f)l_>u_) g;i—“‘“‘)t', r_,_lﬁa&_.fa\b Lﬁiﬁjk‘wdd’u
Ve U QM,\VQ‘“J;Jbbfﬁ\ da_)la.fu WYY ey

4 Wiso gamily U5 53 o s¥igm S92 9 IGF joome Jolge Ol i
555 (0559 Callnd 48 D I g Gl Ly
FL,.»LAWJ:S: ¢°L~:..a)).>l5 S ;l:;‘ ey sl S ‘rgﬁ'ﬁ‘" Oyl S f«.p;w oule ‘\ngjj Lo, 55

nuri_r7@yah00.com 5,5 pske 05,5 (58 Jdl s O oK1 01145 1 g gt (Sokinmy 53

ANV 5k

ENTATARMCIH I

FXVES

Sl Gl Ol s SIS 5 Sy s i3 g0 O (seline (Sla s P 5 |OFS (sl i ity folp2) [k 5 ain
SNCF s ol s o ol (stalllan Sl ) Sl G adiin Jalso ] o oS5 obins slaciled 28 5 0
ol S s Clad 4288 10 Sl g Ol Ol e 0 Slien (sl 05 3 O ($lisey SloinBis &

losasi s 5 loss e ol 45 Oliay Ol s 0 Saca (UL O YVE YY) e Kl 1) (el 05 Y9 shite ol gy o0 So0s
Fazis o 5aus 10 ko @wﬁdajjf..u,uﬁwﬂ.uujwﬁdajjfj; ks g Jloys Jpoy a8 Cod ol Sl 0 00,5 5L s
o i ol a3 el 00 S kel o il e 4 (taslie e e ¥ 5 (S0 03k adz 1) al
(P<e/40) s Julowr 5 4525 ANCOVA (5T Sl osliza L Laosls 63,56 8

IGFBP-3 . IGF-1 Y, s e (P<l++ - )) IGFBP-3 , (P=1/+ 1) IGF-1 jslie o oS5 5 oo les Laasily
5 AalS o e 05,8 o IGF-1 olis cazin 10 Sl ey o codls 1 blins s sb &0 Oliag Ol s 40 Slaco (guil OUj (P<efev 1)
(P=+1207) wS sl 51,31 o NGFBP-1 usle s (g bsline ol pois ol sti Collas ¢ ol L 2135 Aoy YA IGFBP-3 st
S o L) O 5l j s Olog Olb s 0 Sl 5 oo 25 O (i (sl 2 5 |GF yms ol 45l L5 4 (5 S ammt
iy s 0 Ly Ol Ol S S s S5 s Collad Loy ol ol fouder Sl

AGFBP-3 ( IGF-1 (sl 0Uj ey Ol yow ¢ oS 5 o0 codlas /sl 0TS,

S e sl s sl 285 SO oo kv g 1 Olesl A,
o3ls QL& S &fJ(JJ:UJ) Jsbo (godd (g3 54l

(V) J)\.S ))_Aj; Js_&)J_> s J,Jl_? IGF']. Sl ol

Ao
Sl e S5 (IGF-1) sl s i) ol
c.l_.ir) Q)_A)}A JAL..I: S ol J}ﬁ}ﬁ ée.,\.‘m.i 6&-&

Sl S Ao 5 (b il slal se 558 5 ot (o5

Ol g NEGHE (oS M‘Q’:‘J‘l’ﬁ! (DRios b Gl S gamiils =Yg NEHR ‘V;V_Sk}wlwwsﬁjlisbl 3 3Y) S8 s 5 gl S5
OIS ol (55 oo 0aSasls slwl (2355 S50 gl S - F S AR ils (o250 pe oaSasls JLils (35 S5 SIS T

QLW‘ év&j r}l& alfx.ﬁ-.’v‘b ‘65_5.!))/\;1 a);)l?i.'v‘: ‘J‘jﬁb‘Jdmé‘fSJ-f‘

QLW‘ al{.ﬁ‘: LL;\-:J.)} rj.l& 0SS s )l.:«.i.‘u\) ‘Lf:'-}J) v.l? 6‘_735: -0



2 WL 5 o5 Loy S

ol ls e Sl pie 5l S Lol glaasl . s yai
s IGF-1¢ss 5 IGFBP-3 AGF-1 slis . 35,5
olis s (Yo ry) oblen 5 55 5.(A) 25 IGFBP-3
SHGF 5 lacn S, 5 K5 S Sllad sls

