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Abstract

Background & Aims: Breast cancer is one of the most malignant cancers in women,
accounting for approximately 28.9% of all cancers and 17.6% of all cancer deaths in
women (1). Studies show that genetics (2) and environmental factors such as diet and
physical inactivity are risk factors for breast cancer (3). Therefore, a combination of
predisposing genes and unhealthy lifestyle can be a potentially modifiable risk factor
for cancer. Patients with breast cancer typically suffer from various comorbidities
such as diabetes, obstructive pulmonary disease, heart disease, arthritis, or
hypertension. The occurrence of these diseases increases the risk of cardiovascular
disease in people with breast cancer (4).

One of the factors that may be involved in breast cancer and subsequent mortality is
apoptosis. Apoptosis is a physiological cell death that, under normal conditions,
eliminates old, damaged, redundant, and harmful cells and is essential for tissue
development and homeostasis. Apoptosis plays a role in tissue repair and renewal, as
well as the elimination of autoreactive T cells. Therefore, any disruption in the
apoptosis process leads to disease, which can be caused by a decrease or increase in
cell death, which leads to the development and growth of cancer cells and
autoimmune disorders (6).

Previous studies related to the effects of physical activity and cancer on quality of
life, muscle strength and endurance, and functional indices of patients with cancer
have been investigated, and few studies have focused on molecular cellular
mechanisms. Therefore, it is necessary to investigate the mechanisms that affect the
physiology of heart tissue in breast cancer patients through physical activity and
herbal medicine. Therefore, considering the relationship between breast cancer and
apoptosis on the one hand (21), as well as the positive effects of exercise in
establishing homeostasis and supportive effects in reducing tumor volume in cancer
patients on the other hand, and research conducted on the anti-inflammatory and anti-
cancer properties of ginger, this study aimed to investigate the effects of six weeks
of intense intermittent exercise with ginger extract on apoptotic factors in heart tissue
of breast cancer model rats.

Methods: In this experimental study, 35 female Balbsi mice aged 6 to 8 weeks were
randomly assigned to 5 groups: healthy control, cancer control, ginger, HIT training,
and HIT training-ginger. The rats were implanted with tumors and were cancerous.
The training groups performed 5 sessions per week for 6 weeks, each session lasting
30 minutes, including a 5-minute warm-up at an intensity of 30 to 40% of VO2max,
6 intervals (3 minutes and 20 seconds at an intensity of 85 to 90% and a 1-minute
recovery at an intensity of 30 to 35% of VO2max between each interval), and a 5-
minute cool-down at an intensity of 30 to 40% of VO2max. Ginger extract was also
injected subcutaneously at a dose of 20 mg/kg of body weight to the mice in the
supplement and exercise-supplement groups every day.
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At the end of the training period, 48 hours after the last training session, with 10 to
12 hours of night fasting, the rats were anesthetized by intraperitoneal injection of a
combination of ketamine and xylazine and tissue sampling was performed.
Laboratory analysis of BAX and BCL-2 gene levels of cardiac tissue was determined
using special commercial kits by real-time PCR.

Descriptive statistics were used to classify the data obtained from this study.
Shapirovilk test was used to determine the normality of data distribution. One-way
analysis of variance was used to determine the significance of the difference between
the variables and the interaction between them, and if the data were significant, the
Tukey post hoc test was used to determine the location of the difference. Findings
were evaluated at 95% confidence level (P<0.05).

Results: The results showed that six weeks of HIT training combined with ginger
extract consumption had a significant effect on Bcl-2 and Bax genes in the heart
tissue of experimental breast cancer mouse models.

Conclusion: Exercise training has been shown to induce apoptosis, a natural process
for the elimination of damaged cells in which significant inflammatory responses do
not occur. This process ensures normal body function (33). The mechanisms of
protection against apoptosis due to prevention may be affected by NF-kB, which
prevents susceptibility to apoptosis and can promote the upregulation of the anti-
apoptotic gene Bcl-2 and the downregulation of the pro-apoptotic gene BAX (34).
High expression of the Bcl-2 gene and low expression of the BAX gene reduce
cardiac tissue damage and improve cardiac function.

Regarding the effect of ginger on apoptotic factors, it can be stated that the
consumption of antioxidants leads to a decrease in cellular apoptosis and also
improves the disease by reducing the level of oxidative stress (36). Because tumor
progression is closely related to inflammation and oxidative stress, a compound that
has anti-inflammatory or antioxidant properties can be an anti-malignant agent for
cells (37).

The combination of exercise and ginger represents a promising advanced approach
with great therapeutic potential for breast cancer. Recent studies provide new targets
for future breast cancer treatments. The lack of measurement of genes downstream
and upstream of apoptosis factors is a limitation of this study, which could have
helped to determine the more precise mechanism of the intervention effect, and
therefore should be considered in future studies. Also, in this study, the results
showed synergy between exercise and ginger extract in improving apoptotic factors
in rats with breast cancer, which should be considered by physicians and exercise
physiologists.

