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Abstract

Cancer poses a serious public health problem. Recent studies underscore the crucial role of exercise in enhancing the quality of
life for cancer patients, both during and after treatment, and its potential positive impact on treatment outcomes. This article
assesses the importance of physical activity in the context of cancer, drawing on current data.

Cancer treatment is a long-term process that includes different methods and strategies. Crafting a treatment plan hinges on factors
such as the patient's age, overall health, specific cancer type, and its staging. The main methods of cancer treatment include
chemotherapy, radiotherapy, immunotherapy, surgical procedures, targeted therapies, hormone therapy and stem cell
transplantation. One of the ways to reduce the side effects that occur in patients treated with one or more of these methods is to do
aerobic and resistance exercises.

Research emphasizes the increasing importance of physical activity in cancer treatment. This period is characterized by increased
emotional stress. Regular exercise has proven benefits. Exercise stimulates the release of endorphins, reduces depression, anxiety
and promotes better sleep quality. Furthermore, it serves to alleviate side effects such as fatigue, muscle loss, weight gain, and
diminished bone density. Additionally, regular exercise contributes to fortifying the immune system, enhancing resistance against
infections. Notably, a research highlights that women with breast cancer exhibit a reduced risk of cancer recurrence when they
incorporate exercise into their lives.

Exercise in cancer treatment exerts a significant influence on enzyme activities, potentially leading to alterations in metabolic
processes. Enzyme activities may either rise or fall based on their impact on metabolism. Notably, exercise has been shown to
boost the activity of antioxidant enzymes while simultaneously diminishing oxidative stress. This effect holds particular
importance when considering cancer treatment, as oxidative stress is known to facilitate the growth and dissemination of cancer
cells.

In conclusion, it can be said that the importance of exercising during and after cancer treatment is increasingly understood.
However, since each patient's cancer is unique, physical activities need to be individually tailored and monitored by experts.
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Kanser Tedavisinde Bazi Biyokimyasal Parametreler Uzerine Fiziksel Aktivitenin Rolii
Ozet

Kanser ciddi bir halk saglig1 sorunu olusturmaktadir. Son arastirmalar, kanser hastalarinin hem tedavi sirasinda hem de sonrasinda
yasam kalitesini artirmada egzersizin dnemli roliiniin ve tedavi sonuglari tizerindeki potansiyel olumlu etkisinin altini ¢iziyor. Bu
makale, giincel verilerden yararlanarak, kanser baglaminda fiziksel aktivitenin 6nemini degerlendirmektedir.

Kanser tedavisi farkli yontem ve stratejileri igeren uzun vadeli bir siirectir. Bir tedavi plan1 hazirlamak hastanin yasi, genel saglk
durumu, spesifik kanser tiirii ve evrelemesi gibi faktorlere baglidir. Kanser tedavisinin ana yontemleri arasinda kemoterapi,
radyoterapi, immiinoterapi, cerrahi prosediirler, hedefe yonelik tedaviler, hormon tedavisi ve kok hiicre nakli yer alir. Bu
yontemlerden bir veya birkaci ile tedavi edilen hastalarda ortaya ¢ikan yan etkileri azaltmanin yollarindan biri aerobik ve direng
egzersizleri yapmaktir.

Arastirmalar kanser tedavisinde fiziksel aktivitenin artan 6nemini vurgulamaktadir. Bu donem artan duygusal stres ile
karakterizedir. Diizenli egzersizin kanitlanmis faydalar1 vardir. Egzersiz, endorfin salinimini uyarir, depresyonu, kaygry1 azaltir ve
daha iyi uyku kalitesini artirir. Ayrica yorgunluk, kas kaybi, kilo alimi1 ve kemik yogunlugunun azalmas: gibi yan etkilerin
hafifletilmesine de hizmet eder. Ayrica diizenli egzersiz bagisiklik sisteminin gii¢lendirilmesine, enfeksiyonlara karsi direncin
artmasina katkida bulunur. Ozellikle, bir arastirma meme kanseri olan kadinlarin egzersizi yasamlarina dahil ettiklerinde kanserin
tekrarlama riskinin azaldigin1 vurgulamaktadir.

