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Abstract

Background & Aims: Breast cancer is the most common tumor in women and is the second
leading cause of death from cancer after lung cancer. This type of cancer accounts for 25%
of all cancers and 12% of cancer-related deaths and is associated with invasion, metastasis
and high recurrence rates, especially metastatic capacity of the brain and lungs (1). Over the
past 3 decades, patient survival has increased due to advances in treatment and diagnosis.
However, patients' quality of life is still negatively affected by the side effects of
chemotherapy. Targeted and hormonal therapies do not have long-term effects in most cases,
and some patients resist treatment with a significant reduction in therapeutic effect.
Epidemiological and etiological evidence show that aberrant fat is a significant factor and a
negative prognostic factor for breast cancer (2). Adipose tissue plays an essential role as an
energy storage medium and can act as endocrine cells to produce various active substances
(3). In addition, studies have confirmed that adipocytes adjacent to invasive cancer cells,
referred to as cancer-related fat cells, are involved in the development of breast cancer (4).
Breast tissue is composed of 90% adipose tissue with permanent interactions between
epithelial cells and fat cells (5). Adipocytes and their precursor mesenchymal stem cells
(MSCs) may maintain tumor phenotypes by acting as energy reservoirs for neighboring
cancer cells or by secreting signaling molecules and vesicles containing proteins, lipids, and
nucleic acids (6). For a long time, adipose tissue was considered an energy source. Today, it
is well established that adipose tissue plays a major role in metabolism as a member of the
endocrine glands responsible for secreting biologically active molecules called adipokines.
Adipokines have hormonal function and as growth factors that modulate insulin resistance,
regulate fat and glucose metabolism, and participate in pro-inflammatory and anti-
inflammatory responses (7). Adipokines are classified as hormones, growth factors,
angiogenic factors, and cytokines. Among them, leptin, adiponectin, resistin and chemerin
have the most studies (10). Exercise has many benefits for healthy and unhealthy
populations. Repetition of exercise not only directly plays an important role in the prevention
of breast cancer (incidence rate), controlling the progression of breast cancer and improving
the patient's physical abilities and balance, but also indirectly reduces fatigue and nausea and
increases Self-esteem and quality of life in patients with breast cancer (11). Epidemiological
studies have shown that exercise can regulate factors that increase the risk of breast cancer,
thus reducing the incidence and mortality of breast cancer (12,13).

Breast cancer is still a major medical, social and economic problem due to its increasing
prevalence and adverse treatment outcomes. Numerous scientific reports show the benefits of
physical activity on various pathophysiological aspects of breast cancer. Changes in
adipokines secreted by adipose tissue in response to exercise can increase insights into
proposing an appropriate exercise strategy to improve the function of hormone secreted by
adipose tissue in breast cancer. In this review, we will discuss the importance of breast
adipose tissue and then discuss the different roles of breast adipose tissue in the development
and progression of breast cancer. Then we deal with adipokines secreted from adipose tissue
and the response of these adipokines to sports activities. According to the above, the present
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study intends to investigate the effects of exercise on changes of adipokines secreted by
adipose tissue in women with breast cancer.

Methods: Search for studies on the changes of adipokines in response to exercise in breast
cancer in articles published in the reputable databases Springer, Hindawi, PubMed, Google
Scholar, Scopus, SID and ISC using the keyword Exercise Training, adipokines (Leptin,
adiponectin, resistin and chemerin) were performed. 16 studies of adipokines responses to
exercise in women with breast cancer were reviewed.

Results: In many studies, the regulation of adipokines secreted by adipose tissue, including
increase in adiponectin and decrease in leptin and resistin levels, was observed in women
with breast cancer. Also, Exercise interventions that reduce fat mass modulate the
concentration of adipokines.

Conclusion: Most research on the relationship between fat and adipokines has been on the
progression of breast cancer (68-70). Also, Positive correlations have been reported for
waist-hip ratio, waist circumference, or other indicators of obesity and breast cancer risk in
women (71). Exercise is a safe and effective adjunctive treatment for breast cancer. Exercise
can affect body fat and composition if energy intake equals or exceeds energy absorption.
Because adipokines are secreted from adipose tissue, any exercise intervention that reduces
fat may be desirable (56). However, it is important to note that energy expenditure during
exercise, independent of fat reduction, can also improve the regulation of adipokines, and
this strategy can ultimately improve the prognosis of breast cancer (13). Considering the
levels of adipokines studied, it was found that the changes in all these biomarkers are, at least
indirectly, related to body size. Therefore, the effect of exercise can be entirely or partially
dependent on weight loss (50). One of the chronic adaptations resulting from exercise is the
regulation of the production and secretion of adipokines, which leads to beneficial molecular
adaptation in adipose tissue and immune cells. Therefore, exercise is responsible for changes
in adipose tissue function that are able to reverse the metabolic disorder observed in the
breast cancer population. Studies have shown that the greatest effect on adipokines is
achieved with long-term exercise, 12 weeks or more (45-50, 54, 56). Regardless of the
greater understanding of the mechanisms by which exercise beneficially modulates
adipokine concentrations in breast cancer, physicians should continue to support exercise as
an adjunct to breast cancer because exercise alters the net balance of most obesity-related
hormones Therefore, beneficial modification of the tumor microenvironment ultimately
improves the quality of life and clinical outcomes of patients. As mentioned, after reviewing
research on exercise and its effects on adipokines in breast cancer, it was found that
increased energy intake, regardless of fat reduction, may play an important role in improving
hormonal factors in the tumor microenvironment. Otherwise increases breast tumorigenesis.
Therefore, future research should focus on determining the role of energy consumption and
its potential mechanisms in reducing adipokine concentrations in obese breast cancer
populations. Interactions between biomarkers should also be considered in future etiological
studies, while exercise interventions should examine the effects of exercise independently of
weight loss, various exercise prescriptions, and effects on central obesity. In general, based
on the limited evidence to date, more research is needed to elucidate the response of
adipokines to exercise interventions and their possible role in breast cancer. In summary,
most studies have reported the regulation of adipokines secreted by adipose tissue, including
an increase in adiponectin and a decrease in leptin and resistin levels in women with breast
cancer. Also, the reduction of fat mass due to exercise interventions was associated with
modulating the concentration of adipokines. Therefore, it is suggested to emphasize the need
for exercise in breast cancer.

Conflicts of interest: None
Funding: None

[ Downloaded from rjms.iums.ac.ir on 2026-06-25 ]

Cite this article as:
Kazemi N, Shadmehri S. The effects of exercise on changes of adipokines secreted by adipose tissue in women

with breast cancer. Razi ] Med Sci. 2021;28(8):76-89.

*This work is published under CC BY-NC-SA 3.0 licence.