Conflicts of interest: None
Funding: None

Cite this article as:
Barghhi M, Farzanegi P, Feli Kohkheili F. The Effect of Six Weeks of Intense Intermittent Exercise with Ginger Extract on
the Apoptotic Factors of Heart Tissue in Breast Cancer Rats. Razi J Med Sci. 2025(24 Jun);32.73.

Copyright: ©2024 The Author(s); Published by Iran University of Medical Sciences. This is an open-access article distributed under the terms
of the CC BY-NC-SA 4.0 (https://creativecommons.org/licenses/by-nc-sa/4.0/deed.en).

*This work is published under CC BY-NC-SA 4.0 licence.

v

VECE S OV gy o5t Y o505 15l) e S ogle alan http:/tjms.iums.ac.ir


http://dx.doi.org/10.47176/rjms.32.73
https://rjms.iums.ac.ir/article-1-6540-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-11-26 ]

[ DOI: 10.47176/rjms.32.73 ]

S50 (B lwgen g JolSS sl g 398 0 pie
Bio 55 S8 ilmsd 5 e 50 ssum ol
il ojle il S Sty 09> T sla ol
Soloom 4 i sl 9y yo LS| adsS e
S e Gl L el 5l (o BU Wl e 45 092 oo
sladslow 0 g olml 4 e &5 0L Jolw
iz (F) 09,5 o (Fresl 995 SWNS  Gilb
Bcl-2, P53, Bel-XL, Bax, Bak, Bim asle yj
o] oo LS (j9ug ] adgs ;o Mcl-1 4 Bad,
o2 9 dloml )3 oo wilyi (o Bel2 oty S (o0
s Mcl-1 g ) San 035 (g3l (2 5T 51 cales 5o
&S Jb 50055 Gwjenbl oo Jee Bel-XgBel2
slzul o Bim,Bad,Bax,Bak slo ysig,m 500

SrS sl (sl 0l e 53l s g0 GRS (el
398 5 S5l Bel-2 g Fas Joe 51l e jeul] )
(Y)
“ 8 i Ol e U A az g
3 ol Gle,eSle i g ik Gl By e
ly itz slagby, 5l aione (o8 O
ool b oo 51 (AU (B Sl 5l 6Kty
O )0 Ll G555 L hg, ol 5 (S5 S oo
AU 5l cales b LG el Gl s (ol i
2 U509 Slr bbdog ( 55y (Sii (28 ]
baross (nl g Cal 00,8 Glbyus (loys 5lom 5 Job
el o0 428 5 IS & i by o daly Lanugs
(89,6 9 o8 slooSlas 1) g3 Sl 355
S el s Sla Vb Jg S Yl o9 L3

OHen g (25 dao

doddo

O3 2 gl (2 s 5l (Sl Gl s
Jolis 1y ol s 51 (3L U5 oS e IS a0
Sl Jalse 51 (F) gorcadled g1 0ol laore
sleys 3l =S 5 nlpls aiilge pliay Glb
Jolse 51 (S Wlg co w job Sy gy 9 dains
st bl b (sl e o5l 51
Sl o 5l Jgore jsbas Gl b, 4 M
ola—uil sl g lows cedlhs |3 5l Calizes ol o
Ty 09 HLad b g Juolae pyg ¢ 8 slois Lo
UUc)_w a )Lo...e d‘)ﬂ‘ ).) ‘LQ6)LM u.g“ ..L)).:u.a
95 o8 Glags lon sloysiS e S ) (ol
oy o YU |, (Cardiovascular Disease (CVD))
(F)

Iy Soye- ol sl 6 )low sbml (6 )l laios
g9 (8 50 iy ol s (glon 42 Dl 2 )l5e
adl azsls ol 8l el Sleyo con—i oy b o
Ok 0 Slee P 5l oo ouws Sas wily o)l
Oy 0 Mo (ylylas 5o (Gloyd (o o
Ol b il sadound sl oS jeb 4y by
59559 ol LS au ol slaces ol o3l >
b (Boe ol Glojlom 5 o b dad o aid iy
S 3l YU Jaz! gl ol ol s 5 1580
S—il) 98 B9ye slo sl g (L8

Ol (295 a1y Gl a0 s 31 50 o0 9 5 1o
(A) el oals
TR 9 S S0 dalllae Skl en
Sl jo 9 Slo yed SISL s Ho (1) Al
Sl yed ol aS wsls s by b 8L
Sl s ar s tlidle 1 o len ool il gl
slo o)l bwgte Dad b (35,9 Dl pel plate
Sowt [y SR Gl (Saislonind o Ay, oo, Sles
259 S slagexl gy ol 5 Q) widu o
IR W PSSRV | PL IV - s Vi FARR LR ES
Ol s 4 M Lo sl 1) abe Jsbo 5o awsgile
@ M ol 81 wlaslie Lol (V) Wloo S am gy Ly

o5k 4 (0) 2Bl (oo (e A TNV 57 A0 s
Ohlew )0 (Bgyem ol NS (5992 58650 (S
SS9 ol PS5l oglite jls 08 oo Sleyo
sas a3l b o1 5o o s Loy aS ol g0l 8l o
Joe (ol 2)l5e 4 azgi b Silgs o (nl g ol
2955 9 (8 pim— 59y 2 Ol DI ey
(F) sl
5 Ol Ol )3 Sl (S &5 (63130 5l (SO
Dibos jesl w3l Lo ol 5l as pe s Sy
bulys o a8 coul Jobw Soselsnsd S e saiyml


http://dx.doi.org/10.47176/rjms.32.73
https://rjms.iums.ac.ir/article-1-6540-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-11-26 ]

