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Cachexia syndrome and the risk of cardiovascular diseases are highly prevalent
in cancer patients.The purpose of the present study was to investigate the effect
of endurance training as a therapeutic method on muscle cachexia and
cardiovascular consequences caused by breast cancer. After 2 weeks of breast
cancer induction, 20 BALB/c mice (age: 6-8 weeks and weight: 17- 18 g) mice
performed the maximum aerobic capacity test and were randomly allocated into
tumor-control and tumor-exercise groups. The tumor-exercise group performed
the endurance Training protocol for 6 weeks, 5 days a week with gradual increase
in intensity from 12 to 20 (m.min-1) and duration from 25 to 55 minutes And 24
hours after the last training session, the maximum aerobic capacity test was
performed. 48 hours after the last training session, the mice were sacrificed. Heart
weight, weight of gastrocnemius and soleus muscle, heart mass index, ratio of
weight of soleus muscle to body weight and ratio of weight of gastrocnemius
muscle to body weight were measured in tumor-control and tumor-exercise
groups. Data were analyzed by independent t-test at the significance level of
P=0.05. The results of the present study showed a significant increase in heart
weight (P=0.005), spleen weight (P=0.029), weight of the gastrocnemius muscle
(P=0.009) and soleus muscle (P=0.022) in the tumor-exercise group compared to
the tumor-control group. Also, significant increase in the heart mass index
(P=0.016) and the ratio of the weight of the gastrocnemius muscle to the body
weight (P=0.005) and the ratio of the soleus muscle to the body weight (P=0.021)
were observed in the tumor-exercise group compared to the tumor-control group.
In conclusion,Endurance training seems to be a potential treatment method and
strategy to improve the health of the skeletal muscle and cardiovascular system
and reduce the process of muscle cachexia caused by breast cancer.

CC BY-NC license (https://creativecommons.org/licenses/by-nc/4.0/)

[ Published by Kharazmi University, Tehran, Iran. Copyright(c) The author(s) This is an open access article under e: }
BY NC

77


https://creativecommons.org/licenses/by-nc/4.0/
0000-0002-8316-3547
0000-0002-7501-8788
http://dx.doi.org/10.61186/jsmt.21.26.77
https://dor.isc.ac/dor/20.1001.1.22520708.1402.21.26.6.2
https://jsmt.khu.ac.ir/article-1-606-fa.html

S (e jam 859 (6391 9 (59 b 53 LR

[ Downloaded from jsmt.khu.ac.ir on 2026-06-22 ]

[ DOR: 20.1001.1.22520708.1402.21.26.6.2 ]

[ DOI: 10.61186/jsmt.21.26.77 ]

S90S 9 ()39 b 4O g

TOAA-TAYO : Kigasi hld  FYOV—+V-A :al> LLS

Homepage: https:/jsmt.khu.ac.ir

s ons

Ol ol w 4 Wi S g0 30 (g8

T kg)}‘YD &:.a‘.lw|

*oncoled ol

A B1g g NS 1 (o ;0SS gy K3 (3l gis ) (bt (3 y0d il (w3 2

Q‘J,._».\ ‘QKJAJA ;QKJAJA omlé ‘Lf’LWJ‘ €jl.€f om\b ‘L;:'j)j rj.k.c aj‘}f )libt.w‘ \
Q‘J,._».\ ‘QKJAJA ;QKJAJA omlé ‘Lf’LWJ‘ €jl.€f om\b ‘L;:'j)j rj.k.c aj‘}f )libt.w‘ Y

e.shahabpour@hormozgan.ac.ir ,, Cled el i s oo

oWS>

4

el b sls Sl Olles 5o GV gl 35,8 8 Slagslon b agrlpe ot 5 S ok
s (oSS DlesaSaS gy K Ol o il o pad il s Bia L5l ey
L glaie Sla b 20) (ancdl hgn o VoL el Ol Ol s 51 (B0 By 2 (B e
b i g5l Ol s catin ¥ 2238 5 Ol Ol e W 51 o (p SVASIY S o35 Sle
o oS KAS ed eI sa g 5 SRS 0s S 53 4 elal by 5 s S 1
2 e Y a4 e VY Old sy 5 Al L atis s 5, 0 catin N Ol a |y el o S ST
65@;J\,;cm;w‘.;u?wfuﬂwum”w@;oouu,;mo Oles Code 5 4ids
O35 Ok iy Lk U3 b ige el dnda 2l Gl e cole A T Jas 4 iy
deae 055 Gl 5 03 Latls (a5 s ahiae 035 Jbwb 055 (I8 035 B aall
RS 5 JES=asag 055 53 53 Oh Uis 4 s Al 055 Camd 5 O O35 4 S
osliz P<+/v0 wuuucla.dﬁyz.ﬁ;@m 03030 3l Laesls Lo 5 a5 g . (5 S5l
S5 aze (P=2/0Y4) Jlowb 035 (P=27000) I3 035 53 Slsbas il 38l PO G S LS
Bl 0L 1y J 28— 55055 03 S & sl (i 5085 03,5 53 (P=0/0YY) s dhas 5 (P=4/004)
(P=27240) 0 035 4 555 ahiae 055 S s P=0/011) L os g yasli jlobine il 8l iocan
odalin J 2850 55 05 S 4 S pei=) 3055 05,8 55 (P=0/0YV) 0 055 4 e e o
058l 5l aal 5 Slss SWS i) K Olss 4 Ll e el el e o B 4 Dy A
5t has WSEE Wy, el 5 Ga,e s b ISl oolas oK cedh 5 g

23S O3 a3y g0 Qbiey O

78

sllio leMb!

