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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 Tedav+s+nde Bazı B+yok+myasal Parametreler Üzer+ne F+z+ksel Akt+v+ten+n Rolü 
Özet 

Kanser c,dd, b,r halk sağlığı sorunu oluşturmaktadır. Son araştırmalar, kanser hastalarının hem tedav, sırasında hem de sonrasında 
yaşam kal,tes,n, artırmada egzers,z,n öneml, rolünün ve tedav, sonuçları üzer,ndek, potans,yel olumlu etk,s,n,n altını ç,z,yor. Bu 
makale, güncel ver,lerden yararlanarak, kanser bağlamında f,z,ksel akt,v,ten,n önem,n, değerlend,rmekted,r.  

Kanser tedav,s, farklı yöntem ve stratej,ler, ,çeren uzun vadel, b,r süreçt,r. B,r tedav, planı hazırlamak hastanın yaşı, genel sağlık 
durumu, spes,f,k kanser türü ve evrelemes, g,b, faktörlere bağlıdır. Kanser tedav,s,n,n ana yöntemler, arasında kemoterap,, 
radyoterap,, ,mmünoterap,, cerrah, prosedürler, hedefe yönel,k tedav,ler, hormon tedav,s, ve kök hücre nakl, yer alır. Bu 
yöntemlerden b,r veya b,rkaçı ,le tedav, ed,len hastalarda ortaya çıkan yan etk,ler, azaltmanın yollarından b,r, aerob,k ve d,renç 
egzers,zler, yapmaktır.  

Araştırmalar kanser tedav,s,nde f,z,ksel akt,v,ten,n artan önem,n, vurgulamaktadır. Bu dönem artan duygusal stres ,le 
karakter,zed,r. Düzenl, egzers,z,n kanıtlanmış faydaları vardır. Egzers,z, endorf,n salınımını uyarır, depresyonu, kaygıyı azaltır ve 
daha ,y, uyku kal,tes,n, artırır. Ayrıca yorgunluk, kas kaybı, k,lo alımı ve kem,k yoğunluğunun azalması g,b, yan etk,ler,n 
haf,flet,lmes,ne de h,zmet eder. Ayrıca düzenl, egzers,z bağışıklık s,stem,n,n güçlend,r,lmes,ne, enfeks,yonlara karşı d,renc,n 
artmasına katkıda bulunur. Özell,kle, b,r araştırma meme kanser, olan kadınların egzers,z, yaşamlarına dah,l ett,kler,nde kanser,n 
tekrarlama r,sk,n,n azaldığını vurgulamaktadır.  

Kanser tedav,s,nde egzers,z, enz,m akt,v,teler, üzer,nde öneml, b,r etk,ye sah,pt,r ve potans,yel olarak metabol,k süreçlerde 
değ,ş,kl,klere yol açmaktadır. Enz,m akt,v,teler, metabol,zma üzer,ndek, etk,ler,ne bağlı olarak artab,l,r veya azalab,l,r. Özell,kle 
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egzers,z,n ant,oks,dan enz,mler,n akt,v,tes,n, arttırırken aynı zamanda oks,dat,f stres, azalttığı göster,lm,şt,r. Oks,dat,f stres,n 
kanser hücreler,n,n büyümes,n, ve yayılmasını kolaylaştırdığı b,l,nd,ğ,nden, kanser tedav,s, düşünüldüğünde bu etk, özel b,r 
öneme sah,pt,r.  

Sonuçta, kanser tedav,s, sırasında ve sonrasında egzers,z yapmanın önem,n,n g,derek daha fazla anlaşıldığı söyleneb,l,r. Ancak 
her hastanın kanser, kend,ne özel olduğu ,ç,n yapılacak f,z,ksel akt,v,teler,n b,reysel olarak planlanması ve uzmanlar tarafından 
tak,p ed,lmes, gerekmekted,r.   

