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Introduction and Purpose: Studies show that there is a relationship between the
levels of endogenous antioxidants and the risk of breast cancer and its recurrence.
Sports activity is recognized as an effective way to prevent and treat cancer. On the
other hand, the role of combined sports activities, especially Pilates and aerobics, in
influencing these factors in cancer patients is not clear. The aim of the present study
was to investigate changes in certain endogenous antioxidants in postmenopausal
women with breast cancer after 12 weeks of combined sports activity.

Materials and Methods: In this semi-experimental study, 30 women with breast
cancer undergoing treatment were randomly selected as available subjects and
divided into two groups: experimental and control. The experimental group
participated in Pilates and aerobics for 12 weeks, with three sessions per week, while
the control group did not engage in any sports program during this period. Before
and after the training intervention, blood samples were taken to assess the studied
variables. The data were analyzed using independent and dependent t-tests at a
significance level of less than 0.05.

Results: The results showed that after 12 weeks of combined training, the levels of
glutathione peroxidase (P=0.005) and total antioxidant capacity in the experimental
group significantly increased compared to the control group (P<0.05). However,
changes in the levels of superoxide dismutase and malondialdehyde were not
significant (P>0.05).

Conclusion: It appears that combined aerobic and Pilates training can have beneficial
effects on enzymatic antioxidant defense by increasing GPX, SOD, and TAC levels
in women with breast cancer, which may help reduce the recurrence or metastasis of
breast cancer.

Key Words: Combined exercise, Breast cancer, Superoxide dismutase, Glutathione
peroxidase, Malondialdehyde, Total antioxidant capacity
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Extended Abstract

1. Introduction and Purpose

Introduction and Purpose: Breast cancer is the most
common type of cancer among women, accounting for
about 32% of women's cancers in Iran and being the
leading cause of death for women aged 40 to 45.
Studies indicate a relationship between levels of
endogenous antioxidants and the risk of breast cancer
and its recurrence. Oxidative stress (OS), caused by an
imbalance in the body's redox state, leads to tissue
damage through the production of reactive oxygen
species (ROS). These ROS can regulate various
cellular processes, such as growth and proliferation, by
activating different signaling pathways, including
growth factors and mitogenic pathways. This
stimulation of excessive cell growth contributes to the
formation of tumor masses and initiates the
carcinogenesis process.

One of the most reliable indicators used to assess
oxidative stress in pathological conditions is total
antioxidant capacity (TAC), which provides more
dependable biological information than individual
endogenous antioxidant factors.  Additionally,
malondialdehyde (MDA), the most abundant
byproduct of lipid peroxidation, serves as a reliable
marker for measuring oxidative stress. MDA has been
identified as a mutagen by causing lesions in
macromolecules, enzymes, and DNA. Furthermore,
glutathione peroxidase (GPx) and superoxide
dismutase (SOD) are enzyme biomarkers that change
in response to redox alterations in cancer cells and are
considered valid indicators for assessing redox status.
Research suggests that physical activity and aerobic
fitness are especially crucial for cancer patients,
particularly those with breast cancer. Exercise is
recognized as an effective method for preventing and
treating cancer. Given that maintaining balance and
muscle strength decreases in cancer patients, Pilates
exercises can serve as an effective training method to
enhance balance and muscle strength in these
individuals. Pilates consists of a series of specialized
exercises designed to improve muscle control through
focused thought, increase body flexibility, and
maintain balance. Additionally, it can enhance
physical fitness, body composition, metabolic
function, and alleviate depression. Considering the
contradictory results from previous research and the
fact that in Iran, the impact of exercise training on
specific diseases, including breast cancer, has been
minimally explored—while pharmaceutical and
invasive treatments have been prioritized—most
studies have primarily investigated the effects of

exercise on the quality of life for breast cancer
patients. Therefore, the aim of the present study was
to examine the effect of 12 weeks of combined
exercise (aerobics and Pilates) on oxidative stress in
female patients with breast cancer.

2. Materials and Methods

In this semi-experimental study, 30 women with breast
cancer undergoing treatment were selected as
available subjects and were randomly divided into two
groups: an experimental group (age: 54.8+5.9 years,
weight: 67.3£7.9 kg) and a control group (age:
52.2+6.17 years, weight: 69.9+8.13 kg). The training
protocol included a combination of aerobic and Pilates
exercises, conducted incrementally over 12 weeks
with three sessions per week. Each Pilates session
lasted 20 to 40 minutes and included 12 to 16
movements, while aerobic exercises lasted 20 to 35
minutes and involved running on a treadmill. Exercise
intensity was monitored using the Borg RPE scale and
target heart rate. Blood samples were collected from
the subjects at two stages: before the implementation
of the training protocol and 48 hours after the last
training session, to measure blood variables. Data
analysis was performed using paired and independent
t-tests with SPSS version 20 software, and the
signifaaasoo vvitl wss ttt tt P>0.05.

3. Results

The results of the independent t-test showed that,
under baseline conditions, the values of serum
malondialdehyde, total  antioxidant  capacity,
glutathione peroxidase, and superoxide dismutase
were not significantly different between the two
groups. However, after 12 weeks of the training
intervention, the values of total antioxidant capacity
(P=0.001), glutathione peroxidase (P=0.001), and
superoxide dismutase (P=0.004) showed significant
changes in the training group compared to the control
group, while changes in malondialdehyde were not
significant (P=0.06).

4. Conclusions

Combined aerobic and Pilates exercise appears to have
beneficial effects on enzymatic antioxidant defense by
increasing  glutathione  peroxidase, superoxide
dismutase, and total antioxidant capacity in women
with breast cancer, which may help reduce the
recurrence or metastasis of breast cancer. Therefore,
this type of exercise can be suggested as a non-
pharmacological method to assist these patients,
although long-term research in this field is required to
achieve definitive results.
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