Q) dsb axals
DUT 3555 cdlad sl s (Yoo 1) Obslen 5 6 8
Vs G SIGFBP-3 AGF-1 o age S5 g5 50
Olas Ol s & M (el 0L 53 IGFBP-3 « IGF-1
azia 10 JSsls OLas (Yoo Y) oban 5 sl (V) sl
Aas e als el 0Ly s 1 IGR-1 i, s
Cdlad s S a5 (Y ) bl 5 sl (1Y)
IGFBP-3 5 IGF-1 i3lis Ll o Jaw s ks L (6515
o (1Y) as EalS Oy Ol o 4 Slas OB 3 1
s Slad wia 18 sl (Y01 0) Ol 5 T
WJis ol (V) slus SHIGF slacyss o o sslsn
asis b op e A lasdlan 3 (Y000) O 5 sas]
=SS R o o 4 Dby O 4 Dls 0L s
sl At Ay Jelge psme GlanySs e 5 Gl sl O
53l ped sl OLES ol (gasl L disls 13 axdlas 35
s Ol Ol s 4 e 065 2 1, IGFBP-3 5l
35 SO Olas 4 S1OVE) das o 2alS ls s
sae SlaiSs my palie p A5 Sl Gl o
25 bl ol s ploil Ol Ol o 4 Slie OB 3 A,
3 3y 50 landlas 3 b 51l adlae Laasl oyl
S S s LW Sl G L O s e (pl Dl &S
SAil eSOl Ol js a5 Sae (andly 0L 52
s Jolge Ol xS ) ol gandlle Gl 5,
Cles 42in VO Sl e OF Gisw Sty » & 5 IGF

39 Ol Olb w4 Miee (ol OU3 L3 oS 5 5500

Ql_.w) tl_n.i IGF']. (Y )V) J)‘:'Lfd J,ya.ld IGFBP'3 °}i}
5 b sk 3 ol 3 1 S nmlls 5 S5
Sl S e L5 e by AS o (a5 Sl
BEl IGF']..,\_AS o\J_a..A JMJJ\) Jg.:.ﬂ L> b J}.L.u ée.,\.:r
S AS 0 S 0 1 PIBK s als i Wad shos 51 (6 ks
Sbliecd adsae s s s o 555 Gaus 4 5 ol
Simial g S e 5Blaed A i s OUs Jlad 345 e
() spiie doho 50 s XS 0o Jlee 1y Jsbor g0l
BL o3l u:,{\J_&\ b d}.k_..«/ &_x:..lo (..:.W_L” IGF']. Lﬁ_eib )\
IGF']. Lw—ﬁm:)\b wbbﬁ)yjﬂﬁj&ﬁmg
Ol ;i arsly I S50l S5 i 18 5ba:

(F) LS o Jos
S 5882 S 53 PO3 s S sS 05 5 IGF-L
I, IGFBP- 3 oL p53 05 .45l 65K o Loty
S5 Jeo &S Sl 55 IGFBP-3 (f) S s (koS
s 5 Laol S5se Jos g5 & 5 wxals LIGF 4 ol
(Y) &S o Jlge Jae ssbay 55 5 Jsbo A3y 4y kS e
Sldlas (0) 5,0 SIls J ke R p53
35 g Sk Lole Of gl 5 IGF-1 clesls oL
2l () 5P) ol e Gldl el e (5 528
palie 5IGF-1 (YU jslis oS el O 5l Sl Slalas
e}_ijuuUaJ_.dJ_aa-L}ZjL«_fJ}a} L:IGFBP'B Jilt’.
5 IGFBP-1 .(¥) 5,05 L5, ols; 53 Oey Olb
ebjs S gd>en b IGF-1 L;M..i) g:M.“x_a Bl Jm\]e IGFBP-3
2B s Sl i Sldlas (V) s
29 dl_:]‘; &A ..,\..:\ebjs Pl IGFBP'3 29 IGF']. f_:LE.a
AGF-1 1, 5,5 odld ol VY (Y0 0) Ol,Sen
axdldas a3b 0L IGFBP-3 « IGF-1 .5 5 IGFBP-3

A\ J; K] .>‘.>J>'- A0 da_)u Y Koo 9 “')l_’u_) LS.'L‘JD 4&1\4& Sleds K] L;i.fu‘).,n r_,lﬁ oLssls Lf‘f"hj}': 4& Lgd:u



s s 5l IGF e Lol go 5 Oliag Ol 3

i 52 5 02,8 Gloss oand (Glapa 5 ol 5 il
e S ke Yo aslisy) Gloess Osespn G Sl
O $olid ) (6,503 ol kizdls 13 (S 5
3wl (s, Sobowr 5 Sulis (Ba,e = B sole
5 0ios Sdlad 5o 08 0 el 03 ST el JaSae
slo i 53 5 andll axsdS ole i 53 055 el el
L sosn Vs 4) ding 0055 s 15 Susls axdiS
Aol 0,8 53 ey halas Hpb a (Sloss et il 3
e (0=10) (OVIV¥22/YY) 2 5 (OVIYYEPI¥Y)

