the study comprising total 30 cases suffering
from esophagus cancer and 30 cases suffering from stomach
cancer were selected. All patients were clinically and
histologically diagnosed. A total of 50 age and sex matched
healthy subjects taken as control. The circulating levels of SOD
and GPx activity were assayed in the in the serum of control
group and in patients with Upper GIT cancer.

Results: Mean SOD and Gpx activity in serum were
significantly decreased in upper GIT cancer patients as
compared to control (p<0.001).

Conclusion: In the present study | concluded that the activity
of SOD and Gpx were significantly decreased found in upper
gastrointestinal cancer patients because reactive oxygen
species (ROS) are generated through numerous normal
metabolic processes and are needed for normal functioning of
the organism. Various antioxidant enzymes like superoxide
dismutase (SOD) and glutathione peroxidase (GPx) control

INTRODUCTION

Gastrointestinal tract is one of the important organs after heart
and brain. Though definitely not the most attractive organs in the
body, but they are certainly among the most important. It is more
than 30 feet long tube which initiate from mouth to an anus and
responsible for many different body functions. The Gl tract is
imperative for our well-being throughout life. A nonfunctional or
poorly functioning Gl tract can be the source of many chronic
health problems that can interfere with quality of life. The
gastrointestinal system is responsible for breakdown and
absorption of food and liquid needed to sustain life. Many different
organs have essential role in the digestion of food. The Gl tract
starts with mouth and proceeds to esophagus, stomach, small
intestine, large intestine, rectum and terminates at the anus.

Cancer is group of diseases characterized by uncontrolled growth
and spread of abnormal cells. If the spread is not controlled, it can
result in death. Cancer is caused by both external and internal
factors. These factors may act together or in sequence to initiate
or promote carcinogenesis. The development of most cancers
requires multiple steps that occur over many years. Certain types
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their accumulation. Oxidative stress caused by increased free
radical generation and decreased antioxidant level in the target
cells and tissues has been suggested to play an important role
in carcinogenesis. In this study antioxidant enzyme SOD with
and Gpx shows positive correlation.
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of cancers can be prevented by eliminating exposure to tobacco
and other factors that initiate or accelerates this process.

Gastric cancer is one of the leading causes of death from cancer
in worldwide, with a million of new cases diagnosed each year.
Indeed, it is the fourth most common cancer and the second
leading cause of cancer death. The incidence of gastric cancer is
different throughout the world and 60% of deaths from gastric
cancer occur in developing countries.! Gastrointestinal (Gl)
cancers include cancers of the esophagus, stomach, intestines,
colon, rectum, pancreas, and terminates at the anus. The
asymptomatic onset and development of Gl cancers advances
frequently up to stage at time of diagnosis which can be more fatal
during that period. The most common mode of the GI cancer
deaths is due to metastasis and peritoneal carcinomatosis.?
Malignancies of the G.I. tract are relatively resistant to radiation
therapy and chemotherapy has also had modest benefit, whereas
an effective therapy still remains elusive in the treatment of
gastroduodenal ulceration. Early diagnosis of human gastric
cancer or tumor recurrence is primarily based on endoscopy,
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biopsy and pathological examination. Endoscopy is a widely used
method for detecting early stage of gastric cancer.?

In India, the incidence of gastric cancer is very low compared to
that in Western countries, and the number of new gastric cancer
cases are approximately 34,000, with a male predominance,
(male to female ratio is 2:1). It is estimated that by the year 2020,
approximately 50,000 new cases of gastric cancer will be reported
annually in India. Recent National survey of cancer mortality in
India indicated that gastric carcinoma was the second most
common cause of cancer related deaths amongst men and
women.* Annual incidence rate of stomach cancer in India is 10.6
per 100,000 populations. Whereas the incidence rate in male is
5.7 per 100,000 in men and in female are 2.8 per 100,000 in
women.5 The incidence of gastric cancer has been relatively high
in Southern India; however recent data indicate that the incidence
rates are the highest in the north-eastern region of India.5 As per
latest reports available from National Cancer Registry Programme
among the older registries, the incidence rate of gastric cancer
documented as below.”#

One of the common denominators for the genesis of these
diseases is the involvement of free radicals. Oxidative stress
caused by increased free radical and decreased antioxidant level
in the target cells and tissues has been suggested to play an
important role in carcinogenesis.® Free radicals are capable of
altering all major classes of biomolecules, such as lipids, nucleic
acids and proteins, with changes in their structure and function.
The levels of free radical molecules are controlled by various

defense mechanisms, it consists of enzymatic and non-enzymatic
mechanisms.