\i'v/o/\v C/ﬁl.i‘)é GJU

VECYIANNY 2 s e

3ewls slaojly
(eSS ¢ galaial o el
‘;’Lbj“ ‘L;BJ)P L{"u L§JL‘“:-3

ey

:th)
oY peeldere G poled el
Oy & ot i jos 3G g
S Ol SeS B, S
223 Fap B Sl s Shas
Ol Oy & N sla i ge
Sose s ius b s sk

VWoAACYIONY )60 Y


0000-0002-8316-3547
0000-0002-7501-8788
http://dx.doi.org/10.61186/jsmt.21.26.77
https://dor.isc.ac/dor/20.1001.1.22520708.1402.21.26.6.2
https://jsmt.khu.ac.ir/article-1-606-fa.html

[ Downloaded from jsmt.khu.ac.ir on 2026-06-22 ]

[ DOR: 20.1001.1.22520708.1402.21.26.6.2 ]

[ DOI: 10.61186/jsmt.21.26.77 ]

Aodio

das o LSS O 35050 JS 51 o3 VWV oS ol ol LS Yo Y Jle s 0l oAl 4 Ol Ol
Oty Ol s Ola ) 53 .ol 03 5SS Ohlay l & hal 3l & Ol Ol s Oleys 5 aeld 55 iy (V)
alis ladle ;s LBl ys e 55 4S5 e ealiiul Sless sy sm 5 Slya s Sless st (Hlm Sla B, )
el s S 5 a5 (B35 A Gl 1 Ol o 350 2| a5l
Ol Qb s & OLBee (V) 2L a2l ol o a1y (2l 55030 5 (AU (b e sllaal S0 a5 il
5 8) Bl 53 Bae o slaglo 5 56 asS e ot (5 me 53 il VA Wl s L acglis s
ol 1 Ol e a5 S 0 5l doys ¥o B Y e s oo 53 56 o 1 Sl e Olles 31 Ao pn A Ol o WS02IS
et Oy SMas e 5 O O3 ol e Sl L s el Jele s p.x;.w&i O o (SIS (0) 55 o0
3 5ee Il gl (05 5 Dk 53 Jalad pte 58 o0 et Olb e 0 e Ololewy 3 (0 2 3L 035 0
Db WSS Cdyin Lok ol lagatls Sl dloslmle sadple ol 5s Il 5 (S 52
Ay sn 357 ol a ASUl O ae Lo 0T 53 5 558 e e O 05 ks il 4 a8 (W) Lhdbastbd
035 Jolod ol pon 4 Gloya s 5 Slosd e Aibe plalleys (Bol5e Sl (AU (B0 (B lagslen oo 4. (A)
el S5 S s F B Sl Gl Gladl sl sdaline BB Ol Ol s b o e Sl 5Lae
sipll 53 8 Oleys sl Ji3e Jule G 8L 5 OT 51 U Js,e I8 slagla 5 Sae oSBT ull sla
Cdes 5 Sl o 3L (g3sdome Slays laay S a5 ol 5 0ICiKS ly Ol o oSS Dol 4 55 L .o
ol L3l Olajan S s Sl 2l Ypens cals sladleys as o ol5S 1 SSU L aslae s
SOl oEs Sl opl b Q) a8 s 1 1 i 5 85 Sl e sl S sl das gladle s 45 s
sdosls OLES (e (5l tal Ol jor SIS Oloys (5l oSl sdsel 3,5, SO 5555 Sl el oy oo L5 4
soios eIl S J-os (V) das e alS ) ol ar s Seseas Sl G3lsa 25 Dl e el
Oer 5 15855 .00) a5 e a8 K5 5o SUUI Ll ,d 5o o OOl s Gl Gl (S o 553
olizal (g ped axan YO Sl a5 s dhae 55 5 1) Ol Ol e 51 SU SDlae s s (YY)
sdalin dlae 55 ,a tﬁi"c}‘“ﬁ Solagme SalS (S 250 sy ge s DUl 5 sl QLIS aadly A S o)
Sl a3 1015 5 Ad (6 Ky ke SV5b s Dl el L Ol e b Jas e e 5 Slas Pl ol 5 A2
OY) 38 aslinad OF 3500 6l (505

5 a8 e g A1l s S Oae el s g 6l by S S a0 Sl Gl

"\"a"gj’:”“aLdej)b‘)Lgéjjgu“l}LS)L“':’PJ°>"’dﬁ‘f“)é)‘ﬁéuu;))ﬁ)bdf;w/‘b‘“:““"gj'i“"’“"j}

79


http://dx.doi.org/10.61186/jsmt.21.26.77
https://dor.isc.ac/dor/20.1001.1.22520708.1402.21.26.6.2
https://jsmt.khu.ac.ir/article-1-606-fa.html

[ Downloaded from jsmt.khu.ac.ir on 2026-06-22 ]