Anahtar kel6meler: Aerob,k egzers,z, kanser tedav,s,, f,z,ksel akt,v,te 
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Introduct)on  

For many )nd)v)duals who learn they have cancer, th)s d)sease can pose a l)fe-threaten)ng challenge. The 

treatment process )s prolonged and exhaust)ng, requ)r)ng pat)ents to contend not only w)th the cancer )tself but 

also w)th the s)de effects ar)s)ng dur)ng the treatment (Hauth et al. 2021). In th)s mean)ng, prov)d)ng soc)al 

support to cancer pat)ents )s cruc)al (Roscoe et al. 2022). The Amer)can Soc)ety of Cl)n)cal Oncology (ASCO) 

has released a research )nd)cat)ng that personal)zed aerob)c exerc)ses conducted dur)ng cancer treatment y)eld 

pos)t)ve effects (L)g)bel et al. 2022). In research )nvolv)ng pat)ents w)th prostate, breast, lung, and colorectal 

cancer, )t has been suggested that there )s a reduct)on )n t)redness, weakness, and s)gn)f)cant )mprovements )n 

other s)de effects dur)ng treatment (L)g)bel et al. 2022). Other researchers have demonstrated exerc)se 

enhances surv)val by regulat)ng c)rculat)ng hormones (de Roon et al. 2018; Chang et al. 2020). Ind)v)duals 

d)agnosed w)th cancer grapple w)th emot)onal )ssues such as depress)on, anx)ety, and stress. Engag)ng )n 

phys)cal act)v)t)es dur)ng and after treatment boosts the release of neurotransm)tters, contr)but)ng to an 

enhancement )n the chem)cal balance of the bra)n. One study part)cularly h)ghl)ghted the potent )mpact of 

phys)cal act)v)ty on dopam)ne (Marques et al. 2021). Cons)stently engag)ng )n aerob)c exerc)ses not only 

enhances the wellbe)ng of cancer pat)ents but also )mproves the)r overall qual)ty of l)fe. Furthermore, )t has 

been proposed that )ncorporat)ng exerc)se dur)ng neoadjuvant and adjuvant therapy enhances the effect)veness 

of cancer treatments (M)s)ag et al. 2022; Yang et al. 2021). Several stud)es )nd)cate that cons)stent aerob)c 

exerc)ses may m)t)gate the growth and d)ssem)nat)on of cancer cells. Exerc)se plays a role )n fort)fy)ng the 

)mmune system and enhanc)ng the act)v)ty of leukocytes that combat cancer cells. Therefore, engag)ng )n 

aerob)c exerc)se dur)ng cancer treatment not only ampl)f)es the response to therapy but also elevates the overall 

surv)val rate. Another study suggested that v)gorous tra)n)ng prevents the prol)ferat)on and metastas)s of cancer 

cells (Wang and Zhou 2021; Pollán et al 2020; Hayes et al. 2018; Dethlefsen et al. 2017). Wh)le research has 

been made to eluc)date the s)gn)f)cance and benef)ts of exerc)se )n the battle aga)nst cancer, the complete 

b)ochem)cal foundat)ons rema)n yet to be fully revealed. Nonetheless, the )mportance of controlled exerc)se 

dur)ng cancer treatment has been underscored (Zhu et al., 2022).  Add)t)onally, aerob)c exerc)se has been 

)dent)f)ed as a prevent)ve measure aga)nst metastas)s. Zerhoun) and P)skounova (2022) have h)ghl)ghted the 

s)gn)f)cance of metabol)c plast)c)ty )n metastas)s and eluc)dated the connect)on between metabol)c 

reprogramm)ng and the Mammal)an Target of Rapamyc)n (mTOR) s)gnal)ng pathway, a ser)ne/threon)ne 

k)nase belong)ng to the Phosphat)dyl)nos)tol 3-k)nase (PI3K) "related prote)n k)nase fam)ly".  

In stud)es conducted unt)l 2023, )t has been observed that )n pat)ents undergo)ng neoadjuvant or adjuvant 

therapy, res)stance exerc)se or aerob)c exerc)se results )n a moderate )mprovement )n max)mum oxygen 

consumpt)on (VO2max) (W)estad et al., 2020; Yousaf and Marwat, 2022). The conjecture )s that phys)cal 

act)v)ty may )nfluence tumor b)ology through alterat)ons )n c)rculat)ng prote)ns RNA molecules, and 

metabol)tes (Metcalfe et al., 2021)  
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Th)s art)cle a)ms to prov)de )nformat)on on how pat)ents can enhance both the)r phys)cal and mental well-

be)ng dur)ng the cancer treatment process by engag)ng )n a regular exerc)se program. It emphas)zes that 

through such act)v)t)es, )nd)v)duals may allev)ate s)de effects l)ke fat)gue, depress)on, and sleep problems, 

ult)mately )mprov)ng the)r qual)ty of l)fe wh)le combat)ng cancer. The art)cle underscores the pos)t)ve 

contr)but)on of phys)cal act)v)t)es undertaken dur)ng the treatment process.  