MATERIAL AND METHODS

Selection of Patients

Present study comprising total 30 cases of carcinoma of stomach
and esophagus. All patients were clinically and histologically
diagnosed. There are 15 males and 15 females of stomach cancer
and 13 males and 17 females of esophagus cancer. For control
total 50 normal healthy age and sex matched persons were
selected. Subjects with stomach and esophagus cancers and
those without any evidence of any type of cancer participated in
this study as listed in following table.

Collection of samples

Overnight fasting venous 5ml blood samples were collected in
plain bulb. Serum was separated and used to estimate glutathione
peroxidase and Superoxide dismutase. Serum Gpx activity
measured by, using Hafeman D G, et al. method."" For Estimation
of Superoxide dismutase was done by using Mishra H. P.,
Fridovich I, et al., method. 2

Data Analysis

Data were expressed as mean +SD. Mean values were assessed
for significance by unpaired student —t test. A statistical analysis
was performed using the Statistical Package for the Social
Science program (SPSS, 21.0). Frequencies and percentages
were used for the categorical measures. Probability values p <
0.001 were considered statistically significant.

Table 1: Distribution for control and patients

Number of subjects (male/female)

Age-range (years)

Control 50(25/17) 25-60
Stomach cancer patients 30 (15/15) 20-65
Esophagus cancer patients 30(13/17) 28-65

Table 2: Distribution of control and cancer cases according to their age.

Age wise Control [n= 50] Stomach Cancer patients Esophagus Cancer Patients
Distribution (n=30) (n=30)
(Yrs) o _ @ — 2@ —
2 © s ° 2 © s ° 2 © s °
E 5 g * 2 5 &g ® g 5 g ¥
25-35yrs 14 5 19 38 1 2 3 10 1 1 2 6.7
36-45 yrs 10 11 21 42 4 1 5 16.6 1 4 5 16.7
46-55 yrs 5 3 8 16 7 6 13 43.3 6 6 12 40
56-65 yrs 2 0 2 4 3 6 9 30 5 6 11 36.7
Total 31 19 50 100 15 15 30 100 13 17 30 100

OBSERVATIONS AND RESULTS

We observed age wise distribution of the control subjects in age
group 25-65 yrs and patients i.e. stomach and esophagus cancer
cases were listed in table 2. We observed gender distribution in
study patients both stomach and esophagus cancer cases
among control group as shown in table 3. Biomedical Parameter
of the individuals studied in the present study is given in table 4,
the basal level of SOD and Gpx in control and cancer patients
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suffering from Stomach and Esophagus. Table 4 Shows the SOD
and Gpx activity was statistically significantly lower in patients with
esophagus and stomach cancer than control group. The 30 of 30
patients of esophagus cancer and 24 of 30 patients of stomach
cancer had lowered value of serum SOD. The 27 of 30 patients of
esophagus cancer and 24 of 30 patients of stomach cancer had
decreased value of Gpx.
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Table 3: Distribution of genders in study subjects and control group

Control (n=42)

Stomach Cancer Patients

Esophagus Cancer Patients

Sex Frequency %

Male 31 62 15
Female 19 38 15
Total 50 100 30

Frequency

% Frequency %
50 13 43.33
50 17 56.66
100 30 100

Table 4: Biomedical Parameters of control, stomach and esophagus cancer.

Biomedical Parameters  Control (n=50) Mean Stomach Cancer Esophagus cancer 'P' Value
+S8.D (n=30) Mean £S.D (n=30) Mean £S.D
SOD mg/ ml 11.09 £ 1.16 8.76+0.87 8.73+2.89 <0.001
Gpx (U/mg of Hb 7.81+045 6.17£1.23 5.97+1.54 <0.001
DISCUSSION

The present study was carried out in the Dept. of Medicine
collaboration with Dept. of Surgery at Shri Shankaracharya
Institute of Medical Science, Junwani, Bhilai. Serum sample
obtained from 30 stomach and 30 esophagus cancer patients
admitted for evaluation & treatment were analyzed for the assay of
glutathione peroxidase (Gpx) and Superoxide dismutase (SOD)
and routine investigation. Latter on these patients were referred
for treatment to specialized BSR Apollo cancer Institute Bhilai and
cancer Hospital Raipur.

Reactive oxygen species (ROS) are superoxide radicals (Oz),
hydrogen peroxide (H202), hydroxyl radicals (OH) and singlet
oxygen which occur in small amounts during normal oxygen
metabolism. Reactive oxygen species can initiate free radical
chain reactions where various free radicals can form.3 Activation
of macrophage, neutrophils and the electron transport chain due
to ultraviolet rays, metal catalyzed reactions, atmospheric pollution
and inflammation are the factors that cause ROS production.™
Increase in oxygen molecules that can happen at certain levels is
deactivated by the natural antioxidant molecules which are always
present in certain amounts in the body. This allows the oxidant
levels and the deactivation power of antioxidants in an organism
to remain in balance.' The delicate balance between free radicals
and antioxidant defense system shifting in favor of pro-oxidant and
oxidants, leads to the development of stress and plays an
important role in the progress and development of various type of
cancer."