[ DOR: 20.1001.1.22520708.1402.21.26.6.2 ]

[ DOI: 10.61186/jsmt.21.26.77 ]

YET T 05 lous (o2 s 093 ¢ 559U 9 (o j 9 b 45 (yidg 3

3 pden iiS a sy O 53 oSS & Mae Olew 53 1y 5505 Dy e b5 &S Sldlas (Jl ol L.OT)
S bOSUWr.

eSS sl Gl e oW1 S Ol 4y el s Dl el & DUl fely 4 sl anllias s o
035 p elinad Sl s OIe 56 5 Olis O e 2o Je G s O 51 36 B ,e 5 C3lse 5 O
F sl b sl sl Gl a5 4 BU Gladaly Olye 4 SMae 035 5 sl ey Olye 4 00 S
U S ol e s Dl S 0l S8 s S 0l el el b s Sa
A el Ol O o

gy

b Gog03T

U ) ssle gl im0 sl el IS 5 bl e 8 g 4 o p5 0l Sl s
) B ame S0l 4 s LS ol sl a5 (S VANV S es oSole b glazis s
S 5 el 03,8 Caloy 1y AilsT Sl LIS 5 30 bl 5 tassy 55 G| 5)lse aldS iags,
G sbes aalllas o) 3 (IR-HUMS.REC.1402.265) 5 S 513 510 Sy pshe olils 35051 xS 40T
Gl ks b g o8y G 5 b Sl eslinal b do ;3 80 Cughy 5 gandas 4253 YY=YE w5 (o 55
Jyems @lis 5 OF Joli Sl glie ad culey olids,; = S0 el VY o)0s da ge 550058 oS
atesl s GloirmnslS Jkos 035 31 ol G 53 238 13 b hge s 53 ST OLL BT s 4 e
5 sk 10l 53 (18) W elizd Ol eslS gzl Ol joo Dliiod S e 5l s MCA-L2 355 2l a
3550 630 4 phon 3ldas oS OT3l g 5 Lk 0313 S ghon 51 me Oliee & olitws 5 s 4 AT Lo
o3l ol (ose o8 e 3 4 PBS 3L s s 5 Ok V0 (ST L b O sl e ey
Lol 5 S e OadencSs (S e Vo S e Vo) IS eelsS s 50 b psa g Sl e
2 kS e BB Gan 5 e 03 s (G P Ol e i 93 35l (V) LS G5 Sl S Ol (VL 4U
Sl i) (§ S SBILE Ll wdle 5 (Sosd all (0 035 sl a5 s e Sl s aalllns b
Q.'A}lea.auh\);c,Sf:;\qjﬁtap;@gpgﬁb”ﬂ;;)ypjdjxs(ag)L,'.ﬁ‘ri.?‘y‘dlsﬁw
Ll

S (53192 0195 SS9

Voo ode 4By 53 e Ve G b s 5 G Oss s 4 ilell atis s Rl Sl e
Lol Jos o Lo 5ge aiin (5308 015 byl US55 olobisl azis slgml 55 s el atdn 55 55, 0 5 adds

LSS 4h33 w58 013 S8 o o A ST aids e Ve o L0 S 0 S 4ids 0 IS cpl bl 2 (V0)

80


http://dx.doi.org/10.61186/jsmt.21.26.77
https://dor.isc.ac/dor/20.1001.1.22520708.1402.21.26.6.2
https://jsmt.khu.ac.ir/article-1-606-fa.html

[ Downloaded from jsmt.khu.ac.ir on 2026-06-22 ]

[ DOR: 20.1001.1.22520708.1402.21.26.6.2 ]

[ DOI: 10.61186/jsmt.21.26.77 ]

Cb o S Ll b i oS W S dcslee Jloj aicdin G s ST (S8l il aids 5 20 VY S
OV (ol a3 i s 5 o) LlS O 95 4 3B e o W‘J"LO‘J‘ s ol 5 W ol
ol (5 03 JSSg 58

S0V oS s e sl S b e i lpn Ol ST sl s solebal wia S 28 Sl s
s b Sde W) el o ol o3 Jookad SO 05,8 G S el JES050 5 5 (e se S
ijamjgpﬂ.,\b\;ub\:)ﬁ-NL;JJJ@JQ>°}J§3JJ:\>¢L>§\\ oslads Jod> L;,,Uum,;,-),@
Yo slaia N b ooped Sley ol 4Gl Uil 20580 o yl5 sbay elinad el ST, Jsb s ol el
Aoy andllae ol ania Y s adds 55 e Yo Sdd 5 ak35 00 4 [T pad 3 ak3s 3 e )Y DS L adds
O1s 3515 (S5 5 OXss o W se Sl eyl ol 5168 o sk 4y a3 0555 sk 03 () o)l Ji)
5 JS Cod by el Ol Dde 5 ol Ol S8 (6ay e el o 4SL$.>L>ul)| M;Cw oKy S 5

(\/\) L eslaul U‘if“"; t}.: U'i‘ _)‘ cj.pb- u:’"k.ﬁj‘.:’. BE sl )g.\l\.h}}i 6)[5;“«»3