What +s Aerob+c Exerc+se?  

Aerob)c exerc)ses are a comb)nat)on of low-)ntens)ty and regular rhythm)c movements, usually accompan)ed 

by a mus)cal accompan)ment. These phys)cal act)v)t)es refer to exerc)se programs des)gned to )ncrease 

endurance and promote fat burn)ng. Aerob)c exerc)ses )nclude act)v)t)es such as walk)ng, jogg)ng, cycl)ng, 

sw)mm)ng, danc)ng, aerob)cs classes, zumba. Such act)v)t)es; )ncreases heart rate, accelerates blood c)rculat)on, 

lowers blood pressure, )ncreases resp)ratory rate and depth. It encourages muscle work and energy expend)ture 

)n the body. It keeps cholesterol levels under control.  

It reduces stress and )mproves overall phys)cal and mental health (Permad) 2019).  

What +s Res+stance Exerc+se?  

Res)stance exerc)se )s a type of exerc)se performed by apply)ng res)stance to the muscles we use. These 

exerc)ses are usually performed us)ng tools or equ)pment that prov)de res)stance, such as we)ghts, elast)c bands, 

sw)ng arms, or body we)ght. We can count all of the tra)n)ngs us)ng we)ghts )n th)s class. Res)stance exerc)ses 

are used to )ncrease muscle mass, )mprove strength and endurance, )ncrease bone dens)ty, )mprove body 

compos)t)on and ra)se overall f)tness levels. It )s also w)dely preferred )n the rehab)l)tat)on process (Zhao et al. 

2022).  

Benef+ts of Regular Aerob+c and/or Res+stance Exerc+se Dur+ng Cancer Treatment  

The lack or decrease of phys)cal act)v)ty causes the energy balance to be d)srupted and excess)ve fat 

accumulat)on )n the t)ssues, espec)ally obes)ty. Th)s )s one of the causes of many chron)c d)seases. It )s 

noteworthy that many pat)ents w)th breast cancer do not exerc)se at all (Hune)d) et al. 2018). Cancer treatment 

can somet)mes affect heart health. In part)cular, some chemotherapy drugs can damage the heart muscle. 

Exerc)se can )mprove heart funct)on and strengthen the c)rculatory system by support)ng card)ovascular health. 

It has been shown that muscles act as an endocr)ne structure and regulate metabol)sm dur)ng regular exerc)ses 

(Sever)nsen and Petersen. 2020). The pr)mary mechan)sms through wh)ch exerc)se proves advantageous )n the 

prevent)on and treatment of cancer )nclude )nduc)ng apoptos)s, )nh)b)t)ng the prol)ferat)on of cancer cells, and 

regulat)ng cancer metabol)sm and )mmun)ty. F)gure 1 )llustrates some of these key mechan)sms (Wang and 

Zhou 2021). Engag)ng )n a regular exerc)se program dur)ng cancer treatment )s an effect)ve method for 

)mprov)ng sleep, part)cularly allev)at)ng feel)ngs of fat)gue, enhanc)ng overall qual)ty of l)fe, reduc)ng stress, 

rega)n)ng muscle strength, and m)t)gat)ng var)ous potent)al s)de effects. Research )nd)cates that aerob)c or 
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res)stance exerc)ses dur)ng cancer treatment lead to modest yet stat)st)cally s)gn)f)cant )mprovements (H)lf)ker 

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

However, engag)ng )n excess)vely )ntense s)ngle-sess)on exerc)ses may )ncrease the level of generated free 

rad)cals, surpass)ng the capac)ty of the ant)ox)dant defense system and lead)ng to ox)dat)ve stress. Excess)ve 

rad)cal product)on can )nduce changes )n the DNA structure, potent)ally caus)ng alterat)ons )n the genet)c 

makeup and tr)gger)ng the format)on of cancer. Therefore, to reduce the r)sk of cancer, )t )s recommended to 

part)c)pate )n short-durat)on, moderate-)ntens)ty phys)cal act)v)t)es. In th)s context, a personal)zed exerc)se 

plan ta)lored to the )nd)v)dual should be developed. Regular exerc)se )s noted to preserve telomere structure, 

prevent telomere shorten)ng, and reduce the r)sk of cancer (Haupt et al.  