YA

http://rjms.iums.ac.ir Vo OLT A oyl YA 0,55 5l) g Saisjs oglealan



https://rjms.iums.ac.ir/article-1-7007-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-25 ]

Ol (V) a0 &850 Sledll al g oy slaguly
590> 5l Gl Bl 5l (A0 oS s (plS g0
L SEle 0 o sbadsb ) Sloe Pz
Glize glag o b bl pots el slo ST
S 5o Ly jeban (pz 3L (M) cl s e
S8 Gkl Laglen sloml s Jslow o, Sas
5 AL Gmu09,0 908 la JUKw Sl gloduzey
Lacdly 51 s sl o 45 30 (85 55
(Sl Al S woaxalliy) «yogeVligeen dlax|
Lo JuSw ol () 0,05 o b poubigail 5 S
o Jlail L Lagl glo)l5g5le 5 b5 g0l Loy
lsmed LaplSanol wish oo dauly liglaods S
5 =l S, dlse sl sl ,eiSl sy )50
() Lol Olee 5o g s Gl oS i
|y asllas cnyiian nyaS 5 Oty iSgge0]
O )yl

@ plle 8 g pllo Coner sl ook wlsd 5559
3 iz joboan Less as ()5 1,55 o)1 el e
IS G i) Qi Gl 1 (6 55y
3 oz SLapllE 09ne g Gl Ll 8 200
e o8 5l ALy )15 (gagee A Lo JolaS
Cel g b, o JBla> 4 1) go5 cll> 5 Sl
@ Mo Hhhlem 5o (S5 SS9 s i a3l
Soielgredmnl Slalllas (V) 09800 by Gl
St a5 1) le,siSE Wlgi e g 45 Wlesls oLt
b WS aalais s o Gl Gl o
el ) Ol Gl e 9 S 0 5 9 (e
AYAY) a0

@l 9 0929y £ Jdo 4 b b
(Sbyy 0das JSie SO e it Sy
socxie ole gla i3 8 el oolazil 5 olaza]
Lo glpa iz 0 Som el sl
3o ot |y Ol by S5ele 235l
Gk 50 oz bl el e lacn gl Sl pes
295250 i Wlgi e (05 slacled 4y
Sorte Stz ) cmlie (nyed 3l Slpiiey psas
3 Ol (o S8l el B 5 (9098 0 Sles
«Sy950 syl )3 s Gl Gl e
2905 pely Conl) Gl (2 <8b Coeal Lo

AY

O)en g (Wbl d

dodio

Oe9d 9 0L 0 see98 e S@ld Gl ol e
el dny) Gl 5l oo 51 (SBL S e e
SN g Lol S 51D ol s g5 iyl
Ly oo JSis |y glb o b o e sloS 1o
b b ojagan Y ose (i 5wl ol
a3 ¥ (b (V) Sl g9, oty g e SSliulie
Ol cpansis 9 Oloyd jo S piny s 4 axnds
CetS Jlo ol b ccnl adl, (il e ol
sl Dl e U S i ol lew (S5
9,52 9 Sedin slaple)s 5yl 138 Gleys can
P r g 90l (o (GYgb Sl lse jiicy o
o S o Slayd Sl pSeia als b olles
So5elgueinl walel aes o lid Coglie oy
Jole S bml @z &5 wims oo (LaS (Sojeles]
Ol s sl TGy (e S g az gy LB
il epd Ll plpiear (@2 3L () Sl by
sat gla sl plsied Wl oo g o)l pulosl LS
(1) 0S8 Jroe alizee JUd olge adss sy 32500950
sl sl 45 alos S 4l lalllas oopl s ogdle
Logl 5l as prlee Sl s glodsbo jslne 2z
g-diso S Oy b bai e oz sladsbe (e
Oliay 8L (F) wls (a5 Gl Gl 85000 50
Ot ool EVLeiil g b by o il 1 78 g
ot oS5 oz sbadobe 5 Jbb! slashe
ol slady 5 (2 Lo (0) ol
et b ol 500 (MSCS) Loy ] 5l iy (ol o
I alees S sl Jsbo 6550 o3l Olsrea
Gla s 5 SedliSw slaJsSge iy Gk
Sl g Glad il g oo (utSg o sl
(F) oS Lad> 1) j9eg5 slacoigsd

F 3 5l e (2 S8l (GYsb Dae ol
AS Sl ool jastin 095 4 09l Al oo a8 )T
lssas plpsa puddglio )3 oy 8L Lol i
Jed sl Josse il ot a5 ol 315059, S0s
g e 0dmal " plSguol" a S el )
Olg—eamy 5 90> (Fosy50 3, Slas Lacnl S0l
S o Sy |y g Canglie a5 0, (sl 35T
3§ 9SS 1y S5 5 oy pd ilie



https://rjms.iums.ac.ir/article-1-7007-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-25 ]

=S Sdgplie ol aiin Ol Ol s @
S sS ol b glog 48 sy il Ao o
(€ 0 (GAL Al 9 Sy (69,5 (605 e o
JUES! gl 45 sl 5 50 50L ol 5 opal |
ooliiwl (o el & (555 @95 9 My Sl OS]
Ol 4z o Lads Jotus Gloged (o2 <l 09d o0
ol G iyl eolaiul b olile 5 lagy oy
oz <l il g a8 g 5l o (UCPT) S g4
il Geizmen 5 65,5l 0, o ol B L 3
O0) cl YL ol oS g slgome gl auan
ae Ely )0 27 S8 4 dhe 2y 8L has
i Sl 53 Gl5 5 S35 5,31 B3 sliamisS]
WSld oy S8l ol loged lgieas el anl b
Bl A Gloged oy 8l o (VF) 0sd oo
lgieds 2l anT )5 ol ool ol Akine 35 A
5 ogisioe £5Ld cloggd (yz SOl oAl i
a5 (sloged oz b Camspol 5 Shos lyiets Vgane
3 958 en Sloged oz ZL sla sl S e 4y xie
ilesls Glad 1y (Slwy saé 3598,50 50 Gl o)z
ol 0090 998 i K4 Gl (27 8L
1) Low 5l g 0y slo 386 51 (6 )l g Cansl by
2 bl G i 00 slashe wS oo b
Dls (LS5 s g9l Glhgd 5o (Sl das )
=y Bl as wilesls lis alasle;l sleazsly
Sl s Sliws Jubis!l sla Jobw pled o Gl
s 31 00l l Uy o plowl Sliglojl (VAN )
Ol Gl @bog il Lo Jsko b lojen Sige
patde 568 )50 Jgtus Gl (g7 SBL o5 silosls
ez SBL (V) el Bl o Sl sl sl
aS Cwloads aBlis 55090 sue plasl SO by
WS oo g5 ) Lacnl gl ol g0l Jelge

WS o S |, Jake il slaony] 3 ol by
ol g9 aS Gl gl j5 (Pl Coenl b Jilge

] O&C@@)ﬁ

Ol by 9 oty b o DL/
dd_¢ 9 Sl 0‘5‘)—9 °)—’94—’ <z s.,dl; aul...m; 5o

http://rjms.iums.ac.ir

O)en g (Wbl d

arwg )0 Gliey o> Gl bt lo i 4y asldl
o o o230 o Ol Ol S8y
o=l Bl s sz S Sl e b e la gl
429 b majlope (o255 slacallsd 4 bl gn0l
O3l ey dm 0o wad bl axdllas (358 0150
Shamd e slacnlanol Olymss o8 colled

33195 Ak Gl ju 4 Mie ()65 50 (1 8L

PLIE-1Y

s (o]

Springer, o Laosls ol L 5l eolaiul Ly goxin
Scholar PubMed Hindawi
)" 7 > 6)-"; & ‘Ql_?L;‘ ISC 9 SID
Sl il sols sslarul =) ‘5...5).’ SlMasl
(Ol Gl (052 <L Gl Gl — (25559
—=8559 Sl g Gl Gl j (0 05 5 e
g Sl ol ol oy lSgusl -l ol e
=090 Ly Loyl (09 Lo ye g (090 comslin o &,
Gl aslllas VP ggame ;0 ali8)S 8 o) 050
a4 e U5 50 (355 4 Ll o]
3,5 VoYY LY Jlow 3l ol 0,5 sg0 e L
@boles Sldllas 0aSs 5 Sl 235 13 (o)
o da g Lok ol b somius 3o,k 5l ou
Al ans 8 oy s Jlasl sl og,g sl lae