B 8l sigunl sygS o) ojlas b oljer Wl gl (0 pe5 b

9 S8 SW) SedeS p A9 SlSl ol
o so,5bes slo el 5 die culiul
Sl Oldlas g Canl 00l gy o o s 4 Mis
il 00,5 4z gi (JsSgem Joho la,l5 g5l 4 6L
ol alanly 4 45 b el winsl (55,25 1)
Pl e el Gisle s Sleys oS s S
g9 (oo )l Rl ot Gl (lb s 4 LD
g gty 9 Andllae (Sl odile ALl o2 oo
9 Ol by G B3 ) 9925 4 a2 95 L conl ple
539 S Sl (rizman 5 (V) g S5l 5oL
oS 5o (glex SISl g slwgiogs 651850 50
9 523 g 5l Gl plhlew ;o y9egi >
5 el A ol b aba, o sult plowl cliios
ol 4 (@955l sao)s Bz Jowni) Sl wb
L ol yass 00 (lts azin s LT oS il Iy
w8 cBl aunl le,gS L Jaea; o)las

£05,00 530 Gl b Joo slobse

SLIEEY

Sy LI (I Jgol pol> ()25 Gaiows 5o
5 e 5 Ol Gogr i ;5 aber ) 2L
Sz 9 8,5 18 I e el (55l Ll
s YO ol g 50 ad Sule) b hge LS
2B oy bl aia ALP o lliosle g
Fredo g s 5wl gt 5l S 10-Y
Rl bl 2 6 S ased) Wat Jie Slisdos
bazo 3959 5l oy Sllg> (08 plal 5l (>
ez b b lazie G ol 3T 5 hagh,
V) el 565 09,5 () 09,5 (2 4 (Boluad & j90
(7 dGhge o V) oy J 7S 09,5 (V (g o
~Otb s 095 (F (o oo V) JoSopllo s 09,5
Orreim Ol e 05,5 (B 5 (Ghge yo0 V) (25LS 2y
WA el (g0 o V) JoSom 295

b sleomis o Slle> gl 090 Jsb o
ol Yo x 10 x V0 sl b Glas ooy S
YY LYo b daome sloo o o, (s3], o5 8 el
WY (SO0 4 olidsg, a5 > ol 5 sl a0

7S hled (s)lew parmeis jlam baw Gl
WS ged ;0 el g Wl (8559 Sollad plnil 1
Ol 5l FeS Tl g OiiS (oo £S5 b (o ))9 Eelad
S Az 10 (V) aiS oo Codled a0
FoS ey D b (o ped slooged (il dns o
og wals 5 See (L5555 a1 oo ool sl
5309 (oS &S W oo (LS Walel S0 (9
S alS b La e sla e 5 Yl o
S—2lios Sige 9 e (Ol Ol
009 Sla el a0 Sl 4 (nlple (VYY)
Ol Ol 5l (B0 2)lse malS 5o Wil ad
S Jor fge 5

S5 o Sls5d Szl (w2 e
Wlg oo (=05 Sl o3 aliBee slaa b 4y jlo
Sl 3 FSon (s b )0 wte 2
Ohles (nl )3 Gy Ol 5l (36 (2)l9e palS
L sslop Dad o5 Sl pod hlie o 5, cnl 5ol
High--HIT) ot oslis iy yed o 5¥sb oo
FGg, 0yl )13 5eS le; L (intensity training
s g wad 6,85 sloo g0 b Sl pos & HIT
35 o AL 1o )85 s ol tasl (glmog o L olisS
S0l 5158 S 5 Seantlys abaly ol o (V)
BRIV FUVCIFRGIN VIS N SIN VR WIS SURLIN | PL- L Y
s 2l sl sl slass )3 falS ¢ jgeg5 0
00—l j5098 So> SloS, olast jo hals (e
(VD) el

Cate Sl S o Slalllas I S ol ol b
OF) Sl Ol 625 i 50 plaie Sl o
S SIS Gl s ) Sg)ls GalS B mas wlss
51 Se OV il ooy Gl ol s loyo b o e
b o a8 cwl(Ginger) Joosy 29, HlalS oy
OR) el 00 3y gl s oS lsie a4 oy
5 Slbyw 9 65098 b Sl sanie slo )15
) wols (ylis 1) Jooey oledl s

Sln sl SuS 51 o) fSab 5 (e i
(Vo) 88,5 5,155 1) Jemssy 2l ojbas Sl o

D03 b e glo Siaghy it 0 45 ] |

[ DOI: 10.47176/rjms.32.73 ]

o]