2022).  

  

F"gure 1. Ma"n mechan"sms by wh"ch exerc"se benef"ts "n prevent"ng and treat"ng cancer (Wang and Zhou 2021).  

Improv)ng mental health: Follow)ng aerob)c exerc)ses, pos)t)ve developments )n both cort)cal and 

subcort)cal areas of the bra)n have been reported (Chen et al. 2020). Ind)v)duals who engage )n regular aerob)c 

exerc)se exper)ence an )ncrease )n the synthes)s of seroton)n, a neurotransm)tter known as the happ)ness 

hormone. Seroton)n not only regulates the sleep pattern )n the bra)n, promot)ng a health)er sleep, but also 

contr)butes to the regulat)on of the d)gest)ve system due to )ts abundance )n gastro)ntest)nal system cells 

(Abdulrasool et al. 2020). In the)r rev)ew study, Yang et al. (2021) suggested that phys)cal act)v)ty can enhance 

sleep qual)ty )n breast cancer pat)ents. It has been demonstrated that relaxat)on exerc)ses )mprove sleep qual)ty 

)n breast cancer pat)ents undergo)ng chemotherapy (Naz)k et al., 2014). Add)t)onally, Baran (2021) proposed 
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that exerc)se could potent)ally correct the loss of sensory percept)on )n the arm exper)enced by breast cancer 

pat)ents undergo)ng treatment.   

Manag)ng s)de effects: Exerc)se enhances energy levels, m)t)gates fat)gue, )mproves overall qual)ty of l)fe 

by boost)ng muscle strength and endurance, and a)ds )n manag)ng s)de effects. In breast cancer pat)ents 

undergo)ng chemotherapy or rad)otherapy, as well as )n colorectal and lung cancer pat)ents undergo)ng 

chemotherapy, those w)th prostate cancer undergo)ng rad)at)on therapy, and )nd)v)duals w)th hematolog)cal 

cancers, engag)ng )n exerc)se dur)ng treatment has been reported to contr)bute to a moderate reduct)on )n 

fat)gue (Shao et al. 2022; Yang et al. 2022). In body muscle strength; )t has been suggested that )t causes 

)mprovements )n breast cancer pat)ents, causes s)gn)f)cant )mprovements )n men w)th prostate cancer, and has 

a lesser effect )n some other types of cancer. In an evaluat)on of stud)es exam)n)ng the effect of exerc)se on 

strength )n men w)th prostate cancer, )t was suggested that there )s a s)gn)f)cant relat)onsh)p between res)stance 

exerc)se and changes )n upper body strength (P)raux et al. 2020). Lymphedema )s one of the s)de effects that 

occur after drugs or surg)cal )ntervent)ons )n many pathophys)olog)cal cancer pat)ents. Lymphedema causes 

ser)ous problems, espec)ally )n the arms.  

Phys)cal act)v)ty has been shown to be very )mportant )n the treatment of lymphedema (Basha et al.  

2022).  

Reduc)ng the r)sk of recurrence: Regular phys)cal act)v)ty has been assoc)ated w)th a reduced r)sk of 

cancer recurrence and )ncreased surv)val rates for several types of cancer, )nclud)ng breast, colorectal, prostate, 

and ovar)an cancers (Corm)e et al. 2017). Exerc)se helps )nh)b)t tumor growth, reduce )nflammat)on, and 

)mprove hormonal balance. All of these contr)bute to reduc)ng the r)sk of cancer recurrence. In one study, )t 

was shown to completely prevent cancer recurrence )n pat)ents rather than delay )t (Mor)sh)ta et al. 2020; 

Brown et al. 2023).   