Oxygen is highly reactive species that has the ability to become
part of potentially harmful and damaging molecules (Free
Radicals). Oxidative stress causes healthy cells of the body to
lose their function and structure by attacking them. Up until now,
pathogenesis of about more than 50 diseases has been implicated
by free radicals.

It is when the antioxidant level is limited that this damage can
become debilitating and cumulative. Damage to DNA, proteins,
lipid and other macromolecules due to oxidation has been
implicated in the pathogenesis of a wide variety of diseases, most
notably cancer disease. 6

Free oxygen radicals are primarily removed by various enzymatic
antioxidants like Superoxide dismutase (SOD), glutathione
peroxidase (GPx), and non-enzymatic antioxidants like glutathione
(GSH), and vitamin- C.'” Superoxide dismutase (SOD) is an
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important antioxidant enzyme that protects cells from free oxygen
radical toxicity. SOD catalyses the dismutation of superoxide
radicals into hydrogen peroxide and molecular oxygen.'
Glutathione peroxidase (GPx) is the enzyme responsible for
reducing hydroperoxides. This is a cytosolic enzyme of tetrameric
structure that contains four selenium atoms. GPx that uses
glutathione as a substrate plays an important role in defense
against free oxygen radicals, peroxides and carcinogens.®
Glutathione is a tripeptide consisting of glutamic acid, cysteine
and glycine and has a high level of intracellular concentration.
Glutathione, a significant reduction agent and antioxidant, sustains
the oxidation reduction balance of cells and protects them from
the negative effects of endogenous and exogenous source of
oxidants.20 Glutathione and relevant enzymes in cells act to
deactivate endogenous and exogenous toxic components, free
radicals, and reactive oxygen species, such as peroxides that
cause damage to the liver and other tissues (J. D. Hayes J D, et
al., 1999). A reduction in antioxidants can disrupt the balance
between pro and antioxidants and cause cellular damage and
resulting malignant transformation. Moreover, an oxidative
environment with excessive ROS production can affect critical
cellular structures, including chromosomes that regulate gene
expression.?!

Our study shows that the similar trend of antioxidant enzyme
deprivation a marker of failing defense oxidative stress. A highly
significantly decreased (P<0.001) levels of SOD (8.74+1.1.26)
were found in cancer patients than control group (11.09 £ 1.16)
and GPx activity also highly significantly decreased found in
(6.07£1.17) in patients than normal healthy control subjects (7.81
+0.45).

We also observed that the activity of SOD was stastically highly
significantly decreased in esophagus and stomach cancer
patients was 8.73+2.89 and 98.76+0.87 respectively and the
activity of GPx in esophagus and stomach cancer patients was
5974154 and 6.17+£1.23 respectively, than normal healthy
control subjects. Above result shows that the continuous decrease
of antioxidant enzymes activity may be due to increase level of
ROS generation. However, similar findings showed by Pasupathi
P, et al.22 (2009); Tandon R et al.23 (2004); they show decreased
level of antioxidants enzyme SOD an Gpx in diverse malignancies
of esophagus and stomach cancer patients.
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CONCLUSION

In the present study | was found that the activity of SOD and Gpx
were significantly decreased found in upper gastrointestinal
cancer patients because reactive oxygen species (ROS) are
generated through numerous normal metabolic processes and are
needed for normal functioning of the organism. Various
antioxidant enzymes like superoxide dismutase (SOD) and
glutathione peroxidase (GPx) control their accumulation. Oxidative
stress caused by increased free radical generation and decreased
antioxidant level in the target cells and tissues has been
suggested to play an important role in carcinogenesis. In this
study antioxidant enzyme SOD with and Gpx shows positive
correlation.

REFERENCES

1. Pantel K, von Knebel Doeberitz M. Detection and clinical
relevance of micrometastatic cancer cells. Curr. Opin. Oncol.
2000; 12:95-101.

2. Jemal A, Seigel R, Ward E, Hao Y, Xu J, Murray T, Thun M j.
Cancer Statistic, Ca Cancer J. Clin.2008; 58, 71-96.

3. Lu X, Zhao X, Bai C, Zhao C, Lu G, Xu G. LC-MS-based
metabonomics analysis. J Chromatogr B Analyt Technol Biomed
Life Sci. 2008; 866: 64-76.

4. Dikshit R. Gupta P, Ramasundarahettige C. et al. Cancer
mortality in India: A nationally representative survey. Lancet
2012379 (9828): 1807-16.

