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Obesity is directly associated with an increased risk of breast cancer in postmenopausal wom-

en. The current study aimed to examine the effect of aerobic training at moderate intensity on some
biomarkers of breast cancer in overweight postmenopausal women.

Twenty-four overweight postmenopausal women (Body Mass Index [BMI] Mean+SD
=32.0145.3 kg/m?) with the MeanzSD age of 55.44+4.4 years were randomly divided into the experimen-
tal (n=14) and control (n=10) groups. The experimental group received 10 weeks of aerobic training (3
sessions per week at an intensity of 65%-75% of Maximum Heart Rate [MHR]). The controls did not par-
ticipate in any exercise training. Sex hormone-binding globulin and insulin levels, insulin resistance, body
fat percentage, and vo, max were measured at the beginning and after training. The obtained data were
analyzed by analysis of covariance, using SPSS.

[T No significant difference was observed in sex hormone-binding globulin, insulin, insulin resistance,
and body fat percentage after 10 weeks of aerobic training; however, a significant difference was found in

Key words: vo, max between the two groups.
Aerobic exercise, © [STIIERT Short-term moderate-intensity aerobic training appears to have no effects on some biomark-
Overweight, Breast ers of breast cancer, such as sex hormone-binding globulin, insulin, and insulin resistance in overweight
cancer, Postmeno- postmenopausal women. Therefore, further studies are recommended to evaluate the effectiveness of
pausal women : training programs with different intensities and durations.
Extended Abstract duce the risk of this disease through the inhibition of estradiol
effects [3]. Furthermore, insulin is directly associated with
1. Objectives breast cancer risk in postmenopausal women and may be an

intermediary between obesity and breast cancer [4].
verweight/obesity increases the risk of

postmenopausal breast cancer [1]. The risk Previous studies have suggested that physical activity
of breast cancer in obese postmenopausal particularly reduces the risk of postmenopausal breast
women is associated with increased estro- cancer [5, 6]. Physical activity may reduce the risk of
gens and reduced sex hormone-binding this disease through several mechanisms, including
globulin levels [2]. Sex hormone-binding globulin may re- changes in endogenous estrogens, sex hormone-bind-
B eoe et u
* Corresponding Author:
Davood Khorshidi, PhD.

Address: Department of Physical Education and Sport Sciences, Faculty of Humanities, Saveh Branch, Islamic Azad University, Saveh, Iran.
Tel: +98 (912) 5908026
E-mail: khorshididavood @yahoo.com



http://aa.mc1133.mail.yahoo.com/mc/compose?to=khorshididavood@yahoo.com
https://orcid.org/0000-0002-9947-7647
https://orcid.org/0000-0002-4740-9159
https://orcid.org/0000-0002-6388-622X
https://crossmark.crossref.org/dialog/?doi=10.32598/sija.13.10.450

Spring 2019. Vol 14. Num 1

ing globulin, and insulin resistance [7]. Therefore, this
study aimed to investigate the effect of aerobic train-
ing on some hormonal and metabolic factors associated
with breast cancer, such as sex hormone-binding globu-
lin and insulin in overweight postmenopausal women.

2. Methods and Materials

In this quasi-experimental study, 24 overweight/obese
sedentary postmenopausal women were randomly assigned
to the experimental (n=14) and control (n=10) groups. The
experimental group received an aerobic exercise program
on the basis of 3 sessions/week for 10 weeks. The aerobic
training consisted of 25-45 minutes of walking/running at an
intensity of 65%-75% of Maximum Heart Rate (MHR). The
aerobic exercise started with the intensity of 65% of MHR
for 25 minutes and gradually progressed to 75% of MHR for
45 minutes by the end of the 10" week. The control group
did not participate in any physical exercise training. Physi-
ological and biochemical variables, including body weight,
body fat percentage, maximal oxygen uptake (Vo, max), sex
hormone-binding globulin, insulin and glucose levels, and in-
sulin resistance were assessed at the beginning and after the
completion of the aerobic training program. Body weight and
body fat percentage were assessed by a body composition
analyzer (Omron, Finland).

Maximal oxygen uptake was determined using a submaxi-
mal aerobic test (Rockport Fitness Walking Test). The blood
samples were collected after 10-12 hours fast at the baseline
and 48 hours after the last training session. These samples
were obtained to measure sex hormone-binding globulin,
insulin and glucose levels. Sex hormone-binding globulin
level was measured by Enzyme-Linked Immunosorbent As-
say (ELISA) kit (ALPCO Diagnostic). Serum insulin was
evaluated by immunoradiometric assay kit (IM3210; Immu-
notech, Czech Republic). Fasting blood glucose was assessed
by glucose oxidase method kit (Pars Azmoon, Iran). Insulin
resistance was calculated using the Homeostatic Model As-
sessment of Insulin Resistance (HOMA-IR). Independent
Samples t-test was used to explore the difference in base-
line characteristics between the two groups. The Analysis
of Covariance (ANCOVA) was applied to compare changes
between the experimental and control groups. The level of
significance was set at P<0.05.

3. Results

All of the studied subjects were either overweight or obese.
They had a mean Body Mass Index (BMI) of 32.01 kg/m2, a
mean body fat percentage of 43.5%, and a mean age of 55.44
years. The mean vo, max of the studied subjects was also
20.81 mL/kg/min, indicating poor aerobic fitness. The base-
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line characteristics of the experimental and control groups
were compared. The obtained baseline results suggested
no statistically significant differences in age, weight, BMI,
body fat percentage, and vo, max between the two groups
(P>0.05). The ANCOVA results revealed no significant dif-
ferences in sex hormone-binding globulin (P=0.37), glucose
(P=0.22), insulin (P=0.39), insulin resistance (P=0.9), and
body fat percentage (P=0.57) between the experimental and
control groups after 10 weeks of aerobic training; however, a
significant difference was found in vo, max (P=0.03) between
the two groups.