Scopus «Google

.|).> \

sz b

ot plasl Sy gy wSheS 28l S0 (02
G Sz sladsl sl Siite g0
Lasliy Sle dbacowgidd 5l JStie (3g,0-Log sl
gbome sloJobo docadls b (JLligwl sla Jsho
7 b G sledsbe 5 ok )5 S5l
Wb B lids oy o8 A 3l sl ] . (VF) ol
Seb (27 Sl Sl ond LSLAS 5y g (slosed
So sl as a5 5l 0, d Lol i (WAT)
g Sl 00l S5 S (oo ()7 0 ks
e S oo ol)"l &5 G{l;x_é slrosey (o
G sLadsNge 5l 6ol &5 Cenl oud (et
byye 1S gol 5l (gl iS o adsi 1) e

Ve OLTA oyles (YA oyss 15jl) 1S js glealan


https://rjms.iums.ac.ir/article-1-7007-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-25 ]

b5 33 ey bl I dond e L;melfxia'l Olpsss (559 sled il

sS VP al5oSS 1l ot g9 Se e
ol ooy JSCis acsel ol VEY 5l asT el Seidls
Ol ¥ pgs9—eg)5 59, LEP f g (ot
7 Sladshe bwgi baee 5 058 00 (510550,
Bebee g g P dede (o7 8L @l S )
ol G mh i el e gl 5 (25 8L
L)l g ol plo e 5l piion 055 50 et ol
310 Gam IS5 (7 9 oz S8k GRS b (ke
515 Slae g5 ObR o 58 4y sl b oy (V)
Ciz g Sledll ples 2SS alez il eoite (S3olen
Ol 90 b et (Y0) 05 oo Jlosl T, (g3se 05
gl Rl e Sl LU 5o jes5 L3, 9 by
Sz 05 0 ot (bay by Sl g o pw (rtd
(=) s ogde (YF) 0,00 0g2g Cudie alasly 4l b
Al 50 o2l agez )0 (2 S8 o o ol
(YY) el aidly ol Ol ol o Jowe o ok
b bdye o sledsbe )0 ol odsi cnl 2 ogdle
sl il Al oz gladshe b anslio ;o olb
sz sdobe Jols )0 uitd ams oo plis a5 el
o) (VA) o)l il by ol sl ol 5
Iy Ol 2508 sl 5l gk Cunl S
Ohy dm Seiliwlie cd iy L5 0l eg9,0 oo
ST hasd 52 STl 5 50900 998 (2 S 6]

S LS ¥ gain 9es9r S 0iSSggo]

&S Cowl 0dls (6,035 50 ) ADIPOQ (45 Jawgs a5 ol
ADIPOQ 5 a= 515 ls 1,827 pgj505,5 ;o
olis Sldlle wed o oo (2,2 ool ;0 Yol
6L®J5L..u B ..\_:|9.:‘5A u.....i:s.ub" L)L“" aS el oolo
Loyl b 5l uiSigol g Lall 5 K00
O 350 s=eal sl Jolw an a8 conl (LleleS)
(nloiome oS ok sl 5 Al (sla sk o0
call X g VIIT sl DS L cpiorad g Sl lad o
s 5 kol Vb JSlge 35 L o8 ol
sl pxiS90] ae Sgilbie 3L 0 Jele
5 3¢ l5 pacdgilio jo ) Lol Lid (uiSisnsl (YR)

VEe OLT A oyl (YA o) 53 15jl) 15Salsjs ogle alan

AN

@lag 3 (ot G 9 0S (o a bl Sl
)l (205l g 5 )lo, ol (b Ly Sl pss
sl ples BLS,I 65130 )0 (ot A8 (27 <L
Ol 2z <8l ol o Slae )ls iy baimoy,
O 5k Sge o ol @slesll g (Blat g5l e s
99y yo ool G by oy 8L a4z STl
=8 (555 e S plgrear o)l Ly g
S (oo SoS 55 Gl (b Zd 50y 5 Ay
Sl L wosd ol aw (b (B9 nlple
ool s Slellias S oo Iy popitinms olod o)z
Gk 3l Lol slaadse 5 (pz sladshe o5
Lolsgp wd i Gosb ) dex g0 9 iS5 S 20
e plie ot g ol ey slooonS g
WS e Cagi |y Gl Ol (Glb s sla gl
aSL olasy g ojlasl Lgs as ( Bla jo (YVTY)
235 e (Hnos b 3 22 sloshe Sl 5
oS 53 Gl b a0 Mie Bl lilen
Solom S iy 5 S o0 (LS F el o jsess
gdos paive yo g S ye 5l 6 VL Sl Oliae b
Céydin )3 1z Sladshe 3t adlas o, ol
Olbem Oloys (sl 098 (Sl az g5 90 (5 5lor
(YY) el 3>

[bu.;b’}u.)i

g9 70 5l Glem 0SS oo (myz sl ol
P AS LS m S S g 9 H9,90 «Edplie
o= gl oo il S gl g iean Egoe
g;..\_3)‘ o gloc Jlad o las o melfwo'\
(55,5l B yman gl b 5 oy 055 Ao
ala wlg b Jilaie astils (F) Wi s oladl 1Sy
ol sladsw 5 22 sladshe m (g0l
Ol Gl s 51 8 Slislin g Wy 2S5 Eely iy
¢ Cymmid iy 05940 Lo dloiy] jo (YY) Sg oo
SlaiS 50T plgieds (68 g Crwn 5 (eiSSgml
Oy b e o)z ool 5l ool Glive o lS
S g5l g Lo o olwlid (00iS (0 35 yo
L by 252 slodobe 5l oad Giie slocnSgmol
i 9 Ol Ol s L8, Syo 6l (o e
Lol (55958 385 (o559 SIS

http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-7007-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-25 ]

3,18 s by Gl alo il ilies slaglo
ol g Gl Gl S8y Jotus Gufinn)
TLR-4 L Jol a0 0 a5 ol ol Slaogas
9 NF-kB sl e Ll ay jomio 5 950 o0 alanly
Sgiis oo b ps S8 yin ;O w0 yuno 90 STAT3
ot sladsbw )3 5Logl el rizeen (V)
555l lp 59 Ceglie dy ot a5 95 g0 ey

A(V0) 3580 (g 95 93 5 (5L

Sl 00355 gy o Conl (S gnol G S
5 e oo a3l 35 (RARRES2) ¥V g5 SS90,
Bebies Ol @lisl @2 Cdbohga ol den
a8 sl dial e VEY L asSg n SO Sladl o oS
=2 of el sl Vo Jlio i N i s
05> Ol )0 (Sidom S e (npeSon B
“C Al b plood JUb slen b 358 00 Bi>
9 P B Loty Nigh oo wdy Sl
= ol Gr eSSl (e sl 089 ) (rttins
(V8) Sl o5 a5 JLsd VOV sy aS 45 0 S
adog ;o alerd o 89l (Sjglom o]l
Ve (rlSgeS B on S 93 L wss ol
G g boads cax ) g45 0055 9 (CMKLRI)
99 o alin jobas (a8 095 o0 el (GPRT)
logul cel g oS oo Jlab g Jate|) 00 S
Od=d Jlad a S Jlo )0 05 b o Jolw ca Lz
5 p—dS (5938 Sle—>13 4, > CMKLRI1
o pleerd Jlail wgd oo ERKIZ (g0mdly ) 9ind
et 93 58 nd (d JUad 4y e LSGPRI
Y 69 (B geS ad 005, S (YY) 09l oo SEILKs
099 (=S 00 S S (CCRL2) C-C adige
el s GPRI s CMKLRI & o] Jlasl b 555 oo
St (a8 (1F) 035 a8l (08 ndse
O oN sl adgl slagaly jo Lol Jele SOl
] Sladlas (FA) acilb Ol b g ca] wighe
Ol 55 (oot G (2505 &5 el ]l (S
b s 13 S s ool (UL ol byl
U555 Sl 5l gogomme b Slass Lansg lin