Operat)on: Analyses were undertaken to assess the )mpact of preoperat)ve exerc)se on postoperat)ve 

compl)cat)ons and other outcomes )n pat)ents undergo)ng surgery for gastro)ntest)nal cancers (Lee and Oh, 

2021) and gen)tour)nary cancers (Bessa et al., 2021; Wang and Zhou, 2021). It has been reported that engag)ng 

)n preoperat)ve exerc)se, part)cularly )n pat)ents w)th non-small cell lung cancer, leads to a reduct)on )n 

postoperat)ve hosp)tal stay (Avanc)n) et al., 2020; Onerup, 2021). If breast cancer pat)ents engage )n exerc)se 

follow)ng the)r surger)es, )t has been demonstrated that )nsul)n-l)ke growth factor-1 (IGF-1), )nterleuk)n-6 (IL-

6), C-react)ve prote)n (CRP), )nterleuk)n-10 (IL-10), and tumor necros)s factor-α (TNF-α) levels can be 

s)gn)f)cantly affected, as ev)denced by Zhou et al. (2022). Th)s effect plays a substant)al role )n prevent)ng 

cancer recurrence and promot)ng heal)ng, part)cularly through the reduct)on of TNF-α levels. It has been 

proposed that engag)ng )n phys)cal act)v)ty may contr)bute to the prevent)on of approx)mately 15% of colon 

cancers (Oruç and Kaplan, 2019). The protect)ve effect of exerc)se aga)nst colon cancer )s attr)buted to 

)ncreased prostagland)n synthes)s, result)ng )n the cessat)on of colon cell prol)ferat)on, reduced b)le ac)d 
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concentrat)on, and decreased c)rculat)ng )nsul)n and glucose levels dur)ng act)v)ty. In a study conducted by 

K)m et al. (2020), )t was found that IGF-1, soluble tumor necros)s factor receptor-2 (sTNFR-2), and )nterleuk)n-

8 (IL-8) levels are assoc)ated w)th an elevated r)sk of colorectal cancer, espec)ally among )nd)v)duals who 

regularly engage )n phys)cal act)v)ty and adhere to ant)-)nflammatory d)etary patterns. The study )nd)cated that 

IGF-1 tended to exh)b)t a s)gn)f)cant )nverse relat)onsh)p w)th sTNFR-2 and IL-8. Consequently, the 

researchers suggested that phys)cal act)v)ty exerts cancer-prevent)ve effects throughout the emergence and 

progress)on of colorectal cancer  

Exerc+se +n Ind+v+duals L+v+ng W+th Advanced Cancer  

Stud)es on the s)gn)f)cance of exerc)se )n advanced cancer pat)ents are relat)vely scarce )n the l)terature. 

Nonetheless, )t )s proposed that exerc)se can be benef)c)al at any stage (Torregrosa et al., 2022). The 

performance of exerc)se by pat)ents w)th bone metastases has been suggested to m)t)gate severe s)de effects 

assoc)ated w)th the d)sease. Add)t)onally, engag)ng )n exerc)se by pat)ents w)th advanced lung cancer has been 

demonstrated to allev)ate certa)n d)sease-spec)f)c s)de effects, lead)ng to a noteworthy )mprovement )n the 

pat)ent's cond)t)on (Capozz) et al., 2021). Electromyost)mulat)on (EMS) has shown cons)derable benef)ts for 

)nd)v)duals w)th advanced cancer (Sch)nk et al., 2018).  

The Effect of Exerc+se on Some B+ochem+cal Parameters  

Exerc)se )nduces the synthes)s of cytok)nes )n skeletal muscles, wh)ch are cruc)al for )ntracellular and 

)ntercellular commun)cat)on and play a role )n )mmune system regulat)on. Cytok)nes contr)bute to both 

anabol)c and catabol)c processes )n skeletal muscle (Lee and Margol)n, 2011). Numerous myok)nes are present 

)n muscles, w)th new ones cont)nuously be)ng d)scovered. Part)cularly after res)stance exerc)ses, there )s an 

upsurge )n cytok)nes/myok)nes )n skeletal muscle (Sever)nsen and Petersen, 2020).  