4. Conclusion

The achieved results suggested that 10 weeks of moderate-
intensity aerobic training has no effect on some hormonal and
metabolic factors associated with breast cancer, such as sex
hormone-binding globulin, insulin, insulin resistance, and
body fat percentage in overweight postmenopausal women;
however, it improved their cardiovascular fitness. It appears
that the levels of sex hormone-binding globulin and insulin
make no favorable changes in response to exercise training,
that does not reduce BMI. Moreover, several factors such as
intensity, duration, the type and volume of exercise training
may affect the exercise-induced changes in sex hormone-
binding globulin and insulin levels. In the present study, the
intensity or duration of training may have not been adequate
to make changes in sex hormone-binding globulin and insulin
levels. Therefore, further studies are recommended to evalu-
ate the effectiveness of training programs with different inten-
sities and durations.

Ethical Considerations
Compliance with ethical guidelines

This study was approved by Islamic Azad University of
Karaj, and all subjects completed the consent form before
participating in the research.

Funding

This study is extracted from the MSc. thesis of the first au-
thor, in Faculty of Physical Education and Sport Science, Is-
lamic Azad University, Karaj Branch.

Authors contributions
All authors contributed in designing and preparing this study.
Conflict of interest

The authors declared no conflict of interests.




This Page Intentionally Left Blank



Y oylols NF 0,90 NYAA L

O o U das o (Sgilio g g0 90 ol (S 1 2 Jamwgio s b (53lgp sCIlad 15U
O3948LS! (51,15 andly 45 9> b
Tor)S dezxa T gtndygs oglst ¢ olep s jlige

Ol oS s s ol3T olSils oz 5 9l o 2559 pole 5 (Suant 3 0SS 1 53519 (5550528 09,5 -
el eoglas gDl 15T ALK coghas 4Ty ol e 0ASEMS ¢ o9 e 3 sbaCest s 0955 -
Oyl B pod o ol iyl pole ousiilo Y

IVAY g e Yo il jo 3 )6

IR

Sloellab 15l gy anllan (ol Bt 00 oiams b oy ooy yla 201331 (33580 5 Bl (Sl | o IS
391 (394831 b (65 58 any oy b Jad o (SIsilie 5 (Si90y90 Jalye (50 2 bawgio i L s3lse

O eSSl b (e 2 2 )5 olsS WY/ VIO Gy 0095 (al) (5988L0 s asly ) VF ol dalllas s ERETIRIEVE
Sy o 4zin Ve talol 0g,8 oizi S 15 (i 1 +) S g G5 VE) halejl eg)S 90 40 cokai jobo 4y Lo OYVFELE/E
ol g ggets 15 S 0y wbio S S i (A2 45 ek sl sy 25T 53 YO b5 £ o ) (550 il sl
90 7 323 o] Cunglie (Al (rlgudl g (o (190598 42 Jrate ulgaslS (oo ol Bl ES L0 (SB35
3l VP adens g (il lagS” kot (g3l 3l Loosls Jeloxs g s 55 gl pp i (a0l (s o3 090 3l s 9 B (s3lgm Cdybo
&% oolazl SPSS

$2yd 9 Gelgudl Cunglie coplgunil s ouiz (y90)90 4 Jae ralglS 3 (o gine Sglis (g3lon Sy yed Sl
sl 09,5 99 C (53lge Cadib 3 (golosine Sglis & Jlo pats ssaline SS9 (talesl slaog S o o0 27

WY crage oY by )0
WWAA (520599 1Y 5 Ll o

i noglgals
4 Jhaitn (prlgagls iile iy (oo (5105 g (55t 2 Jasgio b s SteolisS (5190 slaclad sy g0 LS I sl Cellad
(2 st Slalllan sl sy 005 65685 4l (55 50 (02 (1 S0y el Cnglie S lgml e sz (19050 Ol o cyjgeilc]

Sl ey

A#MQMMQMSQdﬁﬁlg‘s.g‘)ﬁ‘slmubf&‘y‘@bls‘sm)ﬁ

39550 o 43 (sl ()b s oo (6105 g 3l iz (150,90 YR
Juato (sdgiglS 010 (cagn 1S (5 5lon (2l (559092 5853y 50 45

998y ¢ g0l sl Joo (i ol b il o gz (190,98 4
O] aos als|) iy (Sl jao sl Jolw 55
ol Mo (5 4y Cad (tuny ol 43 Mt 5550
09 Dby 2 i O90y90 4 Jaie (denslS 5| oty
CJ':JS:’?K LI P u’..‘:)bf e [7] casl odids sunlice
O3 9 iy Sloyus las 2815 L (g (390,98 & Juae
b dS Mo o [V] s B3| 5 peitins job 4y audly
ol zobaw )b 5I[A] o> weSas bl > sl sl
RS g oyl S Jlo S 5 g

S y ol e 5 05 30 ol pos (2 Sl by ol s

e Jlo alo 1IN Codd oz puslps 3o 55 o el
o Ll (Kl 51wy jgall g (Sl 41 plgiion iy lopu
als il cudl sols Lt oaplonl (gl gy IV] 8,8
(oo dlal) iy olbopus Jlas b andl by o oy 0098
(Sl 0598 3 Gy by oz g Bl G BLSIVT 80
2l 9 licigys slagyia il zolaw Gl ) (o2U Conl (S
4 Jate elgnslS [F] 08l iz (19098 41 e (relinlS

1. Sex Hormone-Binding Globulin (SHBG)

J $ane Oy g5
9 )95 Oglo ;358

w339 pole 5 (St 09,5 ¢ Silul pole 00Siadls glus alg ¢ cadlusl of3T olEitils coglun 1 LES