5. Rao D.N. et al. Estimation of cancer incidence in India Ind. J.
cancer 1998.

6. NCRP (2009) two years report of the population based cancer
registries. 2006-2008. National cancer registry programme. Indian
council of medical Research (ICMR). Bangalore India 2009.

7. NCRP (2013) Three years report of the population based
cancer registries 2009-2011. National cancer registry programme
Indian Council of Medical Research. Bangalore. India 2013.

8. Rajesh P. Dikshit, Garima Mathur, Sharayu Mhatre and B.B.
Yeole. Epidemiological review of gastric cancer in India. Indian
J.Med.Pead.Oncol. 2011 Jan-Mar; 32(1): 3-11.

9. Huang Y L, Sheu J Y, Lin T H. Association between oxidative
stress and changes of trace elements in patients with breast
cancer. Clin Biochem. 1999;32:131-136.

10. Guyton K Z, Kensler T W. Oxidative mechanism in
carcinogenesis. Br Med Bull. 1993;49:523-44.

11. Hafeman D G, Sunde R A & Hoekstra W. Effect of dietary
selenium on erythrocyte and liver glutathione peroxidase. Nutr.
1974; 104:580-587.

12. Misra, H P, and Fridovich I. The role of superoxide anion in the
autooxidation of epinephrine and simple assay for superoxide
dismutase. J. Biol. Chem. 1972; 247: 3170-3175.

13. Halliwell B. Reactive Oxygen Species in Living Systems:
Source, Biochemistry and Role in Human Disease. American
Journal of Medicine. 1991; 91(3C):14-22.

4|Page

Int J Med Res Prof.2017; 3(3); 38-41.

14. Cadenas E. Biochemistry of Oxygen Toxicity. Annual Review
of Biochemistry. 1989; 58: 79-110.

15. Ockner R k, Kaikaus R M, Bass N M. Fatty-Acid Metabolism
and the Pathogenesis of Hepatocellular Carcinoma: Review and
Hypothesis. Hepatology. 1993; 18(3):669-676.

16. Halliwell, B. Free radicals, antioxidants, and human disease:
curiosity, cause, or consequence. Lancet. 1994;344, 721-724.

17. Gromadizinka J, Wasowichz W, Andrijewski M, Sklodowska
M. Glutathione and Glutathione Metabolizing Enzymes in Tissue
and Blood of Breast Cancer Patients. Neoplasma. 1997; 44(1):
45-51.

18. Klimczak A, Kubiak K, Cybulska M, Kula A, Dziki L. Etiology of
Colorectal Cancer and antioxidant Barrier of the Organism. Pol
Merkur Lekarski. 2010; 28(65): 223-226.

19. Kumaraguruparan R, Subapriya R, Kabalimoorthy J, Nagini S.
Antioxidant Profile in the Circulation of Patients with
Fibroadenoma and Adenocarcinoma of the Breast. Clinical
Biochemistry. 2002; 35(4):275-279.

20. Mitchel J B, Russo A. The Role of Glutathione in Radiation
and Drug induced Cytotoxicity, The British Journal of Cancer.
Supplement. 1987; 8:96-104.

21. Lindholm C, Acheva A, Salomaa S. Clastogenic Plasma
Factors: A Short Overview. Radiation and Environmental
Biophysics. 2010; 49(2):133-138.

22. Pasupathi P, Saravanan G, Bakthavathsalam G. Effect of
chronic smoking on erythrocyte lipid peroxidation and antioxidant
status in gastric carcinoma patients. J Cell Tissue Res. 2008;
8:1399-1403.

23. Tandon R, Khanna H D, Dorababu M, Goel R K. Oxidative
Stress And Antioxidants Status In Peptic Ulcer And Gastric
Carcinoma Indian J Physiol Pharmacol. 2004; 48 (1): 115-118.

Source of Support: Nil.
Conflict of Interest: None Declared.

Copyright: © the author(s) and publisher. IJMRP is an official
publication of Ibn Sina Academy of Medieval Medicine &
Sciences, registered in 2001 under Indian Trusts Act, 1882.

This is an open access article distributed under the terms of the
Creative Commons Attribution Non-commercial License, which
permits unrestricted non-commercial use, distribution, and
reproduction in any medium, provided the original work is properly
cited.

Cite this article as: Ravindra Kulkarni, Manjari Kulkarni.
Measurement of Activity of Glutathione Peroxidase (Gpx) and
Superoxide Dismutase (SOD) in Upper Gastrointestinal Cancer
Patients. Int J Med Res Prof. 2017; 3(3):38-41.
DOI:10.21276/ijmrp.2017.3.3.009

WWW.ijmrp.com