http://rjms.iums.ac.ir

AY

O)en g (Wbl d

45 el oo 30l S e s5b 5 g
o o Gl anwgs 5 oLl eculis b (22SSgo]
0555 15 85 b 5l Baes (uiSig ol (F2) Cul
J—oc AdipoR2 g AdipoR1 « piSGe—ool o .5
Sl 5l ool s 4 Sliws slacdl yo a5 05
Bl ol (7)) 0-d 00 (plulid Gl
Ol Ol s dnsgi )3 2iSigol (slons S
oo n ol g Ghles o Ui lus (asiie
== 9= o 1, AdipoR2 g AdipoR 1. oSG0l
P (eSSg0] b g (MT) iy 55085 o Sy
255 S S osladl (Sl joagi o g b slatee
9 SS9l a9 o e & 0o lis b
JyiS ol ) Copnd iy 3055 ,5AdipOR1
aS ols plis el S omby (e B ek
39 E—wl (—Sow AdipoR2 s> 4 AdipoR1
e Gl jseg dmng )0 (iSignol SIS
30 08,8 90 ol 40,5 astiee glp (YY) il
Lo )l5 ol 03¥ (550 Slalllas joim j5058 olon]
= S8l 0 iSSamol e a5 Wleols Llis
b 8L 5l ST g JB by Ly ol
mRNA Lo i A_TGJL>)¢ WO Gl o)z
a8l ali8l oS LB jobar (uiSSenol oS
Lo Jshe 13 5eSisnsl i 5 a8 Lail 5 (PY) cond
IS ol nl il oS plby b das e 252
Sl slogtis p g (uiSigol ( 0gdll abal,
el iy b s s glacdled o oI L bad s

S P
Pyae Gk ges0 5l 500 (SO et ),
peymate (b5 S plped &5 Sl o) 8L
30 Oy 9= oo aill (ADSF) o> cdl
J—doamsas s Vo) Jl ol hse yo lacl
ay i yedgmdl 0, Shas 5o S5l 0 T ol
WO aeitn (b o ) o el gandl a4y Conglie
et o7 S she bawg &5 cul Ggills 5LS
slaJsbo 5 a3y Sl dacowgise) el slaJobo
Sl 35 (TF) 098 o0 g 5 (gl 52
Ol ol gl s Suaglie ol il
3 ey 45 Sl oad s i (V) 098 oo

Voo JLTJ\ o)\».i: JA 09> |5j|] bSI.i.ljJ?.ﬂg.l:ﬂl:.l.ﬂ


https://rjms.iums.ac.ir/article-1-7007-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-25 ]

O3 5 o €8l jl amd e slacnlS gudl Sl (855 el I

ot 509 336 oo Slalllae sanl liny Gl s 5
A e hlow jo Iy ) o bile 1 ansis |
cloadl Jlo ol b ailes,S b)) Gl Gl o
Olis ol 5 cwdie aliwd 0SS lgdal 39250
O aw 4ae VY Coe 4 (s3lee B3, 4S5 wisls
5 1 iy ol 4 e il 5 55 Ladly
oo 0995 Azl g 0098 axlllas (pl jo a0 o
09,5 4 Comad (2359 (e A VY 5| Ly (BMD)
o B e g 45 o 23l 2lS J S
(WHR) (5ol a 505 559 5 (0 (o2p% S0 0
(olas S adlas S 50 (F0) wis sanliv
alsloe SO Jlos as as iy ol w B aslesl
Oio9 A3 Ve Jold i )5 L aw ale 7 0555
Slaie d(a—in L8 (L, TAD L5 £0) s5len
539 bamsgie) asls Es 1, 895 s 5l (s
AiBo VOV e g (bl 5 LS o o, TolS 1[4 4
9 s (2lf 4l Ly olyom dlae oo 0l pal
a3p 5l S 59, 50 LSS Fr ) IS g
O o )0 ()l (me 1alS (oud e (6351
6500 Slallas yo (FF) wisls lid yem 50,5 0
(YY) (59, ooly aan VY L b Baile;l a5
W20,S (FA) sjlen jo),9 aan 0 aado VO
L dmmlio )0 o Guid Clile (o (5)l0 (Sre S5
5 o)l i joban b esalin J,0S 0, S
oo cdled i polae a5 wols las o),
O3 VYV 50 o (oo e b ons (B)1S 055
ez (FA) oo LLS I b b snilesls
@wiin \V) (il 5 Bg lojed (n el oo SIS
2 (And 52 )0 (G ped 483 VO g atis o al> ¥
Ol Ol (Baslejl 5o i Glie RalS
G339 0955 5 Oy oS L S csloads )5S
Mo (o yo (Jl ul b (00) Sl 0oy of o
st anlis Jlr elo 23Ls 5 gz 6 tals
=4S aas oy o> U Pl el Sow a5
3o Gl saels Cows 4y i sy (6,0
5 2 o)) 5l S 5 L Iy (e ati 1Y
O e )0 (610 (e S Slen )9

(Vo) oL g JuKJ (0VAY) ais saaline
G948 VPl ey et ol a5 wis ST 158

VEe OLT A oyl (YA o) 53 15jl) 15Salsjs ogle alan

AY

aS wil s (VA lSes 5 el I cal 00
b oo IRl Gl by sl 5o (p eSOl
Lo el 5 chord (5T Gar LYl G peS Ol g
(bl () Sl olyom SG55l53k 5 (b ogllael
Che sy SNl S el See (1 oS p e
obad 3l A5 el s Gl 53 00iS i
Ol Gl B L o p (0 oS mhanw 45 Cal 00l
oS G 9550 50 5155 nl @ls Lol ol bl
ages ojlal )y Conl sgaome Gl Gl j ;3 0y
(Fe) ogdood b pllo J7S g g Col SzgS
S b ool e i Slides ol ol nle
3 99 Ol Gl 50 0 s (0 oS (Gl Coren

Ol0y0 9 oS (S Siiny 40 g9 Corot]
ol b pw

Ol s 39, s algh co leid & (28559 Codlad
o b 2lg oo aSdy ams a8 ) (liny
Cedlad GLolie 0,0 136 by by (el
So 0 Sl Gl s 4 M Lo 6l (20559
cdled S ciul ol 5l Sl g o bl Tl
SySdes o oS 5 (Sisde iy ganie Sl L0559
Ol )0 (S CoiS g (Blidly, mls (S
Ol eizmen (FV) )00 by b ps (3le s 51 g
O e is 5l 8 (55,9 45 Sl odls colo
045 g (loyd azl lp 4z JB Heba i
aalllae SO mbls FY) sl & o Hlen ol
Oy 42 M Loy TITAT ol S5 ous] 9055
o g S e a5 e oo Glis Sslinlie 8 by
L ogSae g azgi JB jobas (yliwy (ylbo s 51 206
= odbe (Y1) cdls bl )l awsess 51 LS (5559
1= s a8 ol plis (6,500 alie aslllas <y
Sote |y Hlew gl Bl oo Glins oy panseis
e G309 Db 5 oles ol g9 (FF) wisy
355 )18 A gs 3550 Wk g Cunl

Mo HUj 40 i oo g0 (0549 cedlod 4/

ol gl v
by HeS L S it oS el cpl 2,8 ax S

http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-7007-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-25 ]