Y IS s La Sagasl sslias Ol (o g . LS

3 O¥9)
533001 53 a8 035 o aed S5l Rash b,
A eslial el el Uy o 5 dald ey S
o Mo il 0L el 1 gy ol Sobel Sanls
Ol sl s OLos (5l 45 3l3 oo LS5 Oty Ol e
ot 3 ey s 03 S ] o Dlgiol sl
Gl 3l TY Colg s Olan WWFY i Sl
() JS) s Lol 5 dr s s ol s oS s
Wi ol sandllae sla s sa3T Ll o0 (a3 ga3]
Sl YY s ol LL(V0-VA) el o Ol LS 5ba

el e

92 ¢ I B0 51 5087 5 il o 0 620

(s s glaglen L& 21 2bs L6553 (s
s LSl ghyls 526 cleys S e L,a 102

22 ES b Ll b ey 05342 R3S 4 bl ps 222

Sy ¥ Ll pae 312

s a3 S LA

wlbcsls, | pde 50

| 09037 g 23 Malios 8 5515 \ | Og03T g 03 s 035 i 14 \

bo i g T olai bzl /) S

A\ J:: K] .>|.>J.>' A0 LS“.)L“"‘.‘ Y Koo 9 ¢f)l_>u_) ‘5'1‘.#_).: ‘gsz":"'\'ﬂ'.‘ Sleds K] ‘;.ftj.‘u r‘,l& o&Lssls "i.l‘,;.; ‘tf"l'p 641’“



4 WL 5 o5 Loy S

IGF-1 =h oo is 3 IGFBP-3 4 IGF-1 Y0 o
3,5 daloes 136 o IGFBP-3 o 1236 o o
dw (A w\}éjzhgsij}\:d\.:\b r._"j))q.:\:’d Jus
P S s S W e o) s S e e
oas s Siash 4 ses,S S 5y Jsb s st
e OV 8 50 sl 5 LS 4 a8, bbbl pl )
Laol 5 esls Jess l_Au.}_sj_,aﬂa\_f O35 (S S 4 gas
G S 4 e Gl o e sd 3l Ly 3o A b Sl 2
dsb oo das oslil Lol o o ge 2l 055 5
S i esls LAL;':J)A)'TA.E e ol ("35) a0
Jsb 53 Ao ol s WOT Sl 5 558 0T ol w55 5
Gy Sl sl s 35 e o5, e o
S (ol plae la eSS
Gl atls 5l besls Cio 55 gl bl o 5 4520
orFeia 5 esls 4o lis é‘ﬁjvg”t‘s\ﬁﬁéjsf io $
O3l et 3 03 sios b i 035 s e 05 S
e A eslin] (ANCOVA) L ,lss s 0se3l 5
W mﬁ#,;J@j;pﬁ;;i RAUBLRTS\ Ly
Lasl

Lagagasl @2, gl Sy 3l 50 ) Jsdr s
ls lis (il s S o 0ol ool i 4l
O3 IGFBP-3 5 IGF-1 sl ;i S 5 i35 ks
313 3 s 55k 4 Ol Ol w4 Dlie (g4l
4 25 05,5 3 IGF-1 cz2in V0 5l ey (P</+0)
5 ol o3 W0 dals oy, S 3 5 2alS s s
235 Sl 3l o3 YA i ey, S 55 IGFBP-3
Y G (e L S Ao Ve sl 05,5
25 03,5 53 4z \0 3l s s IGFBP-3 & IGF-1

)‘JLs_LM)j_]oA_z Jal s e)/,_fjbjﬂu )‘J&:‘M )j.]om

aua \0 QM@LﬁﬁJe)ﬁéL&J}:yﬂ:dﬁjduuﬁ
aely opl s S CS 0 S5 s el gl s
Sl ol i 55 595 55 45 A e plonil aids > 5, F
(s a5 and Q) S use s (adoler 5 ans) eslie
4 el eslie o el cails olant! (V4) ooesly o
oo Sl o (V) Olles ool sylbilind &S
o o ey ol UL sl ol L L o
by 5 a3l e (D) lo B ol riS i
Ll a3 Y s L, SSVF LV LaS s o L eslin|
OL s A3 £0 B 00) ol Sl 5 gasely L3 A e
Gl e 4 4i3s 0 amis 4w o Lol g (Gas LU
aids YO L Jyl azin w3 Lo gagal s o 03l]
Sovely Dl SLL sazan 4w 3 5 Ls S e (S0l