)b%é)bﬁdb}CMMJL;‘J}‘}LhuJéy)TuJJdLbﬂ)lwwﬁj—)y‘}J °.9)§L5‘)’ aJ..\In\f\ ‘;uk};,..\ U‘iJ‘JJQ-’ﬂ Rl J}J.}

*aj)f_géjﬁs
ilalis] win
0 Yo VY Jsl auen
0 Yo V¢ p;m
0 Yo ‘1 f}’“’m
0 t0 A rJL@?_-m
0 00 Yo W}mw

23l el b (Sais e a b hge e O35 esdle 4 S (¢ Sesll Sais g 4 b Sise 05
T OUL 3l g e YE LY oLt Jls pa3) A5 (5, Se3lil 0T 51 od oS SUE 5 3 po (6116 Jltds Jbli5 ol
sk & Ol el A 5 Al Jae @y 05,8 53 8 3wl ($3lsm Ol Sl malinal o je IS5 ania
oS ke V1) el 5 el Sl S L 5o b ipe 5L S LS L hse SR e e e
La g S 5l g o5t Al ol e il 5353 S L oS S e 5l GVl As sl B (S e )
Al S35 L Jls 3l 5l eslinad U 0T 055 5 A axdls e 5 sl akiae 5 Jb (3 ol

@ OL Ol d B O3 Cand s (S el O 53 sbilals O Cjﬁ)|wwum¢o;, Ao g S el

81


http://dx.doi.org/10.61186/jsmt.21.26.77
https://dor.isc.ac/dor/20.1001.1.22520708.1402.21.26.6.2
https://jsmt.khu.ac.ir/article-1-606-fa.html

[ Downloaded from jsmt.khu.ac.ir on 2026-06-22 ]

[ DOR: 20.1001.1.22520708.1402.21.26.6.2 ]

[ DOI: 10.61186/jsmt.21.26.77 ]

VLYY D)Low':’ SRR w899 ¢d)5L’é5 ‘:“35)9 g«b)b U“hs)"

L oo O O35 & B 035 el Sl Gatli (] L00008) W a3 S 50 5 o o3 LIS Gastld o Ol
R

ST Julod g 4 32

sl Osesl Sl Laesls 235 035 b s s S 5 SPSS-26 13l 5 51 Sl o 5 a5 plal 61
O35 3 o5 Oos Jsb 035 «dB 035 85,5 o s gl Jitew T 04051 51 5 (Shapiro-wilk test) <L
/00 (bakan e b eslitul Lals god s 5 8l EXCEL i 53le 5 51 ppmean 3 eslizal o 5 5555 alias
Al as S b s

basl

Sl ise 3 lulisl win 51 e hees 5 S0 O3 Do 5:0ke 5l Rass Sl ol slaesls ulad
2 e YARNO J 28— 5055 05,8 55 Jens iy Sy anlllas atin (53 0L 5o 5 4R35 o e YR ey,
oale 5 e s slBss abae 055 Wb O35 o8 O35 oy 4833 e TYEY @ ad 0 55 05 8 55 5 4l
5 S ose s 09 S 95 55 O Oy 4 slss alae 035 Cand 5 O O3 4 o dhae 055 Cd 5 B sy
— 3055 05,5 35 wle S5 055 5 Slslae Sl was e 0L @L:} RGSUH S -2 QP OGS PR o RN S PPN
iz s oS 52 Jemb 055 Kile imman (P</00) Ul edalie aalllas Sleml 55 SRS 508 5 on e
053 ke (P</00) 3ls Ui 1y (bl lsbian 28l 5 30 5ol anllae sl 3 J2S—55m 55 05,5 4 S
((P<e/e0) 55 5VL addllas olgml 53 JxS—)50 55 05,8 b oanclio )3 jaimssa s 055 55 Jub 5 sl dlas
SIS Ayl b A s el sl e dias il Oy 5y & S i 5 S5 ahiae 035 Sl ol by
(P<e/00) s (s 03l planil aliial Dl a3 4 Ol Ol v 05 5 53

Gt 5 M esg jasls 5 a5 5l5ss abiae 035 5 b 035 «d3 055 P 5550 sl 5 3kl Gl 5 Sla Y Jsur

SiSse s 5 S se s 0,8 53 53 0y O35 a SB35 e alas 03

Rz s 05 S JRS—05 055

Teee YA EIOA AY e mg) s o5
MRVAAL YV E /A AV VY- (mg) J=b 05
VZRY VYA YA /rov ®) sy 8 O3
Fa/aYY oA E /e S A E RV (M) x abze 035
MEVARE PN E /Y VA E /0NN (M) J545 dlae 035
*a/n 0/0 & Y VY £ AN mg g™ ou 035/ 035
/Y RS TV IR s e YEE e /enang mg g o 05y ke deae 055
RRVARY e 0) ey TRV mg g 0w 054/ 5855 dlae 035

Ao 8 L s /00 sz‘al.'\:ucla.w#

82


http://dx.doi.org/10.61186/jsmt.21.26.77
https://dor.isc.ac/dor/20.1001.1.22520708.1402.21.26.6.2
https://jsmt.khu.ac.ir/article-1-606-fa.html

[ Downloaded from jsmt.khu.ac.ir on 2026-06-22 ]

[ DOR: 20.1001.1.22520708.1402.21.26.6.2 ]