L)’“"))? aan \Y u‘)l_i-o&) 9 ‘;w..\io ax)Uas o (AA)
FO-YO s U (g9, 0ols as 80 FO U YQ) s5l92
chw (e jo L a v Bae I8 L5 as )
o e 4 Do andl U5 50 Lewodl uiSS gl
O g muS (Jl ol L (0) ol iolial ]y by
e \Y 5l e ‘JNSJ%QT zdaw wisls Las (Y-Y)
PVONY sl RPE L (oS 5 (o9 by ped
0,50 6l (e i iy b Syl ol
e VP ol s (Ve ) o) ee g JuXJ (F0)
Ol s ool jo uiSSeol polie ;o 55)s
W50, oy 1y Ojg LSl Il 5 S5 oS Gl
L uiSSgol g uiSSgmal polie a8 ols oylis s
OB losl j3 () atae V7 5l ey YU (JoSse (335
7 ey addlhas (pl 5500 i Ol Ol
5O Eaazma ;0 (OF) ol lis )l S s
sl 05 5eSSgsl ol Silidl a5 Slagios
alos 15 555 1y Sl ped 0,90 5w ylies o jan
J_f:) 0dal Csd a C"L“’ cde <z C}Luu u|)~.u
l_.> ..\_:‘yL;A u.....i:ﬁ_uéi C?'L:_“J o ol 0l
Ol a8l s e e DAl Slas e 9 Sl
Cewd 4 @l_.., 49 A_I‘BSGA > @opﬁj—‘ ol Consg

il 5 1 5,5 llab Jls & o]

Ol 0 Ot jy Gliwo gt (i jyg colad W)
O b Glb pw 0 Miceo

Ohloss 5 i) polie el (oS Slalllas
Iy =23,9 Sl yes JLs an by by 0 M
OHESen ¢ oS s aslosls (1,8 ow) 0590
dw) e Sl el aan Ve aS ols Las (Y+)A)
elS g (AiBs Fr aud> 0 g alin 0 aul>
Oemzred At Gl (b 4 M (U (s,
s BMI alS 1 (gls (me 51 Guidly ol ol
L .OY) el by gl 4 Se U3 WHR
Ohlem Gl ez (ilide slo by, Sl 4 4z
g o0 o sl 428 )F Dj50 iy Ol s 42 Dl
= V) ol gl Hlew (SBw g 4z 0 4 A b
3L (6 i Sladod gyl 4 b dguse waleds gl
Uil g )59 4 (i )y ol el L5 el
o by | Gl ol 5o ol Jleio|

http://rjms.iums.ac.ir

At

O)en g (Wbl d

09339 09y Dy 5 iy by GBS o
590 «(BMI) (yom 0095 @l 10 g b cxe ralS
SHAOY) slas Hlis oo oy o0 5 b 4 oS
99,10 518 (o) ki r-’L’ RS N PU eS|
Ol 1y 55l 03 5l ol sla JuSws a5 Ll S
o) B A P S W S IV RV E L gV SR V- X
o5l Ho-boas (65 Cusgaza by (1555 wile 0,108

A2 g0 il | i clale

L) 90 it o o pt (i pg cedled i1
Ol Hlbpw 4 Mo
i 0995 (L Ly (5iSig ey oy Sne 4l
025 A5 Ol Gl GB kL 05,5 ;5 (BMD)
Sde 4y cdian 40 4ado VO ) lawgie ol b (g5len
Ly Joeme cdle L LS{‘A‘}' 25, 0ysbie g (atan VY
539 LS L 4 El oat ssalice s, |2
Jul; S O34 La:oT u*-‘S‘ﬁ*-‘°T CJ""“ ‘Qlfw Jﬂ
Mo 5 ol S anllls oSy 4o (OF)
L ol yo (o pei aali slyz! 5l o b o s
0y 3 VD LT+ 5l eileg 5 s oz, Ll
omlidlaan £ ook 4 gaen o LY B LS
Ol G5 G905 )0 (eiSigml e 10 ()ls (e
ool g iSSam ol go s plaw (Eol381(B0) Wsls
Olb s el wlow ()l jo (o (7 S0y
iy 505 Dl o3 aZie VY Sl Gy Ly
a8l (Lis (08) Sl 00 canliie
308 sz deyd GhalS A ) ey (iSgn ]
wooly s by ol s 3l azsl Sl ol
sle Ll (Y VA) olSan 5 (bl bl uien
o g aan )0 duls aw) Lo Ol el aba Ve aS
eSSgol (1alS p (5)ls (e I (akBs £ anl
Sl yod pizmad 3,18 Gl Ol 4 s L
O 0355 arlh alS )l (ge ST Dy
a0 Mo 53 (WHR) by 4 108 550 5 (BMD)
i s g b (OY) bl ey ol
Mo (L35 (eiSigneo] (gaym gabaw o gixe ol
o ilse el aie A Lo & i Gl @
Ao, DO U Fe cal b gilap Dlo jed aia A o
alo s JmiS 09,8 b duglie jo Baw L8 Lyo

Ve OLTA oyles (YA oyss 15jl) 1S js glealan


https://rjms.iums.ac.ir/article-1-7007-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-25 ]

O3 5 o €8l jl amd e slacnlS gudl Sl (855 el I

Sz (FV) S o sl |, TNF-au g IL-12 Lozl
Mo Hhloss 50 Guian ) gl Gl bl a5 el ous
Sl e (8555 Dl o3 5l Gy Gl Ol oo &
3l = plsean Laglg Sl (g5l JLsd als
Eo—oze ;0 (OY) 893 00ls sy ol sloassl )8
e b5 50 (o859 Sollad 4 b plS sl Euly
Lol Cl 00y gy 2 (5059500 j5bay Ly (b
el 5o (o559 udled Sblie » oud plonil lalllas
2P ez S lamdyie slayss )50 ol
Sladllae pl bl s ls 0St Gl F oSk
s slacdld Ol ST S5 gl 6 e
Oy Oy 0 Dis U5 50 LB gol @l s
el LS 050

5 s e abuly 4 by pe DL S
=V Gl o0gm by ol s iy b S g0l
o5 )90 S 3550 )0 Cute Dbl )| uizren (FA
b s Slr gle (a3l plo b oS j50 (S @
YY) Sl oads (9)155 (65 50 s Gl juo 40 S
Ot sl S g el (S5 oy So 559
S5 a2 b il Spae &5 (S)pe y0 Sl Gl
Sl e (039 MJL'—" gy 1A 15l asl plp
oS Ll slhams 18 b cod ) oh oS5 5 07
455 NigS oo od i (o7 Sl 5 el 5]
Sl (S das JLalS |y oy a5 ob) )9 alslos
=5 a8 ml 4 az g (ol 0F) Bl oollas
(5559 Sdlad (b (5,5 Bpae &S Cel (55940
Lo ol oeiis Wil oo 525 (2 SRl 5| Jitis
a1y e Sales 3 Pl (g wiSu e |,
OF) iz S5 |y Gy Ol oo (5T
ol 535 b L gl s bagelSymsl 5
4l O] (985l il olyen je 9 S b iy
S aml pad BB LS, SO A b3y cdlad
Jyone soboan Sy Glbjus 4 M oy o5
Aoy A i Gle) )0 g diws o5 adlal gl)ls
aS ol ol olizel wyls o oz 5 @YU L
=z 0995 LualS 4y pmie a5 iy Ol Ladd