The )mpact of exerc)se on cytok)nes can be )ntr)cate and var)es based on factors such as the type and )ntens)ty 

durat)on of exerc)se, and the )nd)v)dual's overall health. For )nstance, moderate aerob)c exerc)se can decrease 

pro-)nflammatory cytok)ne levels wh)le )ncreas)ng ant)-)nflammatory cytok)ne release (Docherty et al., 2022). 

Cytok)nes act as )mmunomodulatory agents, operat)ng through autocr)ne, paracr)ne, and endocr)ne s)gnal)ng, 

prevent)ng the growth of cancer cells and promot)ng apoptos)s, thus h)nder)ng cancer cell prol)ferat)on.  

Key myok)nes )n muscles )nclude IL-6, wh)ch regulates )mmune and )nflammatory responses; Interleuk)n-15 

(IL15), play)ng a potent)al role )n the growth and repa)r of skeletal muscle f)bers;  

F)broblast Growth Factor-21 (FGF21), wh)ch has a fat-reduc)ng effect; Bra)n-Der)ved Neurotroph)c Factor 

(BDNF), cruc)al for neuronal development and healthy funct)on)ng, and Ir)s)n. Stud)es by Lee and Jun (2019) 

)dent)f)ed some myok)nes (IL-6, IL-15, BDNF, SPARCO, FGF21, Decor)n, Myonect)n, Myostat)n, Ir)s)n) and 

the metabol)c pathways they affect.  
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In a study on pancreat)c cancer pat)ents, )nterleuk)n-10 (IL10), C-X-C mot)f l)gand-1 (CXCL-1), and CC mot)f 

chemok)ne l)gand-4 (CCL4) were )dent)f)ed as myok)nes released from act)ve skeletal muscle (Schwappacher 

et al., 2021).  

Exerc)se helps combat )nsul)n res)stance )nduced by certa)n cancer treatment drugs, affect)ng prostate cancer 

progress)on by reduc)ng IGF-1, )ncreas)ng ad)ponect)n levels, and regulat)ng c)rculat)ng )nsul)n. IL-6 has been 

shown to promote cell prol)ferat)on and )nh)b)t apoptos)s )n v)tro )n prostate cancer cells (Deb et al., 2019). 

Personal)zed exerc)se programs have been suggested to correct )nsul)n res)stance dur)ng breast cancer 

treatment (Iwase, 2021).  

Stud)es on the effects of aerob)c exerc)se )n breast cancer m)ce revealed a decrease )n chemok)nes CCL2 and 

CCL5 and the)r relat)ve receptors, )nd)cat)ng a pos)t)ve )mpact on breast cancer (Esma)l)yan et al., 2022). 

Res)stance exerc)ses moderately reduced body fat percentage )n prostate cancer pat)ents, lead)ng to decreased 

low-dens)ty l)poprote)n (LDL) )n fatty ac)ds (Te)xe)ra et al., 2020).  

Regular phys)cal act)v)ty plays a role )n cancer prevent)on by suppress)ng pathways such as mTOR,  

H)ppo s)gnal)ng pathway (YAP-TAZ), and Akt, wh)ch are p)votal )n prol)ferat)on (Wang and Zhou, 2021; Chen 

et al., 2022).  

Ad)pos)ty and ad)pok)nes, released due to phys)cal act)v)ty, act as hormone and cytok)ne-l)ke med)ators, 

potent)ally serv)ng as a weapon aga)nst cancer and metastas)s. Phys)cal act)v)ty st)mulates metabol)sm, 

reduc)ng ad)pose t)ssue volume, thereby modulat)ng ad)pok)ne secret)on, )mmune funct)ons, and )nflammatory 

state, ult)mately reduc)ng the r)sk of carc)nogenes)s, block)ng metastas)s, and )ncreas)ng surv)val (Perego et 

al., 2021).  

M)tochondr)al number and act)v)ty are regulated by Perox)some Prol)ferator-Act)vat)ng Receptor  

Gamma Coact)vator 1-alpha (PGC-1α). Aerob)c exerc)ses )nduce PGC-1α express)on, )ncreas)ng 

m)tochondr)al act)v)ty and energy molecule product)on. Ir)s)n enhances PGC-1α act)vat)on, allow)ng fatty 

ac)ds to part)c)pate )n energy metabol)sm, thereby support)ng metabol)sm. A sedentary l)festyle may decrease 

PGC1-α levels )n muscles (Bozkurt, 2021).  