Kanser tedavisinde egzersiz, enzim aktiviteleri lizerinde 6nemli bir etkiye sahiptir ve potansiyel olarak metabolik siireglerde
degisikliklere yol agmaktadir. Enzim aktiviteleri metabolizma iizerindeki etkilerine bagli olarak artabilir veya azalabilir. Ozellikle
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egzersizin antioksidan enzimlerin aktivitesini arttirirken ayni zamanda oksidatif stresi azalttig1 gosterilmistir. Oksidatif stresin
kanser hiicrelerinin biiyiimesini ve yayilmasini kolaylastirdig: bilindiginden, kanser tedavisi diistiniildigiinde bu etki 6zel bir
oneme sahiptir.

Sonugta, kanser tedavisi sirasinda ve sonrasinda egzersiz yapmanin éneminin giderek daha fazla anlasildig1 s6ylenebilir. Ancak
her hastanin kanseri kendine 6zel oldugu icin yapilacak fiziksel aktivitelerin bireysel olarak planlanmasi ve uzmanlar tarafindan
takip edilmesi gerekmektedir.

Anahtar kelimeler: Aerobik egzersiz, kanser tedavisi, fiziksel aktivite
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Introduction

For many individuals who learn they have cancer, this disease can pose a life-threatening challenge. The
treatment process is prolonged and exhausting, requiring patients to contend not only with the cancer itself but
also with the side effects arising during the treatment (Hauth et al. 2021). In this meaning, providing social
support to cancer patients is crucial (Roscoe et al. 2022). The American Society of Clinical Oncology (ASCO)
has released a research indicating that personalized aerobic exercises conducted during cancer treatment yield
positive effects (Ligibel et al. 2022). In research involving patients with prostate, breast, lung, and colorectal
cancer, it has been suggested that there is a reduction in tiredness, weakness, and significant improvements in
other side effects during treatment (Ligibel et al. 2022). Other researchers have demonstrated exercise
enhances survival by regulating circulating hormones (de Roon et al. 2018; Chang et al. 2020). Individuals
diagnosed with cancer grapple with emotional issues such as depression, anxiety, and stress. Engaging in
physical activities during and after treatment boosts the release of neurotransmitters, contributing to an
enhancement in the chemical balance of the brain. One study particularly highlighted the potent impact of
physical activity on dopamine (Marques et al. 2021). Consistently engaging in aerobic exercises not only
enhances the wellbeing of cancer patients but also improves their overall quality of life. Furthermore, it has
been proposed that incorporating exercise during neoadjuvant and adjuvant therapy enhances the effectiveness
of cancer treatments (Misiag et al. 2022; Yang et al. 2021). Several studies indicate that consistent aerobic
exercises may mitigate the growth and dissemination of cancer cells. Exercise plays a role in fortifying the
immune system and enhancing the activity of leukocytes that combat cancer cells. Therefore, engaging in
aerobic exercise during cancer treatment not only amplifies the response to therapy but also elevates the overall
survival rate. Another study suggested that vigorous training prevents the proliferation and metastasis of cancer
cells (Wang and Zhou 2021; Pollan et al 2020; Hayes et al. 2018; Dethlefsen et al. 2017). While research has
been made to elucidate the significance and benefits of exercise in the battle against cancer, the complete
biochemical foundations remain yet to be fully revealed. Nonetheless, the importance of controlled exercise
during cancer treatment has been underscored (Zhu et al., 2022). Additionally, aerobic exercise has been
identified as a preventive measure against metastasis. Zerhouni and Piskounova (2022) have highlighted the
significance of metabolic plasticity in metastasis and elucidated the connection between metabolic
reprogramming and the Mammalian Target of Rapamycin (mTOR) signaling pathway, a serine/threonine

kinase belonging to the Phosphatidylinositol 3-kinase (PI3K) "related protein kinase family".

In studies conducted until 2023, it has been observed that in patients undergoing neoadjuvant or adjuvant
therapy, resistance exercise or aerobic exercise results in a moderate improvement in maximum oxygen
consumption (VO2max) (Wiestad et al., 2020; Yousaf and Marwat, 2022). The conjecture is that physical
activity may influence tumor biology through alterations in circulating proteins RNA molecules, and

metabolites (Metcalfe et al., 2021)
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This article aims to provide information on how patients can enhance both their physical and mental well-
being during the cancer treatment process by engaging in a regular exercise program. It emphasizes that
through such activities, individuals may alleviate side effects like fatigue, depression, and sleep problems,
ultimately improving their quality of life while combating cancer. The article underscores the positive

contribution of physical activities undertaken during the treatment process.
What is Aerobic Exercise?