VEe OLT A oyl (YA o) 53 15jl) 15Salsjs ogle alan

dL")‘)" ‘.)")—“'fu/)—*")"w"))i “JL;g);/
Ol Glbpw 41 Mocwo

Slis Glesedn op oS maw b iy 4 azgi b
9 T o sl el plw L alaly oo
anfllas 0y90 (o055 Codlad & sl o by (b
Sl a8 5518

599 5 O 1oy B OT ol i’ il
O g das SralS ) oy 00g8 Wl oe (e
Logsryse oble g o)ls (6551 Bran ;o (cote
(shgrml o cpmal JoSSI ¢ 55595 el guail alo |
Bl Gl o Ses 4S9 (90098 9 (g
S B,k 1Y) 0,105 o 53l wes s 1) ]
by ey )9 Ldme 9 Dol abe Jsle oz
G5 ages Celow (it (559, Aled oy e dss
2 U959ty 0ol hex (557 Jolsi pas g 5>
o)l35 Y cwl Fge lewdly puad cdale ol s
S o> b dds i 5l s (el 4SSl ool
Lel G 0y SRLS et (D 5 D f,55)
ol Sldllas (F0) 555 o (iSigms] gl il
Sl S s 5B Dy ARLS 45 s e
zda G (FEFO) ail 5iSTamol Giulil pslSo
0355 5 (i 0995 (AL (35 b Lawsdly (iSigpao]
5SSyl (FF) o)l 092y (bt Laily, 0 0y
Gl L Ol gl Ll 953 o0 i (27 bawss
eSigeed] g (FF) Wl oo 22U 27 sl
3,0 gSae daly olixl g galz pj o)z 0355 b
2 0559 5 s=ib Dl 4 dsy oo Sl 4 (PF)
oL 59 Lemadly uiSSaal talp 8l )8 s oS 5
iz il iy i by ol 4 e
sbe pazld (opz 0355 ()9 o abol> Ol s
Olean oled! Ly slo S gl 5 (G eg g ]
Jlss a iy poldie j Joizme (glo il
o)l Oladllas il (oo ke (SB35 Dl el
by (A jeban ) (il o 45 Wlos S
O G g 09d 00 9y a3y S b tou! (sloJghkes
Lol o0l Slgiiog 53 55,5 Lo 4 Comugige plad o
sle gl adg i) b lo3leg Sl oo

http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-7007-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-25 ]

Ol olbyes o ol Jloml (285 5 (23555 <Dl

=

Ollhas pinn a5 cdl g oo s jsba

8l 5l oo md g sla S gmo] pulass suds bl
o ol Ghals g uiSigmal Gl Jals o2
DSy by ol 4 e (U5 50 s g
Mo 5l b o)z 00y Grals uoren 0o ,S
el 1958 o yam LS sol clale haw b o5,
3 5559 Sl yed syl pgrd 2 09d oo Sleiin

390 AT Gl (b e

S g 9 S

IRMIAU.REC. o,lo—s b 551 oS b geioss (ol
1545 goldl S 5l alews oy b ol 1396.105
5 S oo 4-; . PR :.‘o 6)&& )-*él} .." o TQL?L;‘

05....46.4 ‘SJL))\,\.S

References

1. Vasan N, Baselga J, Hyman DM. A view on drug
resistance in cancer. Nature. 2019; 575:299-309.

2. Garcia-Estevez L, Moreno-Bueno G. Updating
the role of obesity and cholesterol in breast cancer.
Breast Cancer Res. 2019;21(1):35.

3. Scheja L, Heeren J. The endocrine function of
adipose tissues in health and cardiometabolic disease.
Nat Rev Endocrinol. 2019;15(9):507-24.

4. Wu Q,LiB,Li Z LiJ, Sun S, Sun S. Cancer-
associated adipocytes: key players in breast cancer
progression. J Hematol Oncol. 2019;12(1):95.

5. Pallegar NK, Christian SL. Adipocytes in the
tumour microenvironment. Adv Exp Med Biol. 2020;
1234:1-13.

6. Bandini E, Rossi T, Gallerani G, Fabbri F.
Adipocytes and microRNAs crosstalk: a key tile in
the mosaic of breast cancer microenvironment.
Cancers (Basel). 2019; 11: 1451.

7. Ntaios G, Gatselis NK, Makaritsis K, Dalekos
GN. Adipokines as mediators of endothelial function
and atherosclerosis. Atherosclerosis.
2013;227(2):216-221.

8.Ouchi N, Parker JL, Lugus JJ, Walsh K.
Adipokines in inflammation and metabolic disease.
Nat Rev Immunol. 2011;11(2):85-97.

9. Coelho M, Oliveira T, Fernandes R.
Biochemistry of adipose tissue: an endocrine organ.

http://rjms.iums.ac.ir

AT

O)en g (Wbl d

dg-dsoe Lol S gmal Chle Jhuss &y e 955 o0
o 50 Sla S sl polie & azg b .(0F)
e S s (] den Ol s a5 0l aduie
Loy G ojlasl d el it jo-bas JElao
L Sl wilgs gm (o859 Sadlad 13 ol g n
S (00wl aily (59 halS 4 o> b
9 9y me i (A5, 5l (U e slo B 5L
FsSse )55 el a5 ol la S gl s
1095 o (ol Lo ol 5 (pz SBb )0 dhe
S8l 3 Shoe Dlpds Jotuns (25559 Sl po3 (nl plo
Slpbe Pt o p (5l 06 &S Cwl o2
ol iy Gl s 45 Ms S 40 0l cdwline
5 50 opii 5 el 1 S s
L ain WV (o259 Do (SYob (nyei bl gl
S Gy (FO-0+ DFDF) ol ooy fol> jinn
Sedga jobods (059 45 e el i S0
WS o s iy Gl o 1) e plSanol clale
Oleys S plgmean (1555 5 pligres Wb (35
Giag L amsS Snles Gl plb s o (S
3 ) Bl b b e slaggeyen ST Lals Jobs
3 90y dansmai ) Wedgw hasd (nlply wes oo
al) Ohlem (b @bl 5 (S5 CedsS Sgne <ol
Syl |en
plosl SLaboS (o) 5l 2l S5 &5 johailen
oS 9ol 59y 2 o Sl 5 (b9 4 bgsye o
Sman Gl 8l a8 ad et e (Gl Gl 5
G Sl S (22 eSSl B (635
259 5y laroe 50 (Sgeyem Jelos Sgnte )3 (oot
b Sty @lh)sey ©yge (nl e o a5 anl axsls
O b oan | Sladss (ol ol D20 oo w38l
G228 5o T o5l (sla muilSe 5 (5351 B pan 1S
bz Ol Gl Cmez y0 la gl cbale
odi| SO jglsl Slalllas ;o (rizmen Sl 35 et
ad )5 A )0 gy b, LS e DLl il
b 5559 SlAT b (3559 SASlae & Jl>jo 5
il sle e (s GelS 5l Jiise jo-bas
st DS iy 655 0 SBlo p DSl (255
Sliios gyl 4 L5 Sgaome waly d bl IS
i Lol S gl nly 00,5 (-89, T e

Ve OLTA oyles (YA oyss 15jl) 1S js glealan


https://rjms.iums.ac.ir/article-1-7007-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-25 ]

Arch Med Sci. 2013;9(2):191-200.

10. Lemoine AY, Ledoux S, Larger E. Adipose
tissue angiogenesis in obesity. ThrombHaemost.
2013;110(4):661-668.

11. Wang Q, Zhou W. Roles and molecular
mechanisms of physical exercise in cancer prevention
and treatment. J Sport Health Sci. 2021;10(2):201-
210.