VECE S OV gy o5t Y o505 15l) e S ogle alan http://rjms.iums.ac.ir


http://dx.doi.org/10.47176/rjms.32.73
https://rjms.iums.ac.ir/article-1-6540-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-11-26 ]

[ DOI: 10.47176/rjms.32.73 ]

BYe Gasb 0,8 6,85 aido b Jolb aaBo Y-
Y+ 5 laddo ¥) ool i VOmax oo ,o ¥
Sy s VOmax aoys 4+ LAD mos by gl
VOimax oo, o YO U Y Sa il (6,45, addo
Veo-fe ol b 0,8 0w adBo O (gl 2 oy
oliac poran (YY) win,S -y 1ed VOIMaxX oo,
039 P25 PS5 sl ey (e Vo 590 b e
09,5 sla Jhge & (Slio ) Sjgmo 59, 10 o
b &) JeSem et g JoSo

ok oo 9 205 (12l 5l e i Sl
WEY Jlisar g al i Dals Ll 5 b by g0
ado BT 5l e el FA 5 il cel
5 s Sl Sl Bie Cgz) iy, B g (e
055 o #4) alsS S o 5 G5 (s
Pk ) Gaidkly 5 (G s S 5kS o il
ol g ¥ ar O S L (039 p 5 5kS 52 sl
3l aloldl b ] (gl dias oyh (I8SE 51 ey
8 Bl g9t g St Gl g g3l 4y
s o8 az s A glosys ol a8 g shaie ST
oS 5 159 s, 5l ooliial L BAX. BCL2 gl
A gy Olodl

S35y IS Slaazld jleesls g 6l
g 5y o303 51 Wools mie8 090 Jloyi (su
3T 3 Loeols (bt Jloss 5 a5 g 5
L S5 b 03] 5 ad)b S uilyls el
a3 y305T lyr 5 SPSS/2T 5805 51 ooliciu!
a3 )F L 0 /0D (gylo pre a0 Gaiod
SRl 5l s Leloged o) (sl Cale po
A% eolatw! Excel

laaisl,
a5 ols plotd anly Sy il ly Jelos g03T @l
Bel-2 5 Jowzsy Lol o HIT () yed azan o b
Sl e U Gy by Jo (hge I8 2L
Lwl, cmo 53 (FO FY=YANNE P=2/0 2 1) 5l
09,5 (45 3> Lt (S5 (ol 93] @l
S (P=ele V) (@5l (oS 09,5 b b S5

http://rjms.iums.ac.ir

OWen g (25 dae

5 00 (6,0 Ao 0 FO L OO g Cugb ) 5 el
oy Oyge @ pls STyt adg 551, wg slalie b
Ovgy Ay YA olaws o jhge oy 5l dba i aydss
lazl jekaie cpl (gl o Slb p s jg055 S ilS
500 4ngd iy slogi S'sioT 55055 (Sl g
9 Sy 4 (§y9095 0395 ¢3S ke Sl e
P A e b e 5 ) bl bl 8 co
S 18 gl 3 )90 il Dland 8L Joloxe
Lglie 3li o J515 32,5 L Lo ge olad o 5 ot
2 S Vo) sl Retoxmedia o Jgs opolss
o)y Rompun el b 00 2b15 9 (G 039 5 9k
(U= 039 PSS 2 pSidee Vo) 2L ES 2
Oy Ol H9055 5l (S gS 5u 9 00d (hoken
i Sos—e w0l GVl g S nj adlate o
lo (9o 0jg) 4ot 9095 bl Iy o 4Bl
St i 5l ppagi CBlS ol 53,5 ol b
(V) 2 (o) 2 s9098 Jo5i5 pae

pory 5 O 399z (i) ojl—ae ad ln
Sladie ot 5l o g 4 ()l 5l s 036
SHU leass 4y 5 a3 )T cwgy 1) ol 5l —atie
0% 09N ¢ mlie laizme )0 59, SG e 4y g oy
A s A (0 A Sl 3 e g ools 18
el w F Soe oo ;07 Jebl P> a g
593 6 by 3 (8 518 Slam g 00 S AluS
a0 YO slosg adds 0:-FO Loy ,o ,90 O
Il K55 0,5 5 (dwe o )lac o] 5105 ol
B, L o)y ol aS ol cws an s
ao)las Pl 5 Gly G 5 4505 (so9tes]
RN ey b 93l o jo el YT o
2 Sl 5pSslr Caz 1) dlole jog 5 00l
oz (YY) ol (g s a5 ol 5 il axjo-Ve sleo
ooy S 50 Gy S5l (b ot ST (o
Vo Ol 4 &l 5 el 09,5 4 JoSa g 0 peS
) el o 039 @55 oS S 0 ) (e
OB Gy (Pliee I Sjgee 4 (ao)s +/ SL IS
(YY)

ads o g azin o aul> O cazin i HIT og 5

VEE S OV s 0,led FY 055 5l ipSubjs ogle alan


http://dx.doi.org/10.47176/rjms.32.73
https://rjms.iums.ac.ir/article-1-6540-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-11-26 ]