(V0-VA) 54 aids YO Lo
S S s03 1 ALl o 5 435 5 (6 S e
)>g>ﬁuu@u\vj\m}@¢q LV el e
J i e 0 Ol 4 el S ol 1 5 il Cand
).sm_f):)):\"" Ce e by S slaaised s
S S ol adds Ve Dode @ ol S sl sam s Fsles
L s, S sl e —Ar sles o £ TS IR ES o
SSelbl i e AT Lo 5 a3 0l
S Sleslis ol Ly 5o, 55 IGFBP-3 4 IGF-1
s A il [ 555 s Medix Biochemica
IGF-1 (¢ ,-Se3lusl s, Gl 5 05051 050 ol ok
REJENCH I SUVNICI IR LT PRI /) SN g
s 5 an IGFBP-3 (5 —So3luil Lis, Comlos 5 05l
Seslial b s o 3 53 IGFBP-1 55 v /ar 5 15 ¥/
S—Se3ldsi 5l sy, s Medix Biochemica s
Do Ll 5 O ga3l 05 s Dl od g s A
e JAY 5 ais s 0F 5 5 an IGFBP-1 (¢, Ss 5l

A\ J; K] .>‘.>J>'- A0 da_)u Y Koo 9 “')l_’u_) LS.'L‘JD 4&1\4& Sleds K] L;i.fu‘).,n r_,lﬁ oLssls Lf‘f"hj}': 4& Lgd:u



s s 5l IGF e Lol go 5 Oliag Ol 5

.AAL.LUJ_?);)J\_.@):Y\ u_zﬁﬁejj_f)JIGFBP'l

ROE IR INCOWRN §2

i V0 J ol Ly (P<e/0) ol il sl

Lacf;ayj/’d'ajjd'hjjw.') Sy

(M+SD)ualz 65,8 (M%SD) 25 05,8 (ho3) slans gy
OvIvY + 5f¥y INANEERZA0 - (JL) o
Vge £ 08 Vov £+ [v50 - (20) 5

Yi/5. +¥/04 YY/s5 + %04 - (sbs) (obows 4 Dl Oles e

ADERNE glos £ /vy - (o) Sloss Osmssn cilys Oloy ke
Ol o >
- - (£3) vy | >
- - (*1) 4 Il >
- - (YA) A >
oIS dall d’ha_;;JJANCOVA d_}a‘)/’@b’;r JJJ’-
LSJbgs:‘”d""' e Lffﬁ“""-’; Muo‘,‘)f u,a;-u
5031 g SPSIpEw ol oy 09l e
ey VyY/ay ASIAOEYY apfvyviv IRMAEAIA YAREaVA IGF-1(ng/ml)
oo YEIEAS  AWYIVAESYS  AYAVIVAEYVE A YVEVFEFY AEIWAERRTA IGFBP-3(ng/ml)
oY YARYS NAOEY ¥ RV/SEVAT VIvots/ ¥ 4/ YE¥/v IGFBP-1( pg/ml)
Aoy Woloo  sfi¥ake/g [avedayy vkt Jovagfory =GPl Yl
IGFBP-3
eyl sixe &{}xx.v”*
Nys G 5 IGFBP-3 IGF-1 . 3,5 ol Cou

A0k O e 4 S gauil 0L IGFBP-3 « IGF-1
OLSen 5 (g el L al cpl ool axdls Iy s
Cdld azin V0 Laol (V) sl Glssaa (Y000)
Sty OB 53 iy e Slalis 1 SSlss (2550
@S g 0als S (2550 Ol Ol s 4 Dlte
5 IGFBP-3 UGF-1 s —ws &l o 51 SUs 55 Lo
o o313 0L (FF) 55 IGFBP-3 « IGF-1 [V 40

e slie slac b o5 5 4 —)3 sl (o

< IGF-1 YU Vs s dGF-1 (VU sl

oS Jle=I L 5 IGFBP-3 .l 3lis 5 IGFBP-3
Oty Ol e 0 Ml ot (21531 L IGFBP-1 (VL i
S5 =l el (Vr) s bl of sl 5k 50 s
(F=VY/AY S P=o[o V) IGF-1 slde ey ols OLis
Ny 5 5 (FYSISA 5 P<+/++41\) IGFBP-3
o5 S 53 (F=AVI00 5 P<+/[+++Y) IGF-1 :IGFBP-3