12. Ibrahim EM, Al Homaidh A. Physical activity
and survival after breast cancer diagnosis: Meta-
analysis of published studies. Med Oncol 2011;
28(3): 753-765.

13. Schmidt ME, Chang-Claude J, Vrieling A,
Seibold P, Heinz J, et al. Association of pre-diagnosis
physical activity with recurrence and mortality
among women with breast cancer. Int J Cancer 2013;
133(6): 1431-1440.

14. Miana VV, Gonzalez EA.P. Adipose tissue
stem cells in regenerative medicine.
Ecancermedicalscience. 2018; 12:822.

15. Kajimura S, Spiegelman BM, Seale P. Brown
and Beige Fat: Physiological Roles beyond Heat
Generation. Cell Metab. 2015; 22:546-559.

16. Bartelt A, Heeren J. Adipose tissue browning
and metabolic health. Nat. Rev. Endocrinol. 2014;
10:24-36.

17. Kotzbeck P, Giordano A, Mondini E, Murano I,
Severi I, Venema W, et al. Brown adipose tissue
whitening leads to brown adipocyte death and
adipose tissue inflammation. J. Lipid Res. 2018;
59:784-794.

18. Howlett AR., Bissell MJ. The influence of
tissue microenvironment (stroma and extracellular
matrix) on the development and function of
mammary epithelium. Epithel. Cell Biol. 1993; 2:79—
89.

19. Zangani D, Darcy KM, Shoemaker S, Ip MM.
Adipocyte-epithelial interactions regulate the in vitro
development of normal mammary epithelial cells.
Exp. Cell Res. 1999; 247:399-4009.

20. Sakakura T, Sakagami Y, Nishizuka Y. Dual
origin of mesenchymal tissues participating in mouse
mammary gland embryogenesis. Dev Biol. 1982;
91:202-207.

21. Bhardwaj P, Brown KA. Obese Adipose Tissue
as a Driver of Breast Cancer Growth and
Development: Update and Emerging Evidence. Front
Oncol. 2021; 11:638918

22. Kothari C, Diorio C, Durocher F. The
Importance of Breast Adipose Tissue in Breast
Cancer. Int J Mol Sci. 2020;21(16):5760.

23. Cha YJ, Kim E-S, Koo JS. Tumor-associated
macrophages and crown-like structures in adipose
tissue in breast cancer. Breast Cancer Res Treat.
2018;170(1):15-25.

24. Pujanek M, Bronisz A, Malecki P, Junik R.
Pathomechanisms of the development of obesity in
some endocrinopathies — an overview. Endokrynol

O)en g (Wbl d

Pol. 2013;64(2):150-155.

25. Sanchez-Jiménez F, Pérez-Pérez A, de la Cruz-
Merino L, Sanchez-Margalet V. Obesity and breast
Cancer: role of Leptin. Front Oncol. 2019; 9:1-12.

26. Pan H, Deng LL, Cui JQ, Shi L, Yang YC, Luo
JH, et al. Association between serum leptin levels
and breast cancer risk: An updated systematic review
and meta-analysis. Medicine (Baltimore).
2018;97(27):e11345.

27. Gnerlich JL, Yao KA, Fitchev PS, Goldschmidt
RA, Bond MC, Cornwell M, Crawford SE.
Peritumoral expression of adipokines and fatty acids
in breast cancer. Ann Surg Oncol. 2013;20 Suppl
3:S731-8..

28. Choi J, Cha YJ, Koo JS. Adipocyte biology in
breast cancer: from silent bystander to active
facilitator. Prog Lipid Res. 2018; 69:11-20.

29. Yadav A, Kataria MA, Saini V. Role of leptin
and adiponectin in insulin resistance. Clin Chim
Acta. 2013; 417:80-84.

30. Maroni P. Leptin, Adiponectin, and Sam68 in
bone metastasis from breast Cancer. Int J Mol Sci.
2020;21(3):1051.

31. Tuna BG, Cleary M, Dogan S. Roles of
Adiponectin signaling related proteins in mammary
tumor development. South Clin Istanbul Eurasia.
2019;30(4):290-5.

32. Fletcher SJ, Sacca PA, Pistone-Creydt M, Cold
FA, Serra MF, Santino FE, et al. Human breast
adipose tissue: characterization of factors that change
during tumor progression in human breast cancer. J
Exp Clin Cancer Res. 2017;36(1):26.

33. Benomar Y, Gertler A, De Lacy P, Crépin D,
Ould Hamouda H, Riffault L, Taouis M. Central
resistin  overexposure induces insulin resistance
through Toll-like receptor 4. Diabetes. 2013
Jan;62(1):102-14..

34. Schwartz DR, Lazar MA. Human resistin:
Found in translation from mouse to man. Trends
Endocrinol. Metab. 2011; 22:259-265.

35. Liu Z, Shi A, Song D, Han B, Zhang Z, Ma L,
et al. Resistin confers resistance to doxorubicin-
induced apoptosis in human breast cancer cells
through autophagy induction. Am. J. Cancer Res.
2017; 7:574-583

36. Rourke JL, Dranse HJ, Sinal CJ. Towards an
integrative approach to understanding the role of
chemerin in human health and disease. Obes. Rev.
Off. J. Int. Assoc. Study Obes. 2013; 14:245-262

37. Henau Ode, Degroot GN, Imbault V, Robert V,
Poorter Cde, Mcheik S, et al. Signaling properties of
chemerin receptors CMKLR1, GPR1 and CCRL2.
PLoS ONE. 2016;11: 0164179

38. Zabel BA, Allen SJ, Kulig P, Allen JA, Cichy J,
Handel TM, et al. Chemerin activation by serine
proteases of the coagulation, fibrinolytic, and
inflammatory cascades. J Biol Chem. 2005;
280:34661-6


https://rjms.iums.ac.ir/article-1-7007-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-25 ]

39. El-Sagheer G, Gayyed M, Ahmad A, Abd El-
Fattah A, Mohamed M. Expression of chemerin
correlates with a poor prognosis in female breast
cancer patients. Breast Cancer (Dove Med Press)
2018; 10, 169-176.

40. Akin SA, Gedik E, Haznedaroglu E, Dogan AL,
Altundag MK. Serum Chemerin Level in Breast
Cancer. Int. J. Hematol. Oncol.2017; 27: 6.

41. Fong DY, Ho JW, Hui BP, AM Lee, DJ
Macfarlane. Physical activity for cancer survivors:
meta-analysis of randomised controlled trials. 2012.

42. Ergun M, Eyigor S, Karaca B, Kisim A, Uslu R.
Effects of exercise on angiogenesis and apoptosis-
related molecules, quality of life, fatigue and
depression in breast cancer patients. Eur J Cancer
Care (Engl) 2013; 22(5): 626-637.

43. Schmidt S, Monk JM, Robinson LE,
Mourtzakis M. The integrative role of leptin,
oestrogen and the insulin family in obesity-associated
breast cancer: potential effects of exercise. Obes Rev.
2015;16(6):473-87.

44. Cleveland RJ, Eng SM, Stevens J, Bradshaw
PT, Teitelbaum SL et al. Influence of prediagnostic
recreational physical activity on survival from breast
cancer. Eur J Cancer Prev2012; 21(1): 46-54.

45. Moghadasi M, Mohebbi H, Rahmani-Nia F,
Hassan-Nia S, Noroozi H, Pirooznia N. High
intensity endurance training improves adiponectin
mRNA and plasma concentrations. Eur J Appl
Physiol. 2012; 112:1207-1214.