Aerobic exercises are a combination of low-intensity and regular rhythmic movements, usually accompanied
by a musical accompaniment. These physical activities refer to exercise programs designed to increase
endurance and promote fat burning. Aerobic exercises include activities such as walking, jogging, cycling,
swimming, dancing, acrobics classes, zumba. Such activities; increases heart rate, accelerates blood circulation,
lowers blood pressure, increases respiratory rate and depth. It encourages muscle work and energy expenditure

in the body. It keeps cholesterol levels under control.
It reduces stress and improves overall physical and mental health (Permadi 2019).
What is Resistance Exercise?

Resistance exercise is a type of exercise performed by applying resistance to the muscles we use. These
exercises are usually performed using tools or equipment that provide resistance, such as weights, elastic bands,
swing arms, or body weight. We can count all of the trainings using weights in this class. Resistance exercises
are used to increase muscle mass, improve strength and endurance, increase bone density, improve body
composition and raise overall fitness levels. It is also widely preferred in the rehabilitation process (Zhao et al.

2022).
Benefits of Regular Aerobic and/or Resistance Exercise During Cancer Treatment

The lack or decrease of physical activity causes the energy balance to be disrupted and excessive fat
accumulation in the tissues, especially obesity. This is one of the causes of many chronic diseases. It is
noteworthy that many patients with breast cancer do not exercise at all (Huneidi et al. 2018). Cancer treatment
can sometimes affect heart health. In particular, some chemotherapy drugs can damage the heart muscle.
Exercise can improve heart function and strengthen the circulatory system by supporting cardiovascular health.
It has been shown that muscles act as an endocrine structure and regulate metabolism during regular exercises
(Severinsen and Petersen. 2020). The primary mechanisms through which exercise proves advantageous in the
prevention and treatment of cancer include inducing apoptosis, inhibiting the proliferation of cancer cells, and
regulating cancer metabolism and immunity. Figure 1 illustrates some of these key mechanisms (Wang and
Zhou 2021). Engaging in a regular exercise program during cancer treatment is an effective method for
improving sleep, particularly alleviating feelings of fatigue, enhancing overall quality of life, reducing stress,

regaining muscle strength, and mitigating various potential side effects. Research indicates that aerobic or

13



EBSHealth Dogu Karadeniz Saglik Bilimleri Dergisi, 2024, Cilt:3, Sayi:1
East Black Sea Journal of Health Sciences, 2024, Year:3 Issue:1

resistance exercises during cancer treatment lead to modest yet statistically significant improvements (Hilfiker

et al., 2018; Rasmussen et al. 2020).

However, engaging in excessively intense single-session exercises may increase the level of generated free
radicals, surpassing the capacity of the antioxidant defense system and leading to oxidative stress. Excessive
radical production can induce changes in the DNA structure, potentially causing alterations in the genetic
makeup and triggering the formation of cancer. Therefore, to reduce the risk of cancer, it is recommended to
participate in short-duration, moderate-intensity physical activities. In this context, a personalized exercise
plan tailored to the individual should be developed. Regular exercise is noted to preserve telomere structure,

prevent telomere shortening, and reduce the risk of cancer (Haupt et al.

2022).
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Figure 1. Main mechanisms by which exercise benefits in preventing and treating cancer (Wang and Zhou 2021).

Improving mental health: Following aerobic exercises, positive developments in both cortical and
subcortical areas of the brain have been reported (Chen et al. 2020). Individuals who engage in regular aerobic
exercise experience an increase in the synthesis of serotonin, a neurotransmitter known as the happiness
hormone. Serotonin not only regulates the sleep pattern in the brain, promoting a healthier sleep, but also
contributes to the regulation of the digestive system due to its abundance in gastrointestinal system cells
(Abdulrasool et al. 2020). In their review study, Yang et al. (2021) suggested that physical activity can enhance
sleep quality in breast cancer patients. It has been demonstrated that relaxation exercises improve sleep quality

in breast cancer patients undergoing chemotherapy (Nazik et al., 2014). Additionally, Baran (2021) proposed
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that exercise could potentially correct the loss of sensory perception in the arm experienced by breast cancer

patients undergoing treatment.