[ DOI: 10.61186/jsmt.21.26.77 ]

0oy Sl am Sl sddosls Jioled V Jlsses 55 andllas 03,5 95 53 ba e 0 035 Sis Ol i K00
Slalis sl ol Lol sls Olis 1y ialS asdllas slgl 5o JmS— 55055 09 S L anslan 53 e y30 55 09 S 53 O

(P>2/00) 545

S s e S 55 bk 05y (Sais Ol ks

20
19.5

19

18.5

18

17.5

17
wil w2 W3 W4 W5 W6

RS Sl wda
WpiesS MJese; s

((ﬁ)u o O O

Wb se O 035 (Sain Dl et ) s s

Yooslad ol 03 cpeimoses 5 JES=se g 0s S 53 53 Slls e gliE i 4 wis Dl i S0k

it sazin 0Ll B e 005 OLLS Sl ey S Loyt s a5 eddesliinl b ae (s Oliue .ol a3

L;b—M)L;anMASJADL;adm\)wﬁ—)y}}'a‘jﬁwwJﬁ—)yﬁojﬁjbjwé‘&u‘ﬂo&ﬁls

w‘wdﬁ‘—)jﬁjojﬁjbﬁlsu‘ﬁw‘Mbo}ﬁw‘J)yJJL@Q‘MSJ
&A;}:dha;;):‘éwélﬁub‘ﬂﬁ

40

30

20
10
wl W2 w3 w4 W5 W6

e Sl s

<(’J§) e e O3
o

W oppiesS MJpse, s

b S b ae gl ,.i..u/" GBI UV S G N

83


http://dx.doi.org/10.61186/jsmt.21.26.77
https://dor.isc.ac/dor/20.1001.1.22520708.1402.21.26.6.2
https://jsmt.khu.ac.ir/article-1-606-fa.html

[ Downloaded from jsmt.khu.ac.ir on 2026-06-22 ]

[ DOR: 20.1001.1.22520708.1402.21.26.6.2 ]

[ DOI: 10.61186/jsmt.21.26.77 ]

\i’Y‘Y‘lb)w‘Mawb)ﬁb‘d)ﬁuﬁ‘_&sj)ghﬁb)bdbsﬁ

e.\.&db‘r e)l.«*i)qu.} )J ;)'.’.j“j_‘)j"j:)dj:“s_‘)jﬂj; e)ﬁ)bjb C)U“x} d.l.v d)jh)l}jbwd‘)jw
Sstime 30 S das e OLES 1 VU Latli J S50 55 058 4 Cand (ppypadm 3055 03,5 55 S 2l o
J.AJL;GQLL;bwja.?—)j.a};ejjfjawgdts%‘)ﬁulﬁlsjavhwﬂ‘wﬁs

O 055 4 slss abiae 055 S
0.007 *
0.006

0.005
0.004
<¢,§) 543 dlae 03450.003
0.002
0.001
0
1 2

anlllas 055 53 53 O O3 4 B s5 dhide O35 S X la5aS
Eoosled Slaged 3 ppeiose s 5 RS 8 058 55 03 Slle O O3 4 e dhae O3 Cand romen
6 aS sl 0L 1 VL s le U mS— e 55 0 8 4 Cand cp e use s 03,5 03 8 e ol el sl 3S1
s o OLES ) op i ssn s 05 S 53 SIS Aol b zalS el op ed lalies

Ok OJg @ o akas o
0.0006

*
0.0005
0.0004
_ 00003
(050 i e )

0.0001 _
0
1 2

anlllas 03,5 53 53 O O 4 s e O35 s E s
-
C3lse 5 s SIS Oloys SaS oy S Ol relinad a3 6 e Sl s ol s
0L Oy pals 5 gelinal el aS 54 cpl ol faags Lol glaasl sy Ol O 51 30 B 0 3
Cote SIS LIS e S o5 et alS Lel s O 055 (R 350 slabas (RalS cplan ST g e s
Sl 53 Bae B ailse 5 Ol Ol Lot Ol gl ol 5 Sap sl ket belse 1S 5
05,5 4 S s e 03,8 53 B en g astli jhlas il il ol s 5o (YeY)) wab ails o o5 1) Olslew

84


http://dx.doi.org/10.61186/jsmt.21.26.77
https://dor.isc.ac/dor/20.1001.1.22520708.1402.21.26.6.2
https://jsmt.khu.ac.ir/article-1-606-fa.html

[ Downloaded from jsmt.khu.ac.ir on 2026-06-22 ]

[ DOR: 20.1001.1.22520708.1402.21.26.6.2 ]

[ DOI: 10.61186/jsmt.21.26.77 ]

bl 5555 (S5 el 4y G el IS5 025 e GLS 25 8 (Y osled i) i salis J 28
Slsply Sl e dauls 4 K3 B mle 5 B Sdosmns 5 8 Glacampe sl 5 A5, UL
(YY) Sl 0351yl G 55 slbodalive ol odd o go Yool b

s ) 1 e 36 Sl s Olsla (S5 S 5 5o e e sins [0 g5 Ol i s o sMa
s 8he Lim b 5l Gl Ohlew 03 @3lsr S b s sl WL 5 el ey ST maes el
IS5 emen (Y0) ol St oDl 2l 5 eS| ST olos s sl (T8) AUl i (658 s
O S sla Bge 55 Dlae s Sae 5 Dhae ooy L Col Lol G 5o sddeslanal elial o el
Aoy a4 S o Sy OT 35 5T 51 (6 1Sl 5 Al dlae o il 3 2alS Sl bl o8 s Ol
Ol e 4 Mt sla e 3 Sl Elae Lol Comd s ol il ey oliial o el Sl G )
Aas Lals ol