+AA AVY) B3+ A+ Y5 1yils
khorshididavood@yahoo.com : ;Xuig yiSIl oy



http://aa.mc1133.mail.yahoo.com/mc/compose?to=khorshididavood@yahoo.com
https://orcid.org/0000-0002-6388-622X
https://orcid.org/0000-0002-4740-9159
https://orcid.org/0000-0002-9947-7647

o

(9,0l S lom ylii (5 )lon AigSgan o)l og 4138
N JoSo 5 9l i3S (53395 | 9 (S9alS « Slalin 23155
Ol il s B e a4y Csle g 230 ) s0d solitin] ool
anles G:do JS8 4 (S 5l o gingejl gy sl
gk szl Jolpe g Slaal b (bl Jf g wiad o) g
G S 5 GEVE) Glalejl 0,8 g9 o (Jolas jobo &,
99,5 ol 2,5 ol oyl olKitihs 1, anlllan oyl 038,818
JeaS5 | adicalisy .3 gy <555 ] i3 ngisgei] on
38,5

i)l oiwss 5l oolaul by gy 0095 el g o1y Ao j0 39
b o oge;] 08.0 (5,503l (Omron, Finland) ;s cuS 5
GRS 9 Jlg0 LS eoliw] Condg 10 (5 ls0 guinsad l oalasul
09l 3 lagosail il bl 09l (sl (g Seslad
s 08l & 19u5T, i

2 Ll el VBV« 5l o Sogeyl 5l 6,08 0y95 Jos
duder 0 BT 5| g sl FA 9 iy i 9,5 51 B el 0 0
Fdshen Ve Jade (55093 aloye 1 1. C8)S plowl e o
Sl 08 S gl Al Suandy 2 293k Sl 5l 09
> 50 95 1 )3 525 97 Jos 530,80 o 53U 5l (52 ol
85 plonil (o ALY Cels) g 5l (srna (e 5o

S cels FA W e b Sogel 5 pien
Saad (S Cullad g8 pa b (o359 Callad pladl 5l 6505 09>
OSSN 9 Sgnin il 3l (93 (Sladigel WS (s loog>
SIS ol il azpo A o glad o kel oy b s
oA ELISA g, i oyn,98 &t bt (il
oYy 4 gl (6,uS03ll o (5,u8e5lail ALPCO oS 5
IM3210; Immunotech ¢S 5l szl b « S 5ol 55500
09951 oy S5 oalital by 5lagusT 3S98° b, b 3518
il e Jseyd il eolasud b 50 il gus] Coaglin .o ploxil
o 5dg03T 5 [YY] 0ib dpaslona cygm] anglie Siligaga
39, ¥ 1y 055 (i o5 0 aslss S8 g Ghalesl 09
pod aAlye 5l LB 5, ¥ g w8 catlbooly (505 55 Jl -y
apogi ol 4 rizeen a5 |21, lid 03, les (65 5>
ole 238 025 58 i g o 5l gl gl Se o wd
LYY] aisS unyy 095

S5l iy yo aliyg S po athn V- alajlonS gl ogaj]

B0 5 YD (33,50, 4o Vo ol iy yad eyl tio,S
Qi 8 35 0o VO B PO sl by o ga /08 50l a8
im )3 dulor dus o &S 091 (39,50 j00 4283 B 5 )5 o5 59
i b8 0 Ao yd PO S b a8 ol i s 12
Sad y (gom luda 18 7,054y g A £, 4885 YO e g

1. VO,max

Y o ko AF 095 AFAA oo

S O pelis Ly lsie 4 0l 5 gisn 9 ol 00 08l
o Juals alos f salizes glael) 5l wilgs so ¢y guud] ouliploxil
1y g Ol s 2 Ml s (gt (90198 41 Julo (raliaglS

LYoT aws yilil

GBIl g o pos 5950 a3 adlosls (Lis cagy walyd

5 k5 JalS (e 45 (55b 4 b oo (205 Sy llad
woyd YO Lawgie jobo 4 S 2S5 L dnalile o Jlsb o5
Goob 3 el San iy alled [V VYT ol o i lsS
Jaie Gdgisls zolans (alil dlox jf alizes pancilSe oz
g Gl sl (el Cunglio LalS 5 iz (15098 4
0 )liyd oyl 3929 L[VYT amo )3 130 o 1) Kudly 090 4o
Ol oy (65 Jloges cnl p Steaily (o359 iy o5 3T
52 g5 (g ol 0 4l _piline gloazily ausly s o
Pgre Spds 098 K03 (g wolhae Slis Sl
o 4l (55 g0 ) (i (030)98 4 Jae (daslS zolans
IVE-AVT oS i lsS olite o9 ceollad Jlos K3 G olo B

iy o3 s el 33 Ol Ceaglie g radgund] Sl pni 0 0
Collad Jlo S 5l g &5 Sl ) S LB NS (B0 (9
Gl audly (b5 5 Celgudl Cuaglia g crdgudl (i (239
ol odly lid (6,50 aalllas o a5 > 0 [VA V] wil oo
2 Odgd] Sl g (rlgadl (o859 Codlad Jluo Sy o
i35 sy Jalo o YT ol oty Jleb i ddly o
Sl loges ey (0guglitie 4y azgi b g oy BB g Coglie
plrl wilizee oy slocullad 4 iy lops b basiye
SWoygs ;o diye slacdlad gyl aldlie b iy Slalllas
ol dallas (el sl 5 50 5 4 5 355 il 3 03
4 bawgle Cud b (s5len Colad )90 Sy 48l g Saa Ly
Oedgsls aiile g Gl jo (51 S jlages (> i N+ i
ndly 5 50 (e guadl Cenglie g (s ganile i (190590 43 o
b plowi ()j943L21 b

axdlhao (g,

03lel b g Gla 4wl () YF (op5ed gl cal o

S s calbogls a5 Jlo PY B B+ ctw asials by iy oyl ypd
L asdllas ol jo iad QL] aiedan jobo 4y cidgy i} 4o
5 58,8 1253 5 1Y V] el g 2,51 alolae ool
8 s o3l s b Lol e 090 15 1 ¢ digad oo /A (5 lol
a00ad >hb (£ ya3 a0 Ghalejl 09,5 slo gogejl wlise
ol slagogasl e stalel 09,8 Jazol cdl g, Solr soliie
&y 0 yannd GBS Mo yulaa! 5.0 48,5 Jas 10 425 V¥ o9,
S Callad 45 b3S olo £ 0 b Goge3l cdalllae 4 3455
Sl s o5 s Loy T Sl 0190 15T 5 g izits sobito