Managing side effects: Exercise enhances energy levels, mitigates fatigue, improves overall quality of life
by boosting muscle strength and endurance, and aids in managing side effects. In breast cancer patients
undergoing chemotherapy or radiotherapy, as well as in colorectal and lung cancer patients undergoing
chemotherapy, those with prostate cancer undergoing radiation therapy, and individuals with hematological
cancers, engaging in exercise during treatment has been reported to contribute to a moderate reduction in
fatigue (Shao et al. 2022; Yang et al. 2022). In body muscle strength; it has been suggested that it causes
improvements in breast cancer patients, causes significant improvements in men with prostate cancer, and has
a lesser effect in some other types of cancer. In an evaluation of studies examining the effect of exercise on
strength in men with prostate cancer, it was suggested that there is a significant relationship between resistance
exercise and changes in upper body strength (Piraux et al. 2020). Lymphedema is one of the side effects that
occur after drugs or surgical interventions in many pathophysiological cancer patients. Lymphedema causes

serious problems, especially in the arms.

Physical activity has been shown to be very important in the treatment of lymphedema (Basha et al.
2022).

Reducing the risk of recurrence: Regular physical activity has been associated with a reduced risk of
cancer recurrence and increased survival rates for several types of cancer, including breast, colorectal, prostate,
and ovarian cancers (Cormie et al. 2017). Exercise helps inhibit tumor growth, reduce inflammation, and
improve hormonal balance. All of these contribute to reducing the risk of cancer recurrence. In one study, it

was shown to completely prevent cancer recurrence in patients rather than delay it (Morishita et al. 2020;

Brown et al. 2023).

Operation: Analyses were undertaken to assess the impact of preoperative exercise on postoperative
complications and other outcomes in patients undergoing surgery for gastrointestinal cancers (Lee and Oh,
2021) and genitourinary cancers (Bessa et al., 2021; Wang and Zhou, 2021). It has been reported that engaging
in preoperative exercise, particularly in patients with non-small cell lung cancer, leads to a reduction in
postoperative hospital stay (Avancini et al., 2020; Onerup, 2021). If breast cancer patients engage in exercise
following their surgeries, it has been demonstrated that insulin-like growth factor-1 (IGF-1), interleukin-6 (IL-
6), C-reactive protein (CRP), interleukin-10 (IL-10), and tumor necrosis factor-a (TNF-a) levels can be
significantly affected, as evidenced by Zhou et al. (2022). This effect plays a substantial role in preventing
cancer recurrence and promoting healing, particularly through the reduction of TNF-a levels. It has been
proposed that engaging in physical activity may contribute to the prevention of approximately 15% of colon
cancers (Oru¢ and Kaplan, 2019). The protective effect of exercise against colon cancer is attributed to

increased prostaglandin synthesis, resulting in the cessation of colon cell proliferation, reduced bile acid
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concentration, and decreased circulating insulin and glucose levels during activity. In a study conducted by
Kim et al. (2020), it was found that IGF-1, soluble tumor necrosis factor receptor-2 (sTNFR-2), and interleukin-
8 (IL-8) levels are associated with an elevated risk of colorectal cancer, especially among individuals who
regularly engage in physical activity and adhere to anti-inflammatory dietary patterns. The study indicated that
IGF-1 tended to exhibit a significant inverse relationship with sTNFR-2 and IL-8. Consequently, the
researchers suggested that physical activity exerts cancer-preventive effects throughout the emergence and

progression of colorectal cancer
Exercise in Individuals Living With Advanced Cancer

Studies on the significance of exercise in advanced cancer patients are relatively scarce in the literature.
Nonetheless, it is proposed that exercise can be beneficial at any stage (Torregrosa et al., 2022). The
performance of exercise by patients with bone metastases has been suggested to mitigate severe side effects
associated with the disease. Additionally, engaging in exercise by patients with advanced lung cancer has been
demonstrated to alleviate certain disease-specific side effects, leading to a noteworthy improvement in the
patient's condition (Capozzi et al., 2021). Electromyostimulation (EMS) has shown considerable benefits for

individuals with advanced cancer (Schink et al., 2018).
The Effect of Exercise on Some Biochemical Parameters

Exercise induces the synthesis of cytokines in skeletal muscles, which are crucial for intracellular and
intercellular communication and play a role in immune system regulation. Cytokines contribute to both
anabolic and catabolic processes in skeletal muscle (Lee and Margolin, 2011). Numerous myokines are present
in muscles, with new ones continuously being discovered. Particularly after resistance exercises, there is an

upsurge in cytokines/myokines in skeletal muscle (Severinsen and Petersen, 2020).