[ DOI: 10.47176/rjms.32.73 ]

05 23l (sigiag] sS85 a3 oeas b olyom sy (ol a5 5

JrS 05,5 e a8 0l (L8 (S5 (odind (90
IS P=2lo 1) (sl uped 095 L pll—w
s b JoSe dP=2/00)) (29l5 (05 b oy
9 3l (s b ool o yed 9 «(P=e/e 0 V) (pols
Lol wo,lo 0529 (5,0 sime Dglas (P=+/++)) JuSs
S13903) 3,185 3929 (5l gme Dglds Loy S L (o

Y

& =.
L ol o HIT (3 yo3 atan il a5 ols lis gmls

JrsS dP=rle V) oS g (25l (o3 b ol
O b gl 58 (P11 oS b )l s
JoSee 5 (23l (e b by J S ((P=2 /00 Y)
5 (P=+/++ 1) oslis ayed b JaSe d(P=2/++ )
P=2/e21) JoSo 9 (29l (s L (29l (n oS
LoogS bl s Lol o)ls 0529 (5,10 Sre gl
() logad) o)l 029 (g lo e glas
oS ols plois anly Sy il ly Jelow (051 b
<8l Bax p Joozwy boolyen HIT o po5 atio i
3o 618 (e b iy Ol Joe (9o B
s Ll pen j0 (FO FY=Y /N Y P=2/-0))

-

~
+
® *
)
l
©
— o
N g e § 7S Jesa e JeSm o)

005 055 b oine ks ¥ Jaa 05,5 b s sine gm0 sl Sy 05,5 b s sine lhs = tells Jy 05,8 b bine Coslisn

ilisen (laog S oy BOI-2 s augli =) 13505

&

~
‘@7
® *

€
] I |

: I I

o

@

Al J s Oy J IS JaSea Cnpa Jem e )

005 055 b oine ks =¥ Jaa 09,5 b o sine b= sl S5 05,5 b 3 sine olhs =2 tells JyS 05,8 b bine Colisn

Gliseo (sloog,S o BaX Clyuss duglio -V I5g00

\¢

VECE S OV gy o5t Y o505 15l) e S ogle alan

http://rjms.iums.ac.ir


http://dx.doi.org/10.47176/rjms.32.73
https://rjms.iums.ac.ir/article-1-6540-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-11-26 ]

[ DOI: 10.47176/rjms.32.73 ]

Cogs | Bel-2 Sogngl oo sla ol ol
celbBel2 5909l o Jole oYL Lo (YY) &S
o eedlad g Gy Sl S Ses S5k
Sl ool Lialisl b 5l o LuST o il ol
Sl S olgie @ =il o il ail oo N
aly sk (YA) ailioo sl 15 55751 s
5 wbos Gl o GRIBIL 55 (calST o ]
30 y5ael 2o JLS—w il 4y ce ! S
A5 SaS Wl Sl
oylgm0 Sz L Bel-2 palidl (oo G,b
€ o35 s Sk, Sl 5l o505
Al 5 SadlysS sl ol el i
YUy Jebew (gosl ¢ o—33,5 <odlad 51 56 ROS
S 0 655 gl il 51 BU Semml 5l g 0 s
Vshols codlad mile g 0)ls s jreen| N
o 5l ol gy 0 Sl aaz g b ogd oo
Sl Jlomt el b o oola ol glazan i
Sl Jlud

e 25 3l (B0 slags B
sl oad g 5man] A (gl pae

5 S @l byl Gudow Sl opl Jb 0l b
O8e2 5 (Ll (7)) oS 9 (J (V) ]S
S pae p (G (TT) )5 g Wl 5 (V)
9 i G A g ()9 Selled Jlos 4 Bel-2
5L ey da 395 Bdod )0 4S5 (TY) (e
sasl 00 xS0 delse 2 Glso 2520 ol el
o 50 )ls sime Dglis g Aty o il ShalS
ol 5l (23,5 oaalis BCL-2 S o)l
e 28l o sl ds 4o Ve ol L
g5 5 o Soge3] Ll o Sogeil £55 (s Sl
bl (e 5595

Sl sla,ese p» Jom; 85U L adal) o
S B yan sy o Sl 4 a5 05 gt ol o
4 e gilaenST ol o (2857 L laglaes]
Solow S5t e 5 sk jsuml (el

http://rjms.iums.ac.ir

OWen g (25 dae

Geiod a4zl b plie o)l (o)l (pme 3l Gl
Sl ped 5l o)l s plSen 5 (292 Sl
s Sempml Sloygsh p bsgio Sud b s5lse
9> JLadn 4 M slaghge Al SSL jo Sy
>0 (55ler Ol o aS sl i bl Bl
3 Ohlen g (ile s 3 5 S e BAX )38
(in V) Se aily (535 liy yo5 4 ainls L
BAX/Bcl-2 5 Bel-2 BAX 5 o (6l
Ll o)l b 5 sle (hge JLbigail slaJsl
3,9 Caadlad plal as wisls (lis o] S 4
s BAX (20581 35l 5l (5500 axSs 5l g alolidly
s5e! Ol pSo—iar (Rl 9o Bel-2 als
i oo (G330 oSl 4 M glaige jre 40
ol gloasil U, sl geios aseis s
Lol ;s s s 4 cal o Sae lisios
(odled Do S g g9y Solai L (6,03l 550
Qb ojlasl oy g calises sla Soge;]