03948US1 (5115 dudily (33 3 liang Wb g 1 dasd go (Slgilio 9 (9039 JalgE (o 52 51 dawwgio o b (3190 SBClad p3T .o o g ol 0,5 Sliges

YA




Y oyl NF 0,90 NYAA L

20 Oyl 3l am g B ol ye 0 0as puS ol (gl yuiite polie
sl 00y &) ¥ 0yl Jgu

(W)

-

& g D0 b (slpm Colled i il adllas o
0igdlel b g 3l andl o5 50 Gl Glopw sla S lag
Sl S 09,8 b aglio jo tolojl 09,5 (gla oges (53lse
)5 a5 by ol amd oo (4L uasS oyl s (g8 ixe
sl 0393 35,35 8,81 1l (55l90  Solel gups o g iyl |, o3
Jolds oadidalllas Lol sloyusin 5 g5len by yed Jl> cl b
736 dgad] Ceagli g (el gl otz (190598 41 o (sl
& Juate (yds0l8 o)1) dalllas oyl glaazdly .oudlss g,y sixe
Sman oS0 o Byiiziga dslllas (slaailly b iz (190,90
V0] oy
zokaw oy aloxl o San o T3 Ko &S (6,500 dlllas (o
ot Jld el adly ) (i (90198 41 Jeaite liplS (o0 oo
el 5 ool s Ll el ol s 3lym il 3
o dalbe Lulal o (cloazily VS [VF] 3955 o sine
bl 5 (5508 (g Collad a2in V£ () Sen 5 O ye S
OB 9 iz (90098 4 e (el galS grdans (Al 4 s
39> dslllae )5 | Kidwghs oyl [VF] 09y oo yomin Jladyud audly
Slyts ol e Glpie a2 )9 Sy o ) (S8 (339 2005
3 BB 059 Ll sisls ol oyl 4 )ST.05s,8" ol sabalox]
P e 9aye 4 Jae GelauslS Al 4 5 (2138
& by slacallad 20,3 ST Ll g go jote ausly o
Solal aalil wiile (5,55 diadgus 1 51 (10,95 3w
P OM 7 009 fulay (RalS g (97 gy S i (S
St S ISl ) 5l (8L 9 Sl b dnalie

A

4 o goge3l mnd aZin 10 4 (5,eb 4y s 03938l Cedlad e g
Codled & asiinn ClB b ys suoyo YO o b 4o FO wuse
i giogasl gy (Sobel ¢en 41 a5 b iy yas ol izslo
b JyuS glpad (b (59 ool b ©jgdia g
S ookl Tae gz Lilr Jluzus il 5l cullad
s 5 a3las o359 Collad g 23S 09, slo ogejl

iols o plexil |y 095 (gole oy slacoIlad

el 12595 gmit (6l Boironlidy SgalsS’ (ig03l 5z

09,5 35 dumlin (ly Jitus 5 yg05] 5l o solitsl laosols
9 Serteggril o Shg 4 byye slacsly g Sen
glie (s b o0litud Sl oS 958 3l 3 (Su3ela
Pl il fog5” Jeloes ¢yg031 31 oolicanl b 09,5 90 (3 s
SPSS 58k, 15 docsius 5 oobitanl y g T Lo g 4y 3205 8,5
o 385 )13 10 o[+ 0 3l eS8 (6 o sime prhans 9 85 plox]

aaisly

b gizga3l (Susglsnsed 5 (5058 Slo Sy 41 bgiye sloosls
ols oyl s .ol ouds 1] V0 )lads Jgar 10 09,5 S8 4,
(o 0085 AL (i eop slayeite o dalllae £33l L5
9 02 S sne olel gl (s5lgp b b g 0 07 day
i 5l beog 8 Kod oaims ) Li aS (P> </« ) Cuilas 9929 05,5
g2 Seilsned 9. 60,8 o

oz (9098 & Jate (donslS (liae b plid il

09,5 b duualiie y5 ialejl 09,5 (redguadl Caoglie 5 3915 ¢yl g
P>+ ) cudlai (glo gine Coglas Dby yaT 090 3l aay S8
S0 i 09)5 95 (2 (N (27 Myd e D (i
2 Ualesl 09,8 (55l cud s a5 Sl j0 (P> +/+ ) uuts ol
Ole g (P<e [+ 0) culls (g I8 giro yuuis J yiS 09,8 L dunylile
b g e g S oslail slo yuiin 5 (5ilen Codlad azan Vo Koo
bl g )lo gae 13U iler cud il o 4y subaallas audly

4. McTiernan
5. Van Gemert 3. China Choicemmed
e 3l 8 53S9 talojl 09,5 50 (Sasglsed 5 (Sertasts il Sl S ) Jasr
P JS 095 hilejl 09,8 e
AN oo/aaly QO/FEY/A (Jws) oy
-Iva YY/AZAA AT (Ps5sLS) 039
Iv¥ yVotfis yy/ota/a (zey0yio 1o )5 9kS) (s 0395 sl
/A YYIvEsly YYiFLvIY OR T e
+/0Y Va/vEs[s Yy/oxs/y (ml.kg™.min™) jlea cud b
P

0398U51 (51315 Ay 35 53 bty ol pow 1t dagi g0 Slgrlio g ige 192 Jolgs (32 2 Bawwgte ol (5592 SBCllad 53 o S0 g ol 13 5lig

I




o

omdj;o)’l.xshsbﬁﬁ.aﬁ&fsﬁﬁt’w.:ﬁjoj;jéwolﬂ.@’w‘&nd‘ﬁuﬁlu‘”f&l:ﬁ@m.f JS‘-".

