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ABSTRACT

Background: Esophageal cancer is among the most fatal malignancies of the
digestive tract, with oxidative stress recognized as a key factor in its development.
Two critical antioxidant enzymes, glutathione peroxidase and superoxide dismutase,
play essential roles in neutralizing reactive oxygen species and are closely linked to
disease progression. This study aimed to assess the serum activity of these enzymes
in patients with early-stage esophageal cancer.

Methods: In this case-control study, participants diagnosed with early-stage
esophageal cancer were compared with healthy controls. Data on smoking history
and dietary habits were collected for both groups. Serum malondialdehyde (MDA)
levels were measured using the thiobarbituric acid reactive substances (TBARS)
assay. Enzymatic activities of glutathione peroxidase and superoxide dismutase were
quantified using enzyme-linked immunosorbent assay (ELISA) kits.

Results: The study revealed that patients with early-stage esophageal cancer
exhibited significantly elevated serum levels of malondialdehyde and glutathione
peroxidase activity compared to the control group (p<0.05). Additionally, smoking
history and high salt intake were more prevalent among patients (p<0.05). Although
superoxide dismutase activity was higher in the patient group, the difference was not
statistically significant. In contrast, the control group reported significantly greater
consumption of fruits, vegetables, and unsaturated fats than the patient group
(<0.05).

Conclusion: Our study showed that in the early stages of esophageal cancer, despite
oxidative stress and increased serum malondialdehyde levels, serum glutathione
peroxidase and superoxide dismutase activities are increased.
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Extended Abstract

Background: Esophageal cancer, which ranks
as the sixth most common cancer worldwide, is
one of the deadliest gastrointestinal cancers and
the fifth leading cause of cancer-related
mortality globally, with approximately 400,000
deaths annually due to this disease. The
prevalence of esophageal cancer varies across
different regions of Iran, with Golestan
Province being one of the main hotspots for this
cancer in the country. Numerous nutritional,
environmental, and genetic factors contribute to
the development of this cancer. One of the most
significant mechanisms implicated in the
pathogenesis of esophageal cancer is oxidative
stress. Oxidative stress arises from a reduction
in the body's antioxidant capacity and an
increase in the concentration of oxidizing
compounds such as hydrogen peroxide and
superoxide anions, leading to an imbalance
between oxidants and antioxidants. Various
antioxidant compounds, including vitamin C,
alpha-tocopherol, carotenoids, and polyphenols,
enter the human body through dietary intake.
However, one of the most important antioxidant
systems in the body, which plays a potential
role in eliminating oxidizing compounds, is the
enzymatic system comprising glutathione
peroxidase and superoxide dismutase enzymes.
These enzymes play a crucial role in
neutralizing hydrogen peroxide and superoxide
anions, respectively. Numerous studies have
demonstrated that oxidative stress has a
potential role in the development of various
types of cancer, including esophageal cancer.
On the other hand, several investigations have
shown that increased activity of glutathione
peroxidase and superoxide dismutase is closely
associated with the growth, proliferation, and
invasiveness of malignant cells. It has been
shown that elevated serum activity of
glutathione  peroxidase and  superoxide
dismutase correlates with disease progression
and poor prognosis in patients with
gastrointestinal cancers, including esophageal
cancer. This study aims to evaluate the serum
activity of glutathione peroxidase and
superoxide dismutase enzymes, as well as
oxidative stress, along with smoking history
and dietary habits in patients with esophageal

cancer at early stages of the disease, and
compare the findings with a control group.
Methods: This is a case-control study
conducted with the approval of the Ethics
Committee of Ardabil University of Medical
Sciences under the code
IR.ARUMS.REC.1393.64. In this study, 32
newly diagnosed esophageal cancer patients
were selected as the case group, and 32 healthy
individuals were selected as the control group.
Patients were recruited from Sayad Shirazi
Hospital and Deziani Clinic in Gorgan. Blood
sampling was performed before any surgical or
therapeutic intervention. Control samples
consisted of individuals who were deemed
completely healthy by a physician and had no
history of malignancy. The case and control
groups were matched for age and gender.
Approximately 5 cc of blood was collected
from each participant in both groups. After
separation, serum samples were stored at —20°C
until laboratory analysis. Information regarding
smoking history, consumption of fruits and
vegetables, saturated and unsaturated fats,
alcohol, hot beverages, and high salt intake was
collected from both groups. Serum samples
were used to measure the activity of glutathione
peroxidase, superoxide dismutase enzymes, and
malondialdehyde levels. Serum
malondialdehyde levels were measured using
thiobarbituric acid and photometric methods.
The activity of glutathione peroxidase and
superoxide dismutase enzymes was measured
photometrically using standard ELISA Kkits
(ZellBio, Germany).

Results: The mean age of patients was
62.81+12.67 years, while the mean age of the
control group was 62.03£12.99 years. No
statistically  significant differences were
observed between the patient and control
groups in terms of age and gender. The body
mass index (BMI) was significantly lower in
the patient group compared to the control group
(22.16+4.90 kg/m*> vs. 24£597 kg/m?)
(»<0.05). Our results showed that serum levels
of malondialdehyde and the mean serum
activity of glutathione peroxidase were
significantly higher in the patient group than in
the control group (p<0.05). Although the mean
serum activity of superoxide dismutase was
higher in the patient group than in the control
group, the difference was not statistically
significant. The history of tobacco use and high
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salt intake were significantly more prevalent in
the patient group compared to the control group
(p<0.05). There was no significant difference
between the two groups regarding the
consumption of hot beverages. Dietary analysis
study participants revealed that the intake of
fruit servings (8+6.5 vs. 4+£3.5), vegetable
servings (7.21£6.89 vs. 3.97+4.02), and
unsaturated fats (7.3244.01 vs. 3.96+5.4 grams)
was significantly higher in the control group
than in the patient group (p<0.05). Additionally,

the analysis showed that the intake of saturated
fats (5.9£5.06 vs. 2.9+3.31 grams) was
significantly higher in the patient group
compared to the control group.

Conclusion: Our study demonstrated that in the
early stages of esophageal cancer, despite the
presence of oxidative stress and elevated serum
levels of malondialdehyde, the serum activity of
the antioxidant enzymes including glutathione
peroxidase and superoxide dismutase is
increased.
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