LC«—E-:E})J-J)\.S JHJJ\Ju_LM Q}Lﬁé\_:_&\o )\uﬂ{

A\ J; K] .>‘.>J>'- A0 da_)u Y Koo 9 “')l_’u_) LS.'L‘JD 4&1\4& Sleds K] é.ﬁv‘).’u r_,lﬁ o&Lssls g;f..h‘,}at ‘L"Lﬁ Lgd:u



6 WL 5 o5 Loy S

(azie 3 ad> ) Wil by e ol Y3 le.a&_}:yj
3 Pt ganl L ol hagiy el Js nl b
Sl 1y eslis op el azia VY 31 &S (Y0 00) O,
O sl gl and A2 Jolse 5 G gl 0N S 5 oS
(VF) dSs . eals 5 aallas 550 Oltey Ol o 40 Slaws
Osoosr Co a Jsgesl ol [tagsy 53l Sl ea
3 (S e Yo s, Olee 4 GaenS 5al L) Sl
eolie Ul e panS el canl ol 0sls OLAS 5 zils
das ials | IGFBP-3 « IGF-1 Vs s 5 IGF-1
S Ly 5L (\‘~~O) le_(,w)}::mi\ Lgl.av}.syﬂ.(\‘\)
D58 S8 5 L3 g 0dd Mie Sl Ol e 0 S50
L asl ol comzmen (VFA) ding 0385 g8 1) Sles
O 5 0,5 Ko 5 (Yoo Y) Oban 5 el ganl
3OS 5 sl (V) SYY) 0 Glssen 5 (Y00 Y)
Sl 0 BT o aals b andly o Il o s sa5]
e sl b ol (andl 0L Sl 0L 5 065 S
ol s gas eslitwl 355 i gl p Jle OV G O
o S e s 93 o Sl 2o e Sl A
ol oS () YY) asl by e uu;;y.jy)@;
Ll QU3 IGF g sl 5 555 Sullad (ol
S | S T SE TR ‘u‘“"r-“(\) Sl 6 5 e S
O andr o 5 ad 0 ais o Sl \Y 55,5 IS
25 ok eslizal (YY) Ad o o st i b CJleb wids
s Glaasl z aS 3l sy o dleal pl nl 2l
ol e b IS sl 2 S5, bods SV b
OLLSan 5,85 5.5l asls 3 IGFBP-3  IGF-1
g e S c e sl oles 5 (YerY)
Al 5w ol sl ails Jls gxe 31 IGF o slagtis o
0L ol sl a0l Ay Jale 1) (S o5 0 5 S lled
3 a0 ol Aol ol ol (Q) Wag 035 w4l
G 5 IGFBP-3 UGF-1 i 3,5 <olles Sl o

Lsl ails JSNGF H g glas sy o o ails o
ol Iy Sl ) S S STV 1Y)
Ll (ol oS gy o5 4 IGF [ gme sla s 5
(OF) al e il meslis lo as b ol ol olis
o L IGF-1 0y ail g e eslie Sl s Vx|
05 S bpss 5o IGF-1 05 5 s sis) salansls
o gt ool Al dls ol s )5 IGF-1
AalS sl St S8 5l S agl W S e
Lss BMI L IGF-1 s bL5 ) & Sl 55 s IGF-1
ol BME o s 48 el me Ola 0l (V) L
534S ool jhiaal seml 55 IGF-1 Lslis sl
e gansl 0L BMI 0 2555 b ol sy
A O JaalS w5 cails s s i1 Oy Ol e &
Ao LIGF-1 slas 2als 015 o cpl oo (12 51A)
i sosi B (ol 5 meslie) oS 5 2505 ol

Zels by 0 BMI rals
el by e PLK LT s Jlas! S5 550 S
s ms b e Al ol iS5 Wlg e PIK
31428 658 sk (U ot (53200 S ) 5]
53 5o Saey sl w0 PIK il el o8 -0
s sba g e S sl polie S5l sy
o sl polis 2alS sy el 1 (V) ol mals
SalS Ol aaly 8 555 PIBK 0L > 2alS b jlgs e
Aol (Y00 0) OtSan 5 oyl (VF) ol IGF-1 sl
O s 4y e 0L 53 G Sllad o a8 (S
s doaly YU 55 IGFBP-3 slis casl sYL Ol
L e S 53 el Ol e |y e prlaw Wl
53 (Y0) 40s S iy e a5 el Dl sl
s a5 L A Sl p skl ol ey
il e el S ol by 0 YU 0L 5 sl
> o Jed w035 YUy 4 IGFBP-3 s e