46. Scott E, Daley AJ, Doll H, et al. Effects of an
exercise and hypocaloric healthy eating program on
biomarkers associated with long-term prognosis after
early-stage breast cancer: a randomized controlled
trial. Cancer Causes Control. 2013; 24:181-191

47. KaramiL, Nuri R, Moghadasi M, Tahmasebi S,
Taleie A. The effect of 12 weeks of walking on
plasma levels of leptin in postmenopausal women
with breast cancer. J Sport Biosci 2011; 3:107-121

48. Rogers LQ, Fogleman A, Trammell R,
Hopkins-Price P, Vicari S, Rao K, et al. Effects of a
physical activity behavior change intervention on
inflammation and related health outcomes in breast
cancer survivors: pilot randomized trial. Integr
Cancer Ther. 2013;12(4):323-35

49. Irwin ML, McTiernan A, Bernstein L, Gilliland
FD, Baumgartner R, Baumgartner K, et al.
Relationship of obesity and physical activity with C-
peptide, leptin, and insulin-like growth factors in
breast cancer survivors. Cancer Epidemiol
Biomarkers Prev. 2005;14(12):2881-8.

50. Ebrahim pour S, Shabani R, Saedi H,
Dehghanzadeh S. The effect of combined Pilates and
yoga training on insulin and leptin level in breast
cancer survivors: A randomized clinical trial. J Nurs
Midwifery Sci 2021; 8:85-91

51. Khajehlandi M, Bolboli L, Siahkuhian M,
Nikseresht F. Effect of pilates training on serum

http://rjms.iums.ac.ir

O)en g (Wbl d

levels of adiponectin and leptin in inactive women
with overweight. J Jiroft Univ Med Sci 2018; 4:201-
12.

52. Travier N, Buckland G, Vendrell JJ, Fernandez-
Veledo S, Peird I, Del Barco S, et al. Changes in
metabolic risk, insulin resistance, leptin and
adiponectin following a lifestyle intervention in
overweight and obese breast cancer survivors. Eur J
Cancer Care (Engl) 2018;27: ¢12861.

53. Ligibel JA, Giobbie-Hurder A, Olenczuk D,
Campbell N, Salinardi T, Winer EP, et al. Impact of a
mixed strength and endurance exercise intervention
on levels of adiponectin, high molecular weight
adiponectin and leptin in breast cancer survivors.
Cancer Causes Control. 2009;20(8):1523-8.

54. Swisher AK, Abraham J, Bonner D, Gilleland
D, Hobbs G, Kurian S, et al. Exercise and dictary
advice intervention for survivors of triple-negative
breast cancer: effects on body fat, physical function,
quality of life, and adipokine profile. Support Care
Cancer. 2015;23(10):2995-3003.

55. Karimi N, Roshan VD. Change in adiponectin
and oxidative stress after modifiable lifestyle
interventions in breast cancer cases. Asian Pac J
Cancer Prev. 2013;14(5):2845-50.

56. Azamianjazi A, GhasemiMobarekeh B, Vismeh
Z, Parsa Gohar N. Effect of 12 weeks of selected
Pilates exercise training on serum adiponectin level
and insulin resistance in female survivors of breast
cancer and its role in prevention of recurrence. SJKU.
2015; 20 (5) :61-73

57. Hosseini A, Shadmehri S, Kazemi N,
Mosalaneghad A, Izadi A. Relation Between Health
Promotion Behaviors Lifestyle and Islamic Lifestyle
in Patients with Acute Coronary Syndrome. Journal
of Clinical Nursing and Midwifery. 2018; 7 (2) :116-
125

58. Kazemi A, Kalantari Khandni B. The Effect of
8 Weeks Aecrobic Training on Serum Levels of
Adiponectin and Estradiol im Women with Breast
Cancer. ijbd. 2015; 8(3):16-24

59. Moghadasi M, Nouri R, KaramiBonari L,
Gholamalishahi S, Nematollahzadeh Mahani, M.
Plasma leptin and adiponectin concentrations in
postmenopausal women with breast cancer following
aerobic exercise. Journal of Physical Activity and
Hormones, 2017; 1(1): 37-50.

60. Kim TH, Chang JS, Park KS, Park J, Kim N,
Lee JI, et al. Effects of exercise training on
circulating levels of Dickkpof-1 and secreted
frizzled-related protein-1 in breast cancer survivors:
A pilot single-blind randomized controlled trial.
PLoS ONE 2017; 12 (2): 1771-1784

61. Salehi S, Tajvidi M, Ghasemi V, Raee Z.
Investigating the effect of nurses’ supportive and
educative careon the quality of life in breast cancer
patients referred for radiotherapy in Seyedoshohada
hospitals in Isfahan in 1392. Journal of Clinical

Ve OLTA oyles (YA oyss 15jl) 1S js glealan


https://rjms.iums.ac.ir/article-1-7007-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-25 ]

Obj P célb )‘| 4o o L;Lm‘;ﬁlf%.p" Ql)ﬁ."..-‘u” 2 599 sledls )3|

Nursing and Midwifery. 2016; 5 (2) :9-18

62. Kraemer RR, Acevedo EO, Synovitz LB,
Hebert EP, Gimpel T, Castracane VD. Leptin and
steroid hormone response to exercise in adolescent
female runners over a 7-week season. Eur J Appl
Physiol2001; 86:85-91

63. Bouassida A, Zalleg D, Bouassida S, Zaouali
M, Feki Y, Zbidi A, et al. Leptin, its implication in
physical exercise and training: a short review. J
Sports Sci Med 2006; 5:172-181.

64. Ryan AS, Berman DM, Nicklas BJ, Sinha M,
Gingerich RL, Meneilly GS, et al. Plasma
adiponectin and leptin levels, body composition, and
glucose utilization in adult women with wide ranges
of age and obesity. Diabetic Care 2003; 26:2383-
2388.

65. Kobayashi J, Murase Y, Asano A. Effect of
walking with a pedometer on serum lipid and
adiponectin levels in japanesemiddleaged men. J
AtherosclerosThrombos 2006; 13:197-201.

66. Frayn KN. Adipose tissue as a buffer for daily
lipid flux. Diabetologia. 2002; 45: 1201-1210.

67. Silswal N, Singh AK, Aruna B, Mukhopadhyay
S, Ghosh S, Ehtesham NZ. Human resistin stimulates
the pro-inflammatory cytokines TNF-alpha and IL-12
in macrophages by NF-kappaB-dependent pathway.
BiochemBiophys Res Commun 2005; 334: 1092-
1101

68. D'Esposito V, Ambrosio MR, Giuliano M,
Cabaro S, Miele C, Beguinot F, et al. Mammary
Adipose Tissue Control of Breast Cancer
Progression: Impact of Obesity and Diabetes. Front
Oncol. 2020; 10:1554.

69. Zhao C, Wu M, Zeng N, Xiong M, Hu W, Lv
W, et al. Cancer-associated adipocytes: emerging
supporters in breast cancer. J Exp Clin Cancer Res
2020; 39: 156.

70. Chu DT, Phuong TNT, Tien NLB, Tran DK,
Nguyen TT, Thanh VV, et al. The Effects of
Adipocytes on the Regulation of Breast Cancer in the
Tumor Microenvironment: An Update. Cells.
2019;8(8):857.

71. Gui Y, Pan Q, Chen X, Xu S, Luo X, Chen L.
The association between obesity related adipokines
and risk of breast cancer: a meta-analysis.
Oncotarget. 2017;8(43):75389-75399.

VEe OLT A oyl (YA o) 53 15jl) 15Salsjs ogle alan

AQ

http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-7007-en.html
http://www.tcpdf.org