The impact of exercise on cytokines can be intricate and varies based on factors such as the type and intensity
duration of exercise, and the individual's overall health. For instance, moderate aerobic exercise can decrease
pro-inflammatory cytokine levels while increasing anti-inflammatory cytokine release (Docherty et al., 2022).
Cytokines act as immunomodulatory agents, operating through autocrine, paracrine, and endocrine signaling,

preventing the growth of cancer cells and promoting apoptosis, thus hindering cancer cell proliferation.

Key myokines in muscles include IL-6, which regulates immune and inflammatory responses; Interleukin-15

(IL15), playing a potential role in the growth and repair of skeletal muscle fibers;

Fibroblast Growth Factor-21 (FGF21), which has a fat-reducing effect; Brain-Derived Neurotrophic Factor
(BDNF), crucial for neuronal development and healthy functioning, and Irisin. Studies by Lee and Jun (2019)
identified some myokines (IL-6, IL-15, BDNF, SPARCO, FGF21, Decorin, Myonectin, Myostatin, Irisin) and
the metabolic pathways they affect.
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In a study on pancreatic cancer patients, interleukin-10 (IL10), C-X-C motif'ligand-1 (CXCL-1), and CC motif
chemokine ligand-4 (CCL4) were identified as myokines released from active skeletal muscle (Schwappacher

et al., 2021).

Exercise helps combat insulin resistance induced by certain cancer treatment drugs, affecting prostate cancer
progression by reducing IGF-1, increasing adiponectin levels, and regulating circulating insulin. IL-6 has been
shown to promote cell proliferation and inhibit apoptosis in vitro in prostate cancer cells (Deb et al., 2019).
Personalized exercise programs have been suggested to correct insulin resistance during breast cancer

treatment (Iwase, 2021).

Studies on the effects of aerobic exercise in breast cancer mice revealed a decrease in chemokines CCL2 and
CCL5 and their relative receptors, indicating a positive impact on breast cancer (Esmailiyan et al., 2022).
Resistance exercises moderately reduced body fat percentage in prostate cancer patients, leading to decreased

low-density lipoprotein (LDL) in fatty acids (Teixeira et al., 2020).
Regular physical activity plays a role in cancer prevention by suppressing pathways such as mTOR,

Hippo signaling pathway (YAP-TAZ), and Akt, which are pivotal in proliferation (Wang and Zhou, 2021; Chen
et al., 2022).

Adiposity and adipokines, released due to physical activity, act as hormone and cytokine-like mediators,
potentially serving as a weapon against cancer and metastasis. Physical activity stimulates metabolism,
reducing adipose tissue volume, thereby modulating adipokine secretion, immune functions, and inflammatory
state, ultimately reducing the risk of carcinogenesis, blocking metastasis, and increasing survival (Perego et

al., 2021).
Mitochondrial number and activity are regulated by Peroxisome Proliferator-Activating Receptor

Gamma Coactivator 1l-alpha (PGC-1a). Aerobic exercises induce PGC-lo expression, increasing
mitochondrial activity and energy molecule production. Irisin enhances PGC-1a activation, allowing fatty
acids to participate in energy metabolism, thereby supporting metabolism. A sedentary lifestyle may decrease

PGC1-a levels in muscles (Bozkurt, 2021).

Caspase proteases, essential for apoptosis initiation and maintenance, are categorized as initiator caspases
(caspase-2, -8, -9, and -10) and executioner caspases (caspase-3, -6, and -7) (Boice and Bouchier-Hayes, 2020).
Aerobic exercise has been demonstrated to have a protective effect on apoptosis, reducing caspase-9, caspase-

3, and Bax to Bcl-2 levels in heart tissue (Pahlavani and Veisi, 2018).
Role of Physical Activity on Anti-Inflammation and Immune System

Inflammation exhibits protective properties against breast cancer by increasing cell division, especially in
breast tissue, through the stimulation of Insulin-like Growth Factor-1 (IGF-1). This process promotes cell

proliferation, reduces the death of cancerous cells, and acts as a mitogen. Regular exercise plays a role in
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reducing the risk of various cancers, particularly breast cancer, by increasing the level of Insulinlike Growth
Factor Binding Protein 3 (IGFBP-3) and decreasing the level of IGF-1 in the blood. Consequently,

inflammation is reduced.

Studies suggest that regular exercise during cancer treatment leads to a decrease in CorticotropinReleasing

Factor (CRF), a significant reduction in Tumor Necrosis Factor-a (TNF-a), C-reactive protein

(CRP), interleukin-8 (IL-8), and IL-6, along with an increase in Natural Killer (NK) cell levels (AlMhanna et
al., 2022). NK cells, part of the innate immune system, play a crucial role in preventing cancer metastasis by
detecting and destroying potentially cancerous cells. This helps in controlling cancer cells and supports the

immune system in the fight against cancer (Zheng et al., 2022).