A\ J; K] .>‘.>J>'- A0 da_)u Y Koo 9 “')l_’u_) LS.'L‘JD 4&1\4& Sleds K] L;i.fu‘).,n r_,lﬁ oLssls Lf‘f"hj}': 4& Lgd:u



el (3 il Sl e 3 S o0
S(YeeY) ULl 5 il g el b gasl
ol 55 o cplpl oy (Y000) OLSen 5 el
acils SHIGFBP-1 islie o by jws sbas Llassl g
sl 35 4zin 10) w5l >l 6 sS Ole Bl ik
S Sl IGFBP-1 slas 5 gl LG a5 ol
Al e 2Ll slacnS gl das o DL dal iy o
B Al e Sla S Sl LS s e o
Sl an a5 L bl 5 5YF) asl asls SJss IGF-1
ol 5 Seslkl ol Liasn s bapSsmle ol slis
ol bcils abb L Jlebl o past b 3 Ol5 s
alie 30l bl s (Yoo A) oL Kes 5 SULSL J-
23l (IL-6) 7 -8 ) =l 5 (CRP) C— sy s

(Y0) Wb o a5 IGF-1

& 75 4o
slagarls polis 25y Sl Jldl a4
G4l 0L 53 IGFBP-3 5 IGF-1 L of Llsl 5 ol
(JS 3l 5l 65 e Sladllae 4 Ol Ol e 4 Sl
S e S S s Sl aia) 0 el Oledl b
o5 m O 4 Jame slacnSs 5 IGF [ pme Jalse
wils 4 1GFBP-3 « IGF-1 =i , IGFBP-3 JIGF-1
O ar Sl 53 goge 18 el ge cal Sl Js @ 3L
Ay i ool S esS e Wl OF sl 3L 5 Oy
Ll S 5 s el g Jslge ol b

PSS g g8
OB ol s &S u—il—’“u-.’-’}“ﬂ Gaen 3l O8N
Sl S e Sl d 5 5 S s S oS,
S il il ey 5 g rlee S5 BT Clir

Cols us Ll ansls 3 IGFBP-3 o IGF-1 )Y,
a5 0less g d(eslie) (2355 Sl g (B0
(sl i 55 anil)) Sy 5 s 3L Jlazs|
il b Bl oS s Jal e o Sl 15 e Lo 5]
SLoSsn » s Sl J S L5l Jl-
A2l By o G gl slie LIS 4 LS e LS5 g
bl SalS o gl SRS 15 (P ) YY)
Slss i s IGFBP-3 slie (il 5 IGF-1 ey
S 035 Gl i ol g 3 S ol
palie 2l S 1 (1Y) 5m 4l 2alS s s sba
Ve G j2alS 5 IGFBP-3 slis il IGF-1
by n sl 2alS o Ul e IGFBP-3 « IGF-1
bl s o OLES L2 gs la il oo es AL
30l e SO s il (e 8 3 e
Ol L i8S ceed o3k 51L(F YY) 5l 5555 IGF-1
r3lie 5 a5l e (Lol pasa pslie o cdad o0
(Y 5 8) sils 355 astas i3 s bLs,I IGFBP-3
S IGFBP-3 jslie syl 5 IGF-1 slie 2alS ol il
DA 4 il e Vel g 05 5 3 s Sl
b o (403 Omespn 53) s mdan 5 dpsl il olie
3B A Slllas @ g pb el B Jl cpl LLaal
S S s Sl e VO ol sy se )b
sk 4 by Ol e 4 M sandl OU3 IGFBP-1 slis
VO 51 s (F=o /YA s P=0[50Y) Cls 51 ls ns
o=l aS Ll JialS ey S s s 53 IGFBP-1 slie cauia
233 TN) g sl o5 S 5l 50S om0 S 53 halS
OLSen 5 st dl glaanl b anl opl (doys Y7 Lulis
L San 5 el (Y0 00) OLLSea 5 5,2 Y+ 1Y)
mad o3 5558V Y F) sl s (Y000)
s Jlgs S Vb Oles e s aslie (a3 S
SLVF) s aalg 3 ls sxe sk 4 IGFBP-1 sl

A\ J; K] .>‘.>J>'- A0 da_)u Y Koo 9 “')l_’u_) LS.'L‘JD 4&1\4& Sleds K] é.ﬁv‘).’n r_,lﬁ o&Lssls g;f..h‘,}at ‘L"Lﬁ Lgd:u



8 Wer 5 g5 Loy S5

..,\..:J\b \) é)‘;wl.:.w JLQ.S LM\J

References

1- Yu H, Rohan T. Role of insulin-like growth factor
family in cancer development and progression. J
Natl Cancer Res Inst. 2000; 92: 1472-89.