Y o ko AF 095 AFAA oo

o froodf i onbe gejlom o9iloe 89,5 i3
FAE-LY /5Ly 25lo31 ) .
/Y o/ o Ot T 07
FA/0£5]) FY/vESIY Jss (2e5)
MAZAELIAN Yoy Ohalojl o b s
A A s ’ s S
W/ARS/Y e Jys Gl &5 dual e
AY/AZY/A A/YEY. 8 ialejl .
Y s VY/A ? ;’il
YAAE/D ANAEWD S (mg/dI)
FIVESY FIFENY ialosl oo
AR /vy ) YA g wal|
F/ak-/5 dIVEN/E Jys (WU/ml)
WISEY/A YNFOIY Oialejl wSodl nalio
JA ey ) R Oyl ey
WIEY/Y Wkl s (HOMA-IR)
FAY LS/ OF/ALNA ool . .
<IvY AV Ya/® s 9090 &y e gl
YOISEYIY VIVES]S Jis (/lomn)
-

OeloralS zolaw (40,86 pss bYo St | (o o o
el 039 (i (190,98 &1 Jeaie

chle poadlzl il Sl yes polo adlllae o (piceen

3,50 8l (6 I sire yuai Cyadgandl 4y iglie alds g ¢yl gud]
riie (sl wials oL o Sam 5 & p0eS (9 glis (il b guaen
Al 55 Cyed o] Sl 5 ol 2 58 2559 i3
5 oadgud] ol Slallae 5y o 5 [¥ ] s Jlab o
G Al 5 5 (B9 Syl 3l ey |y (el Caglia
o ol Slato Jolse i35t 5 cadgmadd [VA VAT o S
L0 88 e Bl adly (5 50 by Gl 92 o> L

OSKan o7z iy b oadiplonl Slalllan 51 5 30 olasl (a2 2

o gidga3l 13 algudl olaws gauoy) ¢ alS ol jf g
g o Syl e (53len slacedlad S 0 4 alejl 09,5
o o byl b 5 0l s o a2l sl
sy ¢ DAL il salys oIS s A iy ooy s
90190 42 Juate dgpglS’ Fides 32 (relgudl gy slaatily
Sl i B0 ol 2l g [YV] oo saie 13l oS o cwi
iz Ogay9 & e alslS GliEl 4 ol (Sae (23559
sl 58 ol a2y o plud ol 2 DY] 090 2
dalllan 5 iz (90590 4 Jalo (sl Zobaw (4,5 press
Ol 33 83l dguad] gkans 50 (13,80 s 3f (B Wl 0 ol
Ol 2 )R8y (5 4S (6 j9bo 263l g2y S (385 i
090030 & e (el (g 3l (o3 Dl b 457 5l

6. Friedenreich

I8 by s 2 Jasd po (S0 y90 Jalge 39242 2
ol 5o eadplanl iy e il g £95 oguglite (b
ol K0 s (y2313li0 A0 s (s yil> dalllne  aalline
B9 00ld Cornd Sl yad £48 9 Cd o Sglas &y Glojlil U
Lawgio ©ad b (53lap (yped olo VY sl oals ()58 paicmon
OlslS o (fal8l 0 dxi 0wl gy Ojgo 4 g B b
VT Conl 0392 530 Jlad b aundly () (i (90590 4 Juate
3 oS syt 5l (220 (FUABLS (i Se sy o Sl 4
OdsolS Sl s ailgs oo a5 alily iy o e g e alor
2 4 ol 0003 8 53l cos T OgseR & Jaie
wlod,S” (51351 (o9 Sy yod i—’ﬂ”“ &S lalllas S
el 53 (58559 Sl poS St Bl osaliin (5 Cusl 0l 4oy
05 S (i (90390 42 e elgugls g gyl Zslau

IV Sy oo 5 4y (595 4500 43 (33 yo 4B 1O+

Sl Casl oy Slpaiion K0 Clalllas Sy g0 (pizmen

iz 09030 4 Jate elgnglS ol (o559 lacellad
Spdise Jidwd o gz <l palS b o Al (b5
ol b adl 2t cyjg 20lS (e 47,0 o (g5b 4 (V0]
bl 2 [VF] Sl 5698 (g (90099 42 e (rdslS
B9 slacellsd Csllas Sl 4 olts Koo S JS (S
oS Aoz 5l iy by b oy (g jg0 Jalge e 0
IVF] ol 51 (27 0095 alS diajld guizr (g0 )90 41 Juaie
o iogasl o st 2oy 2 (silgp Slizpel pol> aslllas o
Cly 405y sy g0 a5 41 Gl ity SIS (o gixe 536

03948US1 (5115 dudily (33 3 liang Wb g 1 dasd go (Slgilio 9 (9039 JalgE (o 52 51 dawwgio o b (3190 SBClad p3T .o o g ol 0,5 Sliges

A+




Y oyl NF 0,90 NYAA L

I

s Jate (gl Ol sS4y bgy o ulis (3g19umat 4y a5
Slalllas (52 55 9 0 (27 2253 b Gyl g (o (190592
Sy o (Fyge y phite o5y ol Yeis! i
S iy Gl pu 515 logas ol 1 (pallae St Crge
sl (o (2 0995 9 (939 18 |y (et Glojen b a4y &5
ol 8 5 GlapaesilSn plas 3o iy Jlo gl b .ansS
b b (al 992y b el 50555 digal o b gyt Slalllas
Sl soge;l (oo ld (Sobel 5 (53len Cudylo S9ug0 4y g
4 byye il plos opuisliil 5 o eddasilias
Ol Gl pow s Jlazol 2alS (s (559 slacallad Lis
D9 50 Ao (53lep (o159 (SlRCelad plate ploxil

py 390 (18,55 S aile lacadguce by pol> dslllas
oS Cized g o ogeil iy, (5 (glacallad 5 olis
6][&2}‘ JgYo alo> )‘| Sl QSM g o9 o|),o.b l.am.i,.«‘ x>
Sallae Jolge A 31 2l gl el dgzmg bl s 4 JiS
s 39852 3f aalllas e g 10 091 0ls aogs o giogasl 4
A5ad s 395 Ay sole slacudled 5 lae 3 0

