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Abstract

Aim: Breast Cancer is a disorder caused by unregulated cell growth in breast tissue which
rises significantly in worldwide and it is currently the most common cancer diagnosed in
women. The aim of the present study was to explore a systemic review on the effects of
moderate and high-intensity exercise training on the prevention and treatment of breast cancer.
Methods: Related articles to the role of exercise training in the prevention and treatment of
breast cancer and involved molecular pathways were searched from valid databases including
Pub Med, Google Scholar, Scopus, SID, and ISC between 2000 to 2021 years. Results: In
related studies to the effect of exercise training on breast cancer prevention in individuals at
high risk for breast cancer, results demonstrated a 20% reduction in risk of breast cancer in
women who have a high level of physical activity compared to sedentary women. The findings
related to the effect of exercise training on controlling breast cancer progress, indicates that
exercise training directly through the effect on tumor intrinsic factors and molecular
mechanisms can control or improve breast cancer without any side effect.
Conclusion: Exercise training can be considered as an important intervention in the prevention
and complementary treatment of breast cancer by inhibiting cancer cell proliferation, inducing
apoptosis, suppressing angiogenesis, regulating the inflammation environment, and improving . ]
the side effects resulting from cancer treatment. 1. Assistant professor of Exercise
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Extended abstract

Background

Breast Cancer is a disorder caused by unregulated cell growth in breast tissue which is currently the most common cancer
diagnosed in women. Primary breast cancer treatment methods are chemotherapy, surgery, and radiotherapy (1). Growing
evidence has shown that exercise training reduces 10-20% of breast cancer risk in women with high-risk breast cancer (2,
3). Moreover, studies have demonstrated that exercise training could be effective in treating cancer through inhibiting
cancer cell proliferation, inducing apoptosis, regulating the inflammation environment, and improving the side effects
resulting from cancer treatment (4, 5). The aim of the present study was to explore a systematic review of the effects of
moderate and high-intensity exercise training on the prevention and treatment of this disease.

Methodology

Related articles to the role of exercise training in the prevention and treatment of breast cancer and involved molecular
pathways were searched from valid databases including Pub Med, Google Scholar, Scopus, SID, and ISC between 2000
to 2021 years using the following terms: moderate-intensity continuous training (MICT), high-intensity interval training
(HIIT), exercise training, breast cancer, exercise training and prevention of breast cancer, exercise training and breast
cancer treatment, apoptosis, angiogenesis, systemic inflammation, and breast cancer. In order to expand the search, the
keywords were combined using the Boolean operators "And™ and "Or". Also, for accessing all related studies, the sources
of articles that met the inclusion criteria were reviewed. Human and animal studies published in scientific journals that
investigated the role of exercise training (MICT and HIIT) in the prevention and treatment of breast cancer were included
in the study until September 2021.

Findings

It was found that exercise training intervention reduces the risk of breast cancer in postmenopausal women and prevents
autonomic nervous dysfunction in patients with breast cancer (6, 7). Postmenopausal women are a vulnerable population,
because they can experience significant changes in their weight and body composition over time, which lead to
overweight/obesity, adverse changes in the release of adipokines, pro-inflammatory cytokines, and growth factors that
involved in the occurrence of breast cancer (8, 9). A randomized controlled trial study (2021) (3) investigated the
beneficial effects of MICT on the frequency of peripheral T cells associated with immune aging in overweight/obese
elderly women at high risk of breast cancer. This study explored the effect of 12 weeks of MICT (41 minutes with an
intensity of 60-70% HRpeak) and HIIT (four interval for 4-minute with an intensity of 90-100% HRpeak and three
minutes of active rest between each interval with an intensity of 50-70% HRpeak) three times a week for 12 weeks on the
subtypes of T cells in peripheral circulation and their relationship with circulating cytokines including interleukin-6 (IL-
6), IL-7 and IL-15. The results showed that compared to HIIT, MICT is able to change the frequency of peripheral T cells
related to immune aging in this population with different effects. Given the related studies on effect of exercise training
on breast cancer prevention in individuals at high risk for breast cancer, results demonstrated a 20% reduction in risk of
breast cancer in women who have a high level of physical activity compared to sedentary women.

Most studies related to the effect of exercise training on the control and treatment of breast cancer have been conducted
in animal models. Ahmadabadi et al. (2020) (4), investigated the effect of four weeks of HIIT (six intervals of three
minutes and 20 seconds with an intensity of 80-95% VO2max and one minute of active recovery with an intensity of 30-
35% VO2max between each interval, 5 times/week) and aqueous saffron extract (200 mg/kg of mouse weight, three times
a week) on the apoptotic indices in skeletal muscle tissue of 4T1 breast cancer-bearing mice with cachexia. The results
of this study demonstrated a significant reduction of apoptotic indices in skeletal muscle tissue in HIT groups and saffron
extract alone, while the combination of saffron extract + HIIT had no significant effect on skeletal muscle tissue apoptosis
compared to the control group. These results show that HIIT and the saffron extract intervention alone represents an
inhibitory effect of skeletal muscle wasting in cancer cachexia. Nezamdoost et al. (2020) (10), aimed to explore four
weeks of HIIT on P53 gene expression and tumor volume in the tumor tissue of mice with breast cancer, showing a
significant decrease in the P53 expression and tumor volume following HIIT. From these results, it can be concluded that
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tumor growth is suppressed through the upregulation of P53 and intratumoral pathways. The findings related to the effect
of exercise training on controlling breast cancer progress indicates that exercise training directly through the effect on
tumor intrinsic factors and molecular mechanisms can control or improve breast cancer without any side effect.
Discussion and Conclusions

Studies have shown that exercise training can be effective in preventing and controlling breast cancer. It can also inhibit
the growth and metastasis of cancer, side effects caused by cancer treatment, and improve patients' tolerance to treatment
and their quality of life. Based on the evidence, HIIT can be useful for the prevention and treatment of breast cancer
through the main mechanisms such as inhibiting the proliferation of cancer cells, inducing apoptosis, suppressing
angiogenesis, and regulating the inflammatory environment. However, the molecular mechanisms of HIIT still need to
be studied in more detail. In addition, there are some fewer known mechanisms that need wider attention. For example,
the effects and mechanisms of HIIT on cancer metabolism and oxidative stress parameters, as well as the interaction
between apoptosis and immune regulation during exercise training in breast cancer, have been neglected, and there is a
need for further studies in this field. Although HIIT has been used as a method in the field of prevention and
complementary treatment in various diseases, it is still discussed as a standard exercise training protocol to achieve
optimal treatment results in breast cancer, so further studies are needed to achieve more accurate results.

Article Message

Exercise training can be considered as an important intervention in the prevention and complementary treatment of breast
cancer by inhibiting cancer cell proliferation, inducing apoptosis, suppressing angiogenesis, regulating the inflammation
environment, and improving the side effects resulting from cancer treatment.
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