2- Baglietto L, English DR, Hopper JL, Morris HA,
Tilley WD, Giles GG. Circulating insulin-like
growth factor-i and binding protein-3 and the risk of
breast cancer. Cancer Epidemiol Biomarkers Prev.
2007; 16: 763-68.

3- Pfeilshifter J, Scheidt-Nave C, Leidig-Bruckner
G, et al. Relationship between circulating insulin-
like growth factor components and sex hormones in
a population- based sample of 50- to 80-year-old
men and women. J Clin Endocrinol Metab. 1996; 7:
2534-40.

4- Hursting SD, Lavigne JK, Berrigan D, Barrett JC.
Calorie restriction, aging and cancer prevention:
mechanisms of action and applicability to humans.
Annu Rev Med. 2003; 54: 131-52.

5- Takahashi K, Suzuki K. Association of insulin-
like growth factor-1 induced DNA synthesis with
phosphorylation and nuclear exclusion of p53 in
human breast cancer MCF-7 cells. Int J Cancer.
1993; 55: 453-58.

6- Renehan AG, Harvie M, Howell A. Insulin-like
growth factor [IGF]-I, IGF binding protein-3, and
breast cancer risk: eight years on. Endocr Relat
Cancer. 2006; 13: 273-78.

7- Fairey AS, Courneya KS, Field CJ, et al. Effect of
exercise training on C-reactive protein in

postmenopausal  breast cancer  survivors: a

g L S sladpe ALl oS 5 4 s

randomized controlled trial. Brain Behav Immun.
2005; 19: 381-88.

8- McTiernan A, Wu L, Chen C, et al. Relation of
BMI and physical activity to sex hormones in
postmenopausal women. Obesity. 2006; 14: 1662-
77.

9- Tworoger SS, Missmer SA, Eliassen H, Barbieri
RL, Dowsett M, Hankinson SE. Physical activity
and inactivity in relation to sex hormone, prolactin,
and insulin-like growth factor concentrations in
premenopausal women. Cancer Causes Control.
2007, 18: 743-52.

10- Fairey AS, Courneya KS, Field KJ, Bell GJ,
Mackey JR. Effects of exercise training on fasting
insulin, insulin resistance, insulin-like growth factor
and insulin-like growth factor binding proteins in
postmenopausal  breast cancer  survivors: a
randomized controlled trail. Cancer Epidemiol
Biomarkers Prev. 2003; 12: 721-27.

11- Schmitz KH, Ahmed RL, Yee D. Effects of a 9-
month strength training intervention on insulin,
insulin-like growth factor (IGF)-1, IGF-binding
protein (IGFBP)-1, and IGFBP-3 in 30-50-year-old
women. Cancer Epidemiol Biomarkers Prev. 2002;
11: 1597-1604.

12- Irwin ML, Varma K, Alvarez-Reeves M, et al.
Randomized controlled trial of aerobic exercise on
insulin and insulin-like growth factors in breast
cancer survivors: the yale exercise and survivorship
study. Cancer Epidemiol Biomarkers Prev. 2009;
18: 306-13.

A\ J; K] .>‘.>J>'- A0 da_)u Y Koo 9 “')l_’u_) LS.'L‘JD 4&1\4& Sleds K] é.f‘u‘).,n r_,lﬁ oLssls Lf‘f"hj}': 4& Lgd:u



s s 5l IGF e Lol go 5 Oliag Ol 9

13- Arikawa AY, Kurzer MS, Thomas W, Schmitz
KH. No effect of exercise on insulin-like growth
factor-I, insulin and glucose in young women
participating in a 16-week randomized controlled
trial. Cancer Epidemiol Biomarkers Prev. 2010; 19:
2987-90.

14- Schmitz KH, Ahmed RL, Hannan PJ, Yee D.
Safety and efficacy of weight training in recent
breast cancer survivors to alter body composition,
insulin, and insulin-like growth factor axis proteins.
Cancer Epidemiol Biomarkers Prev. 2005; 14: 1672-
80.

15- 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:
639-51.

16- Rahnama N, Nouri R, Rahmaninia F, Damirchi
A, Emami H. The effects of exercise training on
maximum aerobic capacity, resting heart rate, blood
pressure  and  anthropometric  variables  of
postmenopausal women with breast cancer. J Res
Med Sci. 2010; 15: 78-83.

17- Nuri R, Kordi MR, Moghaddasi M, et al. Effect
of combination exercise training on metabolic
syndrome parameters in postmenopausal women
with breast cancer. J Cancer Res Ther. 2012; 8:
238-42.