Y olba e
oAgs B Jgo! 5l (59

aed g 8,5 anl 2,5 ol ofjf olKitsls 1) adlllas (ol
oo 1y aabicald, o) Ghmgly 1o <55 5l S o giogas]
30,5
o ol

09,5 3 olrp 3 slige 0l sl IS el Ly 51 allio ¢yl
(9519 PHE § (SN S ¥ 0SNS5 59 pole g Sy Can i
LI PR 4.‘23)? c; A’-‘, Lsn)l.u‘ é‘}T sy

RALITIREL R

aalllae oyl (g5lweslel g o>l o B g4 o
ula &l Q,‘SJI i

&8lo 0 )lad

)8 gl o e alie oyl e tunggi el

A

L] 855 cod 1,38 eyl gual Sy b s i

SlyedS gl polo dalllan jo 433 5y Sl pod sy 00 a5 4
500 gol5 b 5 S Cyelgend] Canglia 5 cyelgund] cogllan
3 [YA] wal a5 wibos 5" slpaing lalllas 55 aSTy2
3,5Los 15 39+ 62 coatee oo 559 Cedlad [VA YA] Sote
b 559 Callad ola A 58l oS 57y 2z 6 it (g
4 Comd 0l Gl b 8550 glacadlad wisls lis g s S
eyl ol 05 g bagio DAS b (o355 lacellad
o 35 OSen g 4o legh (5,500 aalllas yo [YA] Wi Sge
38las y Olite Bl g 2 b (5 yo5 Aalip s S (g
iy 4255l 4 (339801 b g Gl (lrsiogasl o (yudguad
Coadl (gl Sl S92 sl (29 Callad S e a5
[Yal oo YL

Sliy poi b &5 Col o B (6,508 dslllas )3 (puizeen
Tohw 3o (gigllae ytd in 0 4285 WYY 5 eS8
53 Ot ped 42,80 VA0 B AYY a5 Jlo> 10 09 o dloxy] yd gl
a2lgs ol ot g |y g gunil Cunglie yaslis g Cpdgudl rals aian
Sliy o3 5l A6 % 27 9 O3 Gl Bk 5 VAT sl
Sl ndly 5 30 (relgmndl gllan yoniS (5l (soten Jole o 52509
O‘;‘ st)ﬁjlk)“i Ol)&a.qu&ﬂ)écéﬁyd ‘5“).3 YA YAY ]
Gl 4l 05 5 rdgadd zokaw 2 (3o (o3359 slaculed
Gk 3l (5859 Celad AT Wiy dme cal &y (3008000 L L
1VA] 035 g0 8 gl gl 2 (30 g1y <L JS JtalS
Cuoglie 1 (oy9 Sacellad Sl S48 ol odds 3155 (pioeen
% o o bt o IS 1AL b ausly 55 9 ol
VAT 39 g0 5 Sailen

<l lojan 2l by oSl qpaiiune job 4 &5 (559 &8ly)o
IV-] wil S50 odgud Comlus a5 0 Wlgioe 22
9 ol G byl 9 S 4 i
a3l Lo 0ga3T 1y 2 S (90 S il 4y 0l allas
Il eyl ) IS oo (rizren (B9 (OIS (B sl
sty b g Oac o Sol8 glasaims Jlinl colled g slass

st 6 S o
L s3lg (o3y9 Callad 090 S ol (lis aslllae (il (slaadly

(g (390390 4 i (5092905 0 obaw  Jausgie Ciad
S0 6,8 330800 b dadly 65 ol gl 3 Cyelgd

7. DiPietro
8. Houmard
9. Frank

0398U51 (51315 Ay 35 53 bty ol pow 1t dagi g0 Slgrlio g ige 192 Jolgs (32 2 Bawwgte ol (5592 SBCllad 53 o S0 g ol 13 5lig




SALMAND

IRANIAN JOURNAL OF AGEING

References

[1] Torre LA, Bray F, Siegel RL, Ferlay J, Lortet-Tieulent J, Jemal A.
Global cancer statistics, 2012. CA: A Cancer Journal for Clinicians.
2015; 65(2):87-108. [DOI:10.3322/ caac.21262]

[2] Neuhouser ML, Aragaki AK, Prentice RL, Manson JE, Chle-
bowski R, Carty CL, et al. Overweight, obesity, and postmeno-
pausal invasive breast cancer risk: A secondary analysis of the
Women’s Health Initiative randomized clinical trials. JAMA
Oncology. 2015; 1(5):611-21. [DOI:10.1001/jamaoncol.2015.1546]
[PMID] [PMCID]

[3] Kawai M, Minam Y, Kuriyama S, Kakizaki M, Kakugawa Y,
Nishino Y, et al. Adiposity, adult weight change and breast
cancer risk in postmenopausal Japanese women: The Miyagi
cohort study. British Journal of Cancer. 2010; 103(9): 1443-7.
[DOI:10.1038/sj.bjc.6605885] [PMID] [PMCID]

[4] RinaldiS, Key TJ, Peeters PH, Lahmann PH, Lukanova A, Dossus
L, et al. Anthropometric measures, endogenous sex steroids and
breast cancer risk in postmenopausal women: A study within the
EPIC cohort. International Journal of Cancer. 2006; 118(11):2832-9.
[DOI:10.1002/ijc.21730] [PMID]

[5] Fortunati N, Catalano MG, Boccuzzi G, Prairia R. Sex Hormone-
Binding Globulin (SHBG), estradiol and breast cancer. Molecu-
lar Cellular Endocrinology. 2010; 316(1):86-92. [DOI:10.1016/j.
mce.2009.09.012] [PMID]

[6] Naik DSL, Hedau S, Bahadur AK, Saha R, Kaur S, Ray A. Sex hor-
mone binding globulin in breast cancer. Indian Journal of Clinical
Biochemistry. 2008; 23(3):250-4. [DOI:10.1007/s12291-008-0056-9]