OeSan G Gk 5l Wlgoe (B e
Bel- Sl as utign (al33l g Bax Siygls
Jub gile € pg S s (g5lusolil oo azis y0 52
b5 A 5kls 0gd (8 plile 0 4 5LlS
Sudo a4 e Wil o 7 5LlS (5l JUd
ol i 50 4z S1YV0) 953 jssl Wi,
3l oe a5 0t eas Vg A slajlnlS ol
F9 305 Do s ol Gulind slacydgace
b (s Sadld a5 0l samlie Koo lided o
Yol shmls 54 5 5L 5Luls culld als
5 55l @lo ) 5 B e 50 5l Wl o
555 DNA 0 aslad aslad

=039 Oy e &S Sl oud ools LS pien
S ln o 3ig; o oS 05 o0 el Wl s
Ol 3 &8 sl oo ol slo s 0
Ny (rl e &) s pSetr Skl gla 25T
S9-8 g0 O (s 0 Shos 5l lebsl Jgmax el
ode asetal pln e cblis lop—ilSe (YF)
oS o jlie NFKB Liwgs consl San 6 pSiions
el Wl o0 5 955 00 Semsl 4 Sl 5l wile

VPP 5 O g et OFY o550 15l 1 Saisju ogle alan


http://dx.doi.org/10.47176/rjms.32.73
https://rjms.iums.ac.ir/article-1-6540-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-11-26 ]

[ DOI: 10.47176/rjms.32.73 ]

B 8l sigunl sygS o) ojlas b oljer Wl gl (0 pe5 b

S olbs>Mo

Rl 59 909 S Al 5l 7 s allie oy
Jsol 5 S IS plos ol (orws Stalejl gy
Jole ples g 005 cule; sl Sl L S
aasite o3l daial oliasl CllBs 5 45 5 US55,
S il b o JSg 50 g o ploxil oys Sbjgal
O a5 o IRIAU.SARLREC.1401.107
5 0b 4l pole Sljs (S Cany olSiRgly (S
3l Xlesgeis 51551, (solal digS e B ain s
g 28 (Dbl Jiw g (gh o SKen ples
Dgb ge S

ol s el
szl yo dlie Jgl sy laicay 215 ,L demo
S i doy0 B0 dlie gl 5,505 9 b [SSg 5

od— g Oy 4 (K52 on S50 @ il

PSS P 0diwm gl § o) Ve bl Judow g allis
Ve alas g allw; joloio sliwl flaie a5 Jed ol3 3

adlails &S ) lie dus o

References

1. Ferlay J, Autier P, Boniol M, Heanue M,
Colombet M, Boyle P. Estimates of the cancer
incidence and mortality in Europe in 2006. Ann
Oncol. 2007;18(3):581-592.

2. Ripperger T, Gadzicki D, Meindl A,
Schlegelberger B. Breast cancer susceptibility:
current knowledge and implications for genetic
counselling. Eur ] Hum Genet. 2008;17(6):722-731.

3. Song M, Lee KM, Kang D. Breast cancer
prevention based on gene—environment interaction.
Mol Carcinogenesis. 2011;50(4):280-290.

4. Sturgeon KM, Ky B, Libonati JR, Schmitz KH.
The effects of exercise on cardiovascular outcomes
before, during, and after treatment for breast cancer.
NIH Public Access: Breast Cancer Res Treat.
2008;143(2):219-226.

5. Khan NF, Mant D, Carpenter L, Forman D, Rose
PW. Long-term health outcomes in a British cohort
of breast, colorectal and prostate cancer survivors: a
database study. Br J Cancer. 2011;105(suppl 1):S29-
S37.

6. Hashemi M, Ghavami S, Karami Tehrani F.
(2003). Tayeb Shargh Magazine, Fifth Year, No. 1,

VECE S OV gy o5t Y o505 15l) e S ogle alan

q

ey Sty Al az g Ll (VF) 00 5 e
a1 il 5 gl b (o055 o b5
ST TL Sl oo ol a5 oS 5 o)l
Sol sty as ele G Wiy so ol ails
@ Jezy Gl 9 Jounily (izeen (V) wiL
o sass LS5 olge g el 00 i o9
ot olge Shagoal 4 Paradole Gingerole siils
G S sl Calisre slaylb ;s 5l ailes o a5 wa
==l 1 glls gingerol (e (YF) oS
568 ol bslio 5 y5e55 0l 5l @il 5 009 S5l
UL akal,y jo (o aSiyl 992y b (YY) 05 oo
L Lol el oz plosl s590 51 slo g5 5 s
2 dey WU ) p e a5 Glides il
e sl ganar (il ouls plodil Ll sle 5iSTE
P8 ol e 51 (SGlea b S50 l5e o
a5 3o Lslasls & gy Sl Fgo S50y
lacuogase 3l g ais 8okl ol gudsy o
o9 S o Ol eizen Bl os ol G805
Sg @) Gie S8l Gados )°/L‘°u535*°