18- Nuri R, Damirchi A, Rahmani-Nia F, Rahnama

N, Emami H. Effect of exercise training on bone

mineral density in postmenopausal women with
breast cancer. Br J Sports Med. 2010; 44: i63.

19- Moghadasi M, Nouri R, Nematollahzadeh
Mahani M, Karami banari L. Effects of 12 weeks
walking on plasma adiponectin concentration in
postmenopausal women with breast cancer. Int J
Endocrinol Metabol. 2012; 14: 48-52.

20- Irwin M, McTiernan A, Bernstein L, Gilliland F,
Baumgartner R, Baumgartner K. Physical activity
levels among breast cancer survivors. Med Sci
Sports Exerc. 2004; 36:1484-91.

21- Mandala M, Moro C, Ferretti G, et al. Effect of
tamoxifen on GH and IGF-1 serum level in stage I-1I
breast cancer patients. Anticancer Res. 2001; 21:
585-88.

22- McTiernan A, Tworoger SS, Ulrich CM, et al.
Effect of exercise on serum androgens in
postmenopausal women: a 12-month randomized
clinical trial. Cancer Research. 2004; 64: 2923-28.
23- Rollison DE, Newschaffer CJ, Tao Y, Pollak M,
Helzlsouer KJ. Premenopausal levels of circulating
insulin-like growth factor | and the risk of
postmenopausal breast cancer. Int J Cancer. 2006;
118: 1279-84.

24- Pollak MN. Insulin, insulin-like growth factors,
insulin resistance, and neoplasia. Am J Clin Nutr.
2007; 86: 820S-822S.

25- Rajpathak SN, McGinn AP, Strickler HD, et al.
Insulin-like growth factor-(IGF)-axis, inflammation,
and glucose intolerance among older adults. Growth
Horm IGF Res. 2008; 18: 166-73.

A\ J; K] .>‘.>J>'- A0 da_)u Y Koo 9 “')l_’u_) L;ILAJ.) ¢g;‘(.fr\.lg..u Sleds K] é.iv‘).’n r_,lﬁ o&Lssls g;f..h‘,}at ‘L"Lﬁ Lgd:u



10 WL 5 o5 Loy S

Changes in IGF Axis and Some Binding Proteins in Postmenopausal Women with Breast
Cancer after 15 Weeks of Combined Exercise Training

Nuri R, Mahmudieh B!, Damirchi A%, Rahmani- Nia R?, Rahnama N*, Emami H*

"Dept. of Sport Sciences, University of Tehran, Kish International Campus, Kish, Iran

?Dept. of Sport Sciences, University of Guilan, Rasht, Iran
®Dept. of Sport Sciences, University of Isfahan, Isfahan, Iran

“Dept. of Oncology, Isfahan University of Medical Sciences, Isfahan, Iran

Corresponding Author: Nuri R, Dept. of Sport Sciences, University of Tehran, Kish International Campus, Kish,

Iran
E-mail: nuri_r7@yahoo.com
Received: 23 Apr 2013 Accepted: 9 Oct 2013

Background and Objective: IGFs (Insulin-like growth factors) and some binding proteins can cause
occurrence and recurrence of breast cancer. Since the role of combined exercise training on these factors is
not clear, therefore, the aim of this study was to look at the changes of IGF axis and some binding proteins in
postmenopausal women with breast cancer after 15 weeks of combined exercise training.

Materials and Methods: Twenty- nine women with breast cancer (58.27 + 6.31 years) who underwent
surgery, chemotherapy and radiation- therapy with current hormone therapy were divided into two groups of
experimental and control. Subjects of the experimental group performed 15 weeks of combined exercises
including walking (2 sessions per week) and resistance training (2 sessions per week that differed from
walking days). Data were analyzed by using ANCOVA (p< 0.05).

Results: Combined exercise training had significant effect on IGF-1 levels (P= 0.001), IGFB-3 levels
(P= 0.000) and IGF-1: IGFB-3 (P= 0.000) in postmenopausal women with breast cancer. After 15 weeks,
IGE -1 reduced in the experimental group up to 9 percent and IGFB-3 increased by 28 percent. On the other
hand, exercise training had no significant effect on the IGFB-1 (P= 0.652) in postmenopausal women with
breast cancer.

Conclusion: While the IGF axis factors and some binding proteins play an important role in breast cancer
and its recurrence, it seems that changes in these factors through combined exercise training programs can

delay its recurrence.

Keywords: Combined exercise training, Breast cancer, Postmenopausal women, IGF-1, IGFBP-3
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