[7] He XY, Liao YD, Yu'S, 01Z5hang Y, Wang R. Sex hormone bind-
ing globulin and risk of breast cancer in postmenopausal women:
A meta-analysis of prospective studies. Hormone and Meta-
bolic Research. 2015; 47(7):485-90. [DOI:10.1055/s-0034-1395606]
[PMID]

[8] Liedtke S, Schmidt ME, Vrieling A, Lukanova A, Becker S,
Kaaks R, et al. Postmenopausal sex hormones in relation to
body fat distribution. Obesity. 2012; 20(5):1088-95. [DOI:10.1038/
oby.2011.383] [PMID]

[9] Gunter MJ, Hoover DR, Yu H, Wassertheil-Smoller S, Rohan
TE, Manson JE, et al. Insulin, insulin-like growth factor-I, and risk
of breast cancer in postmenopausal women. Journal of National
Cancer Institute. 2009; 101(1):48-60. [DOI:10.1093/jnci/djp159]
[PMID] [PMCID]

[10] Arcidiacono B, liritano S, Nocera A, Possidente K, Nevolo MT,
Ventura V et al. Insulin resistance and cancer risk: an overview of
the pathogenetic mechanisms. Experimental Diabetes Research.
2012; 2012:789174. [DOI:10.1155/2012/789174] [PMID] [PMCID]

[11] Si S, Boyle T, Heyworth J, Glass DC, Saunders C, Fritschi L.
Lifetime physical activity and risk of breast cancer in pre-and
post-menopausal women. Breast Cancer Research and Treatment.
2015; 152(2):449-62. [DOI:10.1007/510549-015-3489-x]

[12] Lynch BM, Neilson HK, Friedenreich CM. Physical activity and
breast cancer prevention. Recent Results in Cancer Research. 2011;
186:13-42. [DOI:10.1007 /978-3-642-04231-7_2] [PMID]

[13] Neilson HK, Friedenreich CM, Brockton NT, Millikan RC. Phys-
ical activity and postmenopausal breast cancer: proposed biologic
mechanisms and areas for future research. Cancer Epidemiology,
Biomarkers & Prevention. 2009; 18(1):11-27. [DOIL:10.1158/1055-
9965.EPI-08-0756] [PMID]

Spring 2019. Vol 14. Num 1

[14] McTiernan A, Tworoger SS, Ulrich CM, Yasui Y, Irwin ML, Ra-
jan KB, et al. Effect of exercise on serum estrogens in postmeno-
pausal women: A 12-month randomized clinical trial. Cancer Re-
search. 2004; 64(8):2923-8. [DOI:10.1158/0008-5472.CAN-03-3393]
[PMID]

[15] Monninkhof EM, Velthuis MJ, Peeters PH, Twisk JW, Schuit
AJ. Effect of exercise on postmenopausal sex hormone levels and
role of body fat: A randomized controlled trial. Journal of Clinical
Oncology. 2009; 27(27):4492-9. [DOI:10.1200/JC0.2008.19.7459]

[16] van Gemert WA, Schuit AJ, van der Palen ], May AM, lestraJA,
Wittink H, et al. Effect of weight loss, with or without exercise, on
body composition and sex hormones in postmenopausal wom-
en: the SHAPE-2 trial. Breast Cancer Research. 2015; 17(1):120.
[DOI:10.1186/513058-015-0633-9]

[17] Kim JW and Kim DY. Effects of aerobic exercise training
on serum sex hormone binding globulin, body fat index, and
metabolic syndrome factors in obese postmenopausal women.
Metabolic Syndrome and Related Disorders. 2012; 10(6):452-7.
[DOI:10.1089/ met.2012.0036] [PMID]

[18] Friedenreich CM, Neilson HK, Woolcott CG, McTiernan A,
Wang Q, Ballard-Barbash R, et al. Changes in insulin resistance
indicators, IGFs, and adipokines in a year-long trial of aerobic
exercise in postmenopausal women. Endocrine-related Cancer.
2011; 18(3):357-69. [DOI:10.1530/ ERC-10-0303] [PMID] [PMCID]

[19] Frank LL, Sorensen BE, Yasui Y, Tworoger SS, Schwartz RS,
Ulrich CM, et al. Effects of exercise on metabolic risk variables in
overweight postmenopausal women: A randomized clinical trial.
Obesity Research. 2005; 13(3):615-25. [DOI:10.1038/ oby.2005.66]
[PMID]

[20] Van Gemert WA, Monninkhof EM, May AM, Peeters PH,
Schuit AJ. Effect of exercise on insulin sensitivity in healthy post-
menopausal women: The SHAPE study. Cancer Epidemiology,
Biomarkers & Prevention. 2015; 24(1):81-7. [DOIL:10.1158/1055-
9965.EP1-14-0722]

[21] Bartlett JE, Kotrlik JW, Higgins CC. Organizational research:
Determining appropriate sample size in survey research appro-
priate sample size in survey research. Information Technology,
Learning, and Performance Journal. 2001; 19(1):43-50.

[22] Matthews DR, Hosker JP, Rudenski AS, Naylor BA, Treacher
DF, Turner RC. Homeostasis model assessment: Insulin resist-
ance and beta-cell function from fasting plasma glucose and
insulin concentrations in man. Diabetologia. 1985; 28(7):412-9.
[DOI:10.1007/BF00280883] [PMID]

[23] Emami H, Rahnama N, Nuri R Damirchi A, Rahmani-Nia F,
Afshar-Nejad T. Effect of combination exercise training on sex
hormone binding globulin in postmenopausal women with
breast cancer. Gazzetta Medica Italiana. 2012; 171(5):633-8.