Ol oo il Guios ol ol wl Ly
9 o (29l (n el b Ao o (St o
2 s Gh a5 Sigml Gle,eSle e
OB eeiizes JLiSl )0 Wiy ol 9 Jobo Sy
e 4 ailgl ol sleslawl LG ols 13 lilew 4
9 Sl il 5lpleys 5 (S 50 Sen 950
DS oolaiwl s

as ols plis ol iz gl oM job 4
oieli8l g Bel-2 e malS ccely osls o ped
@ Jozy 9 Jemy g (n e Jolad diz ya 0l Bax
B sleygSLe ool s 25U 2l
3L Ol o3 3l oolaiwl g5 o ol iy ol
SRl e (B)lse GialS Ly plaebl L) wals
oolainl 8,90 0 Lol 0,8 dngs ol o sl yige 4o
Sty Oyt b Loz 45 055 o aogi JoSe S|
Dgus B juae

http://rjms.iums.ac.ir


http://dx.doi.org/10.47176/rjms.32.73
https://rjms.iums.ac.ir/article-1-6540-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-11-26 ]

[ DOI: 10.47176/rjms.32.73 ]

pp. 71-77.

7. Zhou GP, Doctor K. Sub cellular location
prediction of apoptosis proteins. Proteins.
2003;1.50(1):44-48.

8. Hagemann T, Robinson SC, Schulz M, Triimper
L, Balkwill FR, Binder C. Enhanced invasiveness of
breast cancer cell lines upon cocultivation with
macrophages is due to TNF-4 dependent up-
regulation of matrix metalloproteases.
Carcinogenesis. 2004;25:1543-1549.

9. Battaglini CL, Mills RC, Phillips BL, Lee JR,
Story CE, Nascimento MGB,et al. Twenty-five years
ofresearch on the effects of exercise training in breast
cancer survivors: A systematic review of the
literature. World J Clin Oncol. 2014;5(2):177-190.

10. Schmitz KH, Courneya KS, Matthews C,
Demark-Wahnefried W, Galvao DA, Pinto BM, et al.
American College of Sports Medicine roundtable on
exercise guidelines for cancer survivors. Med Sci
Sports Exerc. 2010;42(7):1409-26.

11. Rogers LQ, McAuley E, Anton PM, Courneya
KS, Vicari S, Hopkins-Price P, et al. Better exercise
adherence after treatment for cancer (BEAT Cancer)
study: rationale, design, and methods. Contemporary
Clin Trials. 2012 Jan;33(1):124-37.

12. Wu Y, Zhang D, Kang S. Physical activity and
risk of breast cancer: a metaanalysis of prospective
studies. Breast Cancer Res Treat. 2013
Feb;137(3):869-82.

13. Friedenreich CM, MacLaughlin S, Neilson HK,
Stanczyk FZ, Yasui Y, Duha A, et al. Study design
and methods for the Breast Cancer and Exercise Trial
in Alberta (BETA). BMC Cancer. 2014;14:919.

14. Gibala MJ, Little JP, Macdonald MJ, Hawley
JA. Physiological adaptations to low-volume, high-
intensity interval training in health and disease. J
Physiol. 2012 Mar 1;590(5):1077-84.

15. Zielinski MR, Muenchow M, Wallig MA, Horn
PL, Woods JA. Exercise delays allogeneic tumor
growth and reduces intratumoral inflammation and
vascularization. J Appl Physiol (Bethesda, Md:
1985). 2004 Jun;96(6):2249-56.

16. Gaeini A, Rahnama N, Dabidiroshan V. The
effect of continuous training on C-reactive protein of
wistar 14848 rats. Gazz Med Ital- Arch Sci Med.
2009;167:221-229.

17.Wong LY, Wong CK, Leung PC, Lam WK. The
efficacy t of herbal therapy on quality of life in
patients with breast cancer: self-control clinical trial.
Patient Prefer Adherence. Dove Press Journal.
2010;4:223-9.

18. Surh YJ, Park KK, Chun KS, Lee LJ, Lee E,
Lee SS. Anti-tumor-promoting activities of selected
pungent phenol substances present in ginger. J
Environ Pathol Toxicol Oncol. 1999;18(2):131-9.

19. Ojewole JA. Analgesic, anti inflammatory and
hypoglycemic effects of ethanol extracts of Zingiber
officinale (Roscoe) rhizomes (Zingiberaceae) in mice

OHen g (25 dao

and rats. Phytother Res. 2006 Sep;20(9):764-72.

20. Moheghi N, Afshari J, Brook A. The Cytotoxic
Effect of Zingiber Afficinale in Breast Cancer
(MCF7) Cell Line. Q Horizon Med Sci.
2011;17(3):28-34.