15 s A 5 e B e b (S35 BT AS el Gl S (e Sl (S (hae Jilo
25 b Dle (S5 S oS ol Ol s SIS 51 68 sl a0l b (S 0less S s5lsa o e
SlpmslSe S5 Coeal S ol Db b Las e (SDlde Jdo gl o diSldal Oloys G s S
(V) S e ST 1 gohas o355 L= gl 1855 JsSU s

A s S Sl Stlae 05 Olpe el el amin (R34 Gl o 3l 0L bty sl paeas
Ol e 53 olizal L3555 b e Sl 3 oS S50 o) oo 5 40 a8 3L Rl J xS 05 8L alas o
3 S CaiS Calg 3 5 Ghas Soub s 5 S Ol (o5 Shes 5 bl Cans s 3 3 5 Oy
i 5 Oty Ol oLl 1 Citin S8 51 e i Gl S b Ced Gl v s LS AL S e b
055 4 Comd p eS8 05 S 53 Jeed S Sa) 2 ONd S b eliiad o ped ST 53 S0 ks
508 S a0 el 5o Sl Ol (6 Shas 5 bl Lm0 g Ol S aS oy VL J S 5e s
S 3513 35ms Ol oy 53 e SIS Gy 0 SSUS Sl partls s sddeslinal aallhe lesl
055 33 53 O o pde 5 3L Lo 3 g (el G Olge a4 S OMae 035 S ol sy
Ohles o3 ol Gis slacnS sula 51 = Jaall s Ol 3ok 51.cd S 515 6 Seslhil 5 oLl 55 se axdlas
lacnS sl o S1.(TV) 558 (g ole ol 15 A 4 e Kl 5 o e 0L G Ol i 0 Ol Ol o 0 Sltes
ol S NFRB Ll el senly il 65 S o o NFKB Al G b 511 el o1 e
Jed 1 el i sl pule 5 il saS 5 03,8 s 1) Smisml (ST Glals Ol &5 Cl ()15 pasens
oolie ol g g ax STU(YA) ol Olgdl s S50 w53 S =il G NFxB Bl o5 kS
23 e S sad 5 Sattns Sl iS5 dls Wlg o &S Sl e s 3 SO Ll wis 6,80 5lul NFkB

J‘L;{i"’w")@}la’d"gﬂ‘fb 4 uij.aﬁ—))ﬂj.: o}/f BE) Jb:b EE )\JW ul.lhls J.J:L: d):«s aj)fbwl.&,a

85


http://dx.doi.org/10.61186/jsmt.21.26.77
https://dor.isc.ac/dor/20.1001.1.22520708.1402.21.26.6.2
https://jsmt.khu.ac.ir/article-1-606-fa.html

[ Downloaded from jsmt.khu.ac.ir on 2026-06-22 ]

[ DOR: 20.1001.1.22520708.1402.21.26.6.2 ]

[ DOI: 10.61186/jsmt.21.26.77 ]

YET T 05 lous (o2 s 093 ¢ 559U 9 (o j 9 b 45 (yidg 3

AL s s Jleb 035 SRl b S Y| Oledl el ol 55 S5 S8 St slaendlSe
g Sl Sy e ol ot s el S slacnlS sl 00 Jlb 3L a5 e sl sl s oledl Ll
L kahyan A8 0 53L oo Slasslon 5o eSS (S5 5500 Sl e 53 oge Glaid Sl Lo 5 ol
sl Jolge Ll5 se (g3daza L;urm:;&ﬁ L i allas wsls OLas (Y0V4) 0L 5 5Kns ol iags
(Y) das alS Ol Ol o 4 Mo Olyley 3 1y oS3 Sl 31

S5 0Lk 53 s o2 7 550 2 O e elital o ol atis (B0l DL S5 s s e
s 30U 55 4S Lluy US55 5055 05 S L aslie 53 opjeim 550 05,8 53 adds p e YTRY (Sl a oy o3
sl (8l e e (alinal cp el SO Bk 31 elial (el e OLL 53 L g (318 D15 1581
S JSsn Gas Fie GLSS 2t S S JESose 5 00,8 a4 el ueiose s 058 53 8 e el
Slagmse iy 5 A3y U L melinad o 03 SO ecdionls 0L s Dl L Ly ool i, IS
S g Vazmd Joko Glasply Slo s alanls & S Baimle 5 8 Sidises 5 B
53 b 055 5 B es s Lasli sl il o e ki 4 by (7)) Sl 03 g Dl ol 3 sldedaliv
5l Sidssens (ol Sl el 5 ady S0 5 el bl 4 melinal s S5, OLL
Joos RS b oS5 s Jale cnl aes Gl by o0l o Ol 3l 0155 RIS 5 S s B mle
et Al 4 s das e GlB el 2505 4 OBl 5 el 53 B 5l diblos sblie Ldly &S, 505
LS o S Oy Ol OB L3k 53 By e 5 slagsslew