Caspase proteases, essent)al for apoptos)s )n)t)at)on and ma)ntenance, are categor)zed as )n)t)ator caspases 

(caspase-2, -8, -9, and -10) and execut)oner caspases (caspase-3, -6, and -7) (Bo)ce and Bouch)er-Hayes, 2020). 

Aerob)c exerc)se has been demonstrated to have a protect)ve effect on apoptos)s, reduc)ng caspase-9, caspase-

3, and Bax to Bcl-2 levels )n heart t)ssue (Pahlavan) and Ve)s), 2018).  

Role of Phys+cal Act+v+ty on Ant+-Inflammat+on and Immune System  

Inflammat)on exh)b)ts protect)ve propert)es aga)nst breast cancer by )ncreas)ng cell d)v)s)on, espec)ally )n 

breast t)ssue, through the st)mulat)on of Insul)n-l)ke Growth Factor-1 (IGF-1). Th)s process promotes cell 

prol)ferat)on, reduces the death of cancerous cells, and acts as a m)togen. Regular exerc)se plays a role )n 
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reduc)ng the r)sk of var)ous cancers, part)cularly breast cancer, by )ncreas)ng the level of Insul)nl)ke Growth 

Factor B)nd)ng Prote)n 3 (IGFBP-3) and decreas)ng the level of IGF-1 )n the blood. Consequently, 

)nflammat)on )s reduced.  

Stud)es suggest that regular exerc)se dur)ng cancer treatment leads to a decrease )n Cort)cotrop)nReleas)ng 

Factor (CRF), a s)gn)f)cant reduct)on )n Tumor Necros)s Factor-α (TNF-α), C-react)ve prote)n  

(CRP), )nterleuk)n-8 (IL-8), and IL-6, along w)th an )ncrease )n Natural K)ller (NK) cell levels (AlMhanna et 

al., 2022). NK cells, part of the )nnate )mmune system, play a cruc)al role )n prevent)ng cancer metastas)s by 

detect)ng and destroy)ng potent)ally cancerous cells. Th)s helps )n controll)ng cancer cells and supports the 

)mmune system )n the f)ght aga)nst cancer (Zheng et al., 2022).  

The )mmune system )s v)tal )n the battle aga)nst cancer, espec)ally cons)der)ng )ts weaken)ng dur)ng cancer 

treatment. Exerc)se contr)butes to )ncreased act)vat)on of )mmune cells and )mproved )mmune funct)on, 

reduc)ng the r)sk of )nfect)on and support)ng the heal)ng process. In essence, regular phys)cal exerc)se acts as 

a modulator of the )mmune system (da S)lve)ra et al., 2021). It's essent)al to note from another study that the 

pos)t)ve effects of phys)cal act)v)ty )n breast cancer pat)ents pers)sted for a few months after exerc)se cessat)on 

but gradually d)m)n)shed (Goldschm)dt et al., 2023). Therefore, )t )s recommended not to abandon exerc)ses 

dur)ng th)s per)od.  

Furthermore, one study )nvest)gated how phys)cal act)v)ty )nfluences pred)ctors of a successful T cell response 

aga)nst )mmunogen)c cancer cells (Emery et al., 2022).  

The Effect of Exerc+se on Energy Balance and Hormones  

Dur)ng cancer treatment, the metabol)c rate often decreases. Exerc)se plays a cruc)al role )n regulat)ng energy 

balance by )ncreas)ng energy expend)ture, wh)ch )s essent)al for we)ght control and ma)nta)n)ng a healthy body 

compos)t)on. The myok)nes IL-15 and FGF-21, elevated )n muscles after regular exerc)se, along w)th the 

pept)de hormone )r)s)n secreted from ad)pose and muscle t)ssue, enhance energy expend)ture by fac)l)tat)ng 

the convers)on of wh)te ad)pose t)ssue )nto brown ad)pose t)ssue. Pat)ents w)th breast cancer have been found 

to exh)b)t very low levels of )r)s)n, suggest)ng )ts potent)al use as a b)omarker. Increas)ng )r)s)n levels has 

shown pos)t)ve effects on tumor cells (Moon and Mantzoros, 2014).  