21. Tisdale MJ. Cachexia in cancer potions. Na Rev
Cancer. 2002;2(11):862-871.

22. Olivia FD, Marifrinol, Lesus GPD, Gralho JG
Marchon C and Ribeiro DA. The Role of
Cytoxygenase 2 on Endurance Exercise Training in
femail LDL Receptor Knoekout Overiectomized
mice. Anais da Academia Brazilaria de Giencias
2013;85(3):1157-64.

23. Heydari N, Faraji M. Ethanolic ginger extract
on body weight and breast cancer tumor growth in
mice BLBA/C.J . Animal Res. 2015;27(4):487-497.

24. Nasiri M, Piree M, Matin Homayi H.
Comparison of the effect of a period of intense
intermittent training with continuous endurance on
the expression of ErbB3 gene in mice with breast
cancer. Iranian Breast Diseases Quarterly.
2016;9(3):25-30.

25. Chen MH, Ren QX, Yang WF, Chen XL, Lu C,
Sun J. Influences of HIF-la. on Bax/Bcl-2 and VEGF
expressions in rats with spinal cord injury. Int J Clin
Experim Pathol. 2013 Oct 15;6(11):2312.

26. Moran EP, Agrawal DK. Increased expression
of inhibitor of apoptosis proteins in atherosclerotic
plaques of symptomatic patients with carotid
stenosis. Experim Mol Pathol. 2007 Aug 1;83(1):11-
6.

27. Maulik N, Sasaki H, Addya S, Das DK.
Regulation of cardiomyocyte apoptosis by redox-
sensitive transcription factors. FEBS Lett. 2000 Nov
17;485(1):7-12.

28. Chiara F, Castellaro D, Marin O, Petronilli V,
Brusilow WS, Juhaszova M, et al. Hexokinase II
detachment from mitochondria triggers apoptosis
through the permeability transition pore independent
of voltage-dependent anion channels. PloS One. 2008
Mar 19;3(3):e1852.

29. Jafari M, Shirbazou S, Sadraie SH, Kaka G,
Norozi M. The role of apoptosis in the cellular
response of liver and spleen of BALB/c mice in
cutaneous leishmaniasis. Iranian journal of medical
sciences. 2015 Mar;40(2):133.

30.LiJ, Yang Z, Li Y, Xia J, Li D, Li H, et al. Cell
apoptosis, autophagy and  necroptosis  in
osteosarcoma treatment. Oncotarget. 2016 Mar
19;7(28):44763.

31. Sun G, Guzman E, Balasanyan V, Conner CM,
Wong K, Zhou HR, et al. A molecular signature for
anastasis, recovery from the brink of apoptotic cell
death. J Cell Biol. 2017 Oct 2;216(10):3355-68.

32. Santana T. Apoptosis and cell cycle aberrations
in epithelial odontogenic lesions: An evidence by the
expression of p53, Bcl-2 and Bax. Medicina oral,
patologia oral y cirugia bucal. 2018 Feb


http://dx.doi.org/10.47176/rjms.32.73
https://rjms.iums.ac.ir/article-1-6540-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-11-26 ]

[ DOI: 10.47176/rjms.32.73 ]

b 8l sl sygSB o o)l b olyan i (gli5 (505 U

25;23(2):e120.

33. Seo JA, Kim B, Dhanasekaran DN, Tsang BK,
Song YS. Curcumin induces apoptosis by inhibiting
sarco/endoplasmic reticulum Ca2+ ATPase activity
in ovarian cancer cells. Cancer Lett. 2016 Feb
1;371(1):30-7.

34. Mahdian H, Farzangi P, Farzaneh Hesari A. The
effect of resveratrol combination therapy and
intermittent and continuous exercise on the level of
apoptotic biomarkers of cardiac tissue in male mice
with non-alcoholic fatty liver. Journal of Grace,
2018;22(5):469-77.

35. Shukla Y, Singh M. Cancer preventive
properties of ginger: a brief review. Food Chem
Toxico. 2007;45:683-690.

36. Shokri N, Ghiasvand R, Askari Gh and Hariri
M. and Darvish L. Anti Oxidant and Anti
Inflammatory affect Of Ginger in Health and
Physical Activity: Review of current evidence. Int J
Prev Med. 2013 Apr; 4 (supp): S36-S42.

37.Kim EC, Min JK, Kim TY, Lee S J, Yang HO,
Han S, et al. [6]-Gingerol, a pungent ingredient of
ginger inhibits angiogenesis in vitro and in vivo.
Biochem Biophys Res Commun. 2005;335(2):300-
308.

AR

\FW‘,;\‘NY‘A;M}:.;ULQLJ‘Y 093 Isjljus.lilk'ﬂgll:lllﬂ..ﬂ

http://rjms.iums.ac.ir


http://dx.doi.org/10.47176/rjms.32.73
https://rjms.iums.ac.ir/article-1-6540-fa.html
http://www.tcpdf.org