S 5 A

SIS S| 6Ky s s O3 lslias Sl U el s s 3 S ol OLE ol ke ol
s Obens U5 (83150 b b 5 B 035 Jlsbian SEal3l L g s e Ol Ol s 0 Sise sl o pm 5o huiae
o3 dle Sl 151 (gtise e h5os YL i Doy b s esls (Rl (g5l 55 Sl ped s &S sl e
o8 3 g b Oty Ol e 3 Wl o alinal (2355 S5 S 4 Ol o IS, sba opl ol sl 03 S o5
S5 s Sl 2ls 58 2S00, K Olge 4 5058 s s S e alS 4 S b (S5 kS Dlas
s e slgldn O o WS s Olae 3 Shas 55 5 S e Ll

86


http://dx.doi.org/10.61186/jsmt.21.26.77
https://dor.isc.ac/dor/20.1001.1.22520708.1402.21.26.6.2
https://jsmt.khu.ac.ir/article-1-606-fa.html

[ Downloaded from jsmt.khu.ac.ir on 2026-06-22 ]

[ DOR: 20.1001.1.22520708.1402.21.26.6.2 ]

[ DOI: 10.61186/jsmt.21.26.77 ]

References

1. Kontomanolis EN, Kalagasidou S, Pouliliou S, Anthoulaki X, Georgiou N, Papamanolis V,
Fasoulakis ZN. The notch pathway in breast cancer progression. The Scientific World Journal.
2018 Oct;2018.

2. Mo H, Jazieh KA, Brinzevich D, Abraham J. A review of treatment-induced pulmonary toxicity

in breast cancer. Clinical Breast Cancer. 2022 Jan 1;22(1):1-9.

. Perez IE, Taveras Alam S, Hernandez GA, Sancassani R. Cancer therapy-related cardiac
dysfunction: an overview for the clinician. Clinical Medicine Insights: Cardiology. 2019
Jul;13:1179546819866445.

. Bonsignore A, Warburton D. The mechanisms responsible for exercise intolerance in early-
stage breast cancer: What role does chemotherapy play?. Hong Kong Physiotherapy Journal.
2013 Jun 1;31(1):2-11.

5. DeSantis C, Jemal A, Ward E, Thun MJ. Temporal trends in breast cancer mortality by state

and race. Cancer Causes & Control. 2008 Jun;19:537-45.

6. Tsitkanou S, Murach KA, Washington TA, Greene NP. Exercise counteracts the deleterious
effects of cancer cachexia. Cancers. 2022 May 19;14(10):2512.

7. Khori V, Shalamzari SA, Isanejad A, Alizadeh AM, Alizadeh S, Khodayari S, Khodayari H,
Shahbazi S, Zahedi A, Sohanaki H, Khaniki M. Effects of exercise training together with
tamoxifen in reducing mammary tumor burden in mice: possible underlying pathway of miR-
21. European journal of pharmacology. 2015 Oct 15;765:179-87

8. Jones LW, Courneya KS, Mackey JR, Muss HB, Pituskin EN, Scott JM, Hornsby WE, Coan
AD, Herndon JE, Douglas PS, Haykowsky M. Cardiopulmonary function and age-related
decline across the breast cancer survivorship continuum. Journal of clinical oncology. 2012
Jul 7;30(20):2530.

9. Niels T, Tomanek A, Freitag N, Schumann M. Can exercise counteract cancer cachexia? A
systematic literature review and meta-analysis. Integrative cancer therapies. 2020
Sep;19:1534735420940414.

10. Helmark IC, Mikkelsen UR, Barglum J, Rothe A, Petersen MC, Andersen O, Langberg H,
Kjaer M. Exercise increases interleukin-10 levels both intraarticularly and peri-synovially in
patients with knee osteoarthritis: a randomized controlled trial. Arthritis research & therapy.
2010 Aug;12:1-1.

11. Lim C, Nunes EA, Currier BS, Mcleod JC, Thomas AC, Phillips SM. An Evidence-Based
Narrative Review of Mechanisms of Resistance Exercise—Induced Human Skeletal Muscle
Hypertrophy. Medicine and science in sports and exercise. 2022 Sep;54(9):1546.

12. Figueira AC, Pereira A, Leitdo L, Ferreira R, Oliveira PA, Duarte JA. Effects of Moderate
Exercise Training on Cancer-Induced Muscle Wasting. InHealthcare 2023 Sep 29 (Vol. 11,
No. 19, p. 2652).

13. H. Zieff G, W. Wagoner C, Paterson C, Pagan Lassalle P, T. Lee J. Cardiovascular
consequences of skeletal muscle impairments in breast cancer. Sports. 2020 May 31;8(6):80.

14. Shalamzari SA, Agha-Alinejad H, Alizadeh S, Shahbazi S, Khatib ZK, Kazemi A, Saei MA,
Minayi N. The effect of exercise training on the level of tissue IL-6 and vascular endothelial
growth factor in breast cancer bearing mice. Iranian journal of basic medical sciences. 2014
Apr;17(4):231.