[24] Friedenreich CM, Woolcott CG, McTiernan A, Ballard-Barbash
R, Brant RF, Stanczyk FZ, et al. Alberta physical activity and
breast cancer prevention trial: Sex hormone changes in a year-
long exercise intervention among postmenopausal women.
Journal of Clinical Oncology. 2010; 28(9):1458-66. [DOI:10.1200/
JCO.2009.24.9557]

[25] Friedenreich CM, Neilson HK, Woolcott CG, Wang Q, Yasui Y,
Brant RF et al. Mediators and moderators of the effects of a year-
long exercise intervention on endogenous sex hormones in post-
menopausal women. Cancer Causes & Control. 2011; 22(10):1365-
73. [DOI:10.1007/510552-011-9809-5] [PMID] [PMCID]

Khoramjah M, et al. Moderate-Intensity Aerobic Training in Some Hormonal and Metabolic Factors Associated With Breast Cancer. Iranian Journal of Ageing. 2019; 14(1):74-83.



https://doi.org/10.3322/caac.21262
https://doi.org/10.1001/jamaoncol.2015.1546
https://www.ncbi.nlm.nih.gov/pubmed/26182172
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5070941
https://doi.org/10.1038/sj.bjc.6605885
https://www.ncbi.nlm.nih.gov/pubmed/20842123
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2990597
https://doi.org/10.1002/ijc.21730
https://www.ncbi.nlm.nih.gov/pubmed/16385576
https://doi.org/10.1016/j.mce.2009.09.012
https://doi.org/10.1016/j.mce.2009.09.012
https://www.ncbi.nlm.nih.gov/pubmed/19770023
https://doi.org/10.1007/s12291-008-0056-9
https://doi.org/10.1055/s-0034-1395606
https://www.ncbi.nlm.nih.gov/pubmed/25565095
https://doi.org/10.1038/oby.2011.383
https://doi.org/10.1038/oby.2011.383
https://www.ncbi.nlm.nih.gov/pubmed/22240723
https://doi.org/10.1093/jnci/djp159
https://www.ncbi.nlm.nih.gov/pubmed/19116382
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2639294
https://doi.org/10.1155/2012/789174
https://www.ncbi.nlm.nih.gov/pubmed/22701472
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3372318
https://doi.org/10.1007/s10549-015-3489-x
https://doi.org/10.1007/978-3-642-04231-7_2
https://www.ncbi.nlm.nih.gov/pubmed/21113759
https://doi.org/10.1158/1055-9965.EPI-08-0756
https://doi.org/10.1158/1055-9965.EPI-08-0756
https://www.ncbi.nlm.nih.gov/pubmed/19124476
https://doi.org/10.1158/0008-5472.CAN-03-3393
https://www.ncbi.nlm.nih.gov/pubmed/15087413
https://doi.org/10.1200/JCO.2008.19.7459
https://breast-cancer-research.biomedcentral.com/articles/10.1186/s13058-015-0633-9
https://doi.org/10.1089/met.2012.0036
https://www.ncbi.nlm.nih.gov/pubmed/22989086
https://doi.org/10.1530/ERC-10-0303
https://www.ncbi.nlm.nih.gov/pubmed/21482635
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3111235
https://doi.org/10.1038/oby.2005.66
https://www.ncbi.nlm.nih.gov/pubmed/15833948
https://doi.org/10.1158/1055-9965.EPI-14-0722
https://doi.org/10.1158/1055-9965.EPI-14-0722
https://doi.org/10.1007/BF00280883
https://www.ncbi.nlm.nih.gov/pubmed/3899825
https://doi.org/10.1200/JCO.2009.24.9557
https://doi.org/10.1200/JCO.2009.24.9557
https://doi.org/10.1007/s10552-011-9809-5
https://www.ncbi.nlm.nih.gov/pubmed/21732049
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3176403

: SALMAND
IRANIAN JOURNAL OF AGEING

[26] Campbell KL, Foster-Schubert KE, Alfano CM, Wang CC,
Wang CY, Duggan CR, et al. Reduced-calorie dietary weight
loss, exercise, and sex hormones in postmenopausal women:
Randomized controlled trial. Journal of Clinical Oncology. 2012;
30(19):2314-26. [DOI:10.1200,/JCO.2011.37.9792] [PMID] [PMCID]

[27] Daka B, Rosen T, Jansson PA, Rastam L, Larsson CA, Lindblad
U. Inverse association between serum insulin and sex hormone-
binding globulin in a population survey in Sweden. Endocrine
Connections. 2013; 2(1):18-22. [DOI:10.1530/ EC-12-0057] [PMID]
[PMCID]

[28] DiPietro L, Dziura ], Yeckel CW, Neufer PD. Exercise and im-
proved insulin sensitivity in older women: Evidence of the endur-
ing benefits of higher intensity training. Journal of Applied Physi-
ology. 2006; 100(1):142-9. [DOI:10.1152/japplphysiol.00474.2005]
[PMID]

[29] Houmard JA, Tanner CJ, Slentz CA, Duscha BD, McCartney JS,
Kraus WE. Effect of the volume and intensity of exercise train-
ing on insulin sensitivity. Journal of Applied Physiology. 2004;
96(1):101-6. [DOI:10.1152/japplphysiol. 00707.2003] [PMID]

[30] Ryan AS. Insulin resistance with aging;: Effects of diet and exer-
cise. Sports Medicine. 2000; 30(5):327-46. [DOI:10.2165,/00007256-
200030050-00002] [PMID]

83 Khoramjah M, et al. Moderate-Intensity Aerobic Training in Some Hormonal and Metabolic Factors Associated With Breast Cancer. Iranian Journal of Ageing. 2019; 14(1):74-83.



https://doi.org/10.1200/JCO.2011.37.9792
https://www.ncbi.nlm.nih.gov/pubmed/22614972
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3675691
https://doi.org/10.1530/EC-12-0057
https://www.ncbi.nlm.nih.gov/pubmed/23781314
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3680959
https://doi.org/10.1152/japplphysiol.00474.2005
https://www.ncbi.nlm.nih.gov/pubmed/16141382
https://doi.org/10.1152/japplphysiol.00707.2003
https://www.ncbi.nlm.nih.gov/pubmed/12972442
https://doi.org/10.2165/00007256-200030050-00002
https://doi.org/10.2165/00007256-200030050-00002
https://www.ncbi.nlm.nih.gov/pubmed/11103847