Exerc)se also regulates the release of stress hormones such as cort)sol and adrenal)ne, prov)d)ng rel)ef from 

the stress assoc)ated w)th cancer treatment. Phys)cal act)v)ty has s)gn)f)cant effects on sex hormones, 

suppress)ng tumor cells )n pat)ents w)th breast cancer (Swa)n et al., 2022). Add)t)onally, exerc)se )ncreases the 

release of natural pa)n-rel)ev)ng hormones called endorph)ns )n the bra)n, help)ng to allev)ate pa)n and 

d)scomfort dur)ng cancer treatment (Abdulrasool et al., 2020).  

The pept)de hormone lept)n, produced by fat cells, exh)b)ts endocr)ne, autocr)ne, and paracr)ne effects, 

prevent)ng apoptos)s and promot)ng tumor format)on, growth, and even metastas)s (Nur) et al., 2016). Regular 
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exerc)ses have been shown to decrease lept)n levels and )ncrease ghrel)n levels )n pat)ents w)th colorectal 

cancer (Far)s et al., 2022).  

Furthermore, )t has been demonstrated that moderate-)ntens)ty aerob)c tra)n)ng leads to an )mprovement )n 

IGF-1 levels and funct)onal capac)ty )n the elderly. Exerc)se )ncreases the release of growth hormone, 

contr)but)ng to cell growth, recovery, and regenerat)on processes (Sundar) and Arsan), 2022).  

As a Result, Exerc)se )n Cancer Treatment  

Aerob)c or res)stance exerc)se dur)ng cancer treatment has demonstrated var)ous benef)ts, )nclud)ng the 

reduct)on of s)de effects such as fat)gue and mood d)sorders. It )s part)cularly benef)c)al )n ma)nta)n)ng strength, 

espec)ally for men undergo)ng treatment for prostate cancer. The )ncorporat)on of exerc)se )nto cancer 

treatment has been shown to enhance f)tness and funct)onal status )n pat)ents. The protect)ve mechan)sms of 

exerc)se aga)nst var)ous types of cancer )nvolve factors such as decreased body fat mass, )mmune system 

st)mulat)on aga)nst tumors, )ncreased ant)ox)dant levels, and genet)c factors (Zhu et al., 2022).  

Phys)cal act)v)ty )nduces several pos)t)ve changes, )nclud)ng lower blood glucose and )nsul)n levels, )ncreased 

cort)costero)d hormones, elevated testosterone levels for enhanced body res)stance, and he)ghtened cytok)ne 

levels that play a role )n )nflammat)on and )mmune responses. Exerc)se also ampl)f)es the number of )nsul)n 

receptors )n cancer-f)ght)ng T cells, st)mulates )nterferon product)on, tr)ggers glycogen synthase to store energy 

fuel, enhances leukocyte funct)on, and )mproves the effect)veness of v)tam)n C )n cancer treatment. Moreover, 

)t acts aga)nst the act)vat)on of oncogenes assoc)ated w)th cancer )n)t)at)on and )ncreases blood levels of 

lactoferr)n, wh)ch )nh)b)ts bacter)al growth (Cutone et al., 2020).  

Desp)te these pos)t)ve effects, )t )s cruc)al to acknowledge that uncontrolled exerc)ses may have negat)ve 

consequences for cancer pat)ents. Stud)es have )nd)cated a potent)al )ncrease )n thyro)d cancer r)sk w)th 

uncontrolled and prolonged phys)cal act)v)t)es (Robsahm et al., 2010), and wh)le some m)nor negat)v)t)es have 

been noted )n another study (Thomsen et al., 2023), )t )s essent)al to cons)der these aspects. Recogn)z)ng these 

potent)al negat)ve effects, spec)al)zed phys)otherap)sts and oncolog)sts should ra)se awareness about the 

)nclus)on of exerc)se )n the treatment plan. Further research )s needed to clar)fy the effects of phys)cal act)v)t)es 

on cancer treatment, and personal)zed exerc)se protocols should be establ)shed. It )s )mperat)ve to convey the 

message that exerc)se )s a v)tal component of cancer treatment, ak)n to a powerful med)c)ne.  
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