15. Manzari Tavakoli Z, Amani Shalamzari S, Kazemi A. Effects of 6 weeks’ Endurance Training
on Oncostatin-M in Muscle and Tumor Tissues in mice with Breast Cancer. Iranian Journal of
Breast Diseases. 2017 Mar 10;9(4):50-9.URL:

16. Hoydal MA, Wislgff U, Kemi OJ, Ellingsen &. Running speed and maximal oxygen uptake in
rats and mice: practical implications for exercise training. European Journal of Preventive
Cardiology. 2007 Dec 1;14(6):753-60.

w

N

87


http://dx.doi.org/10.61186/jsmt.21.26.77
https://dor.isc.ac/dor/20.1001.1.22520708.1402.21.26.6.2
https://jsmt.khu.ac.ir/article-1-606-fa.html

[ Downloaded from jsmt.khu.ac.ir on 2026-06-22 ]

[ DOR: 20.1001.1.22520708.1402.21.26.6.2 ]

[ DOI: 10.61186/jsmt.21.26.77 ]

VL€YY D)qus AR g 8490 “_5,51.:5 9 (:”'3)‘)5 b 20 AR

17. Aveseh M, Nikooie R, Aminaie M. Exercise-induced changes in tumour LDH-B and MCT1
expression are modulated by oestrogen-related receptor alpha in breast cancer-bearing
BALB/c mice. The Journal of physiology. 2015 Jun 15;593(12):2635-48.

18. Betof AS, Dewhirst MW, Jones LW. Effects and potential mechanisms of exercise training on
cancer progression: a translational perspective. Brain, behavior, and immunity. 2013 Mar
15;30:S75-87..

19. Shadravan M, Amani-Shalamzari S, Sarikhani A. Effects of 6 weeks of aerobic training on the
level of serum and tumour tissues ghrelin in mice with breast cancer. Journal of Practical
Studies of Biosciences in Sport. 2020 Mar 20;8(15):22-33.

20. Pedersen BK, Saltin B. Exercise as medicine—evidence for prescribing exercise as therapy in
26 different chronic diseases. Scandinavian journal of medicine & science in sports. 2015
Dec;25:1-72.

21. Beaudry RI, Howden EJ, Foulkes S, Bigaran A, Claus P, Haykowsky MJ, Gerche AL.
Determinants of exercise intolerance in breast cancer patients prior to anthracycline
chemotherapy. Physiological reports. 2019 Jan;7(1):e13971..

22. VanderVeen BN, Fix DK, Counts BR, Carson JA. The effect of wheel exercise on functional
indices of cachexia in tumor-bearing mice. Medicine and science in sports and exercise. 2020
Nov;52(11):2320.

23. Jones LW, Haykowsky MJ, Swartz JJ, Douglas PS, Mackey JR. Early breast cancer therapy
and cardiovascular injury. Journal of the American College of Cardiology. 2007 Oct
9;50(15):1435-41.

24. Park NJ, Chang Y, Bender C, Conley Y, Chlebowski RT, Van Londen GJ, Foraker R,
Wassertheil-Smoller S, Stefanick ML, Kuller LH. Cardiovascular disease and mortality after
breast cancer in postmenopausal women: results from the Women’s Health Initiative. PloS
one. 2017 Sep 21;12(9):e0184174..

25. Alves de Lima Jr E, Teixeira AA, Biondo LA, Diniz TA, Silveira LS, Coletti D, Busquets Rius
S, Rosa Neto JC. Exercise reduces the resumption of tumor growth and proteolytic pathways
in the skeletal muscle of mice following chemotherapy. Cancers. 2020 Nov 20;12(11):3466.

26. Gerritsen JK, Vincent AJ. Exercise improves quality of life in patients with cancer: a systematic
review and meta-analysis of randomised controlled trials. British Journal of Sports Medicine.
2015 Dec 30.

27. Winters-Stone KM, Bennett JA, Nail L, Schwartz A. Strength, physical activity, and age predict
fatigue in older breast cancer survivors. InOncology nursing forum 2008 Sep 1 (Vol. 35, No.
5).

28. Beaudry RI, Kirkham AA, Thompson RB, Grenier JG, Mackey JR, Haykowsky MJ. Exercise
Intolerance in Anthracycline-Treated Breast Cancer Survivors: The Role of Skeletal Muscle
Bioenergetics, Oxygenation, and Composition. The Oncologist. 2020 May 1;25(5):e852-60 .

29. Atella V, Piano Mortari A, Kopinska J, Belotti F, Lapi F, Cricelli C, Fontana L. Trends in age-
related disease burden and healthcare utilization. Aging cell. 2019 Feb;18(1):e12861.

30. Butt Z, Rosenbloom SK, Abernethy AP, Beaumont JL, Paul D, Hampton D, Jacobsen PB,
Syrjala KL, Von Roenn JH, Cella D. Fatigue is the most important symptom for advanced
cancer patients who have had chemotherapy. Journal of the National Comprehensive Cancer
Network. 2008 May 1;6(5):448-55.

88


http://dx.doi.org/10.61186/jsmt.21.26.77
https://dor.isc.ac/dor/20.1001.1.22520708.1402.21.26.6.2
https://jsmt.khu.ac.ir/article-1-606-fa.html
http://www.tcpdf.org