The immune system is vital in the battle against cancer, especially considering its weakening during cancer
treatment. Exercise contributes to increased activation of immune cells and improved immune function,
reducing the risk of infection and supporting the healing process. In essence, regular physical exercise acts as
a modulator of the immune system (da Silveira et al., 2021). It's essential to note from another study that the
positive effects of physical activity in breast cancer patients persisted for a few months after exercise cessation
but gradually diminished (Goldschmidt et al., 2023). Therefore, it is recommended not to abandon exercises

during this period.

Furthermore, one study investigated how physical activity influences predictors of a successful T cell response

against immunogenic cancer cells (Emery et al., 2022).
The Effect of Exercise on Energy Balance and Hormones

During cancer treatment, the metabolic rate often decreases. Exercise plays a crucial role in regulating energy
balance by increasing energy expenditure, which is essential for weight control and maintaining a healthy body
composition. The myokines IL-15 and FGF-21, elevated in muscles after regular exercise, along with the
peptide hormone irisin secreted from adipose and muscle tissue, enhance energy expenditure by facilitating
the conversion of white adipose tissue into brown adipose tissue. Patients with breast cancer have been found
to exhibit very low levels of irisin, suggesting its potential use as a biomarker. Increasing irisin levels has

shown positive effects on tumor cells (Moon and Mantzoros, 2014).

Exercise also regulates the release of stress hormones such as cortisol and adrenaline, providing relief from
the stress associated with cancer treatment. Physical activity has significant effects on sex hormones,
suppressing tumor cells in patients with breast cancer (Swain et al., 2022). Additionally, exercise increases the
release of natural pain-relieving hormones called endorphins in the brain, helping to alleviate pain and

discomfort during cancer treatment (Abdulrasool et al., 2020).

The peptide hormone leptin, produced by fat cells, exhibits endocrine, autocrine, and paracrine effects,

preventing apoptosis and promoting tumor formation, growth, and even metastasis (Nuri et al., 2016). Regular
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exercises have been shown to decrease leptin levels and increase ghrelin levels in patients with colorectal

cancer (Faris et al., 2022).

Furthermore, it has been demonstrated that moderate-intensity aerobic training leads to an improvement in
IGF-1 levels and functional capacity in the elderly. Exercise increases the release of growth hormone,

contributing to cell growth, recovery, and regeneration processes (Sundari and Arsani, 2022).

As a Result, Exercise in Cancer Treatment

Aerobic or resistance exercise during cancer treatment has demonstrated various benefits, including the
reduction of side effects such as fatigue and mood disorders. It is particularly beneficial in maintaining strength,
especially for men undergoing treatment for prostate cancer. The incorporation of exercise into cancer
treatment has been shown to enhance fitness and functional status in patients. The protective mechanisms of
exercise against various types of cancer involve factors such as decreased body fat mass, immune system

stimulation against tumors, increased antioxidant levels, and genetic factors (Zhu et al., 2022).

Physical activity induces several positive changes, including lower blood glucose and insulin levels, increased
corticosteroid hormones, elevated testosterone levels for enhanced body resistance, and heightened cytokine
levels that play a role in inflammation and immune responses. Exercise also amplifies the number of insulin
receptors in cancer-fighting T cells, stimulates interferon production, triggers glycogen synthase to store energy
fuel, enhances leukocyte function, and improves the effectiveness of vitamin C in cancer treatment. Moreover,
it acts against the activation of oncogenes associated with cancer initiation and increases blood levels of

lactoferrin, which inhibits bacterial growth (Cutone et al., 2020).

Despite these positive effects, it is crucial to acknowledge that uncontrolled exercises may have negative
consequences for cancer patients. Studies have indicated a potential increase in thyroid cancer risk with
uncontrolled and prolonged physical activities (Robsahm et al., 2010), and while some minor negativities have
been noted in another study (Thomsen et al., 2023), it is essential to consider these aspects. Recognizing these
potential negative effects, specialized physiotherapists and oncologists should raise awareness about the
inclusion of exercise in the treatment plan. Further research is needed to clarify the effects of physical activities
on cancer treatment, and personalized exercise protocols should be established. It is imperative to convey the

message that exercise is a vital component of cancer treatment, akin to a powerful medicine.
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