JUSoms (35 OUSS3b 3 5o 9 0 pw Jg 305 95 IGF-T) S (Sl guani] dpus sy 5 9S8 ol pun25 oy 2
WV (F)a8 o pod i A JUis 2 g b

JESY VO PPNV VAN I PO B P
VWAO/ S/ o pds du,6 VWAO/F/YA 3L s fu )b

ousSa
5 Ssimle wzge (5,08 G eT a5 el oad Coll psar el (Ko (G858 plail 508 s b JleSies (LS5 0 ,Sles 1 80R g Ao sy
B ol sy e o5 allan 355G yarlyy b LS SlSajb o 4BVl (58 iy o3 SpblS 5 ST BT Lol w9 o hise 08 Sgege
S8 Gyl i A s 4 amlig b JLeSi 0 GBSk 0 Shes 5 05 J558 )55 (IGF-1) Sy (podgil 4l 0y j91518 S paasS (g 2 0l iy
g 4Vl
L“L_s';‘)?““}-‘ A0,S S gt ol o aildbgls &y gmas ( LA AR RY XS =059 9 Jlo YUV £Y/F= 1) b b JLaSius 5056 VA 314 o¥9) 9 g0
ol el (aVl (5,08 Sl yei 4yl b JliSin plate Sl y08) (025 09,5 5 Gy b JLiS Jgome Ol o) J 7S 09,5 (e (Bolai jsboay
@lagisesl 5 Josisss oS (relgmil s 0y j5SE oy polie @l (nped wiin Al ey g B 08 S8 lain A ped iy S0 0 055 52
A Jelod il lsS 5 (295 Sl (S e Jiae e G 5 e slahg, b s ,Sles
s Sglis (s3kital aw Sy g o) g i slaargly 51 b (Al Dby Jre)so,Shae (903T 5 Ui 95 ) (il dnd ) 93518 o :Lbasdly
AP0 0) 29: J5uS 09,5 51 s (s )loisine ssbar (275 09,5 0 (Jigmis U 0,5es Lol o csalie (295 oy

Wiy o dgug | 508 @ aily lac o zeby b LS (5 (LSS3L 50 4Vl (5,08 Ol ped ciS Gle oo @l cnl (bl p 16 S Azt g S

2y e SoT 5 Sl 5T 4 s o Lo
\Y40 (63 ATT-ALY (o o o5lah (idh 5 Sy 0593 gyl (Kb 3y alos

COVRVABFAYA soali 55,0 pske 09,5 i85 o B s pole 05, Sl pole ouSiisls (low; olKtils 4 Se (o yoT

Email: ghasemnian@znu.ac.ir

Wi glr g e ol o e sl lasles 2l b doude
Oy sl 0o 58 Slolin 50 sy oysl Vb () 590 s Selld Gl G Sodslsn et me slag, Bl S (S

s OS50 o8es jo (Dlas ©yad plple (Fow @ el )0 Fese Slisd 5 ke el Sgeysm (6,55l
SR A I SR L S WA ST s 5 o Sl 35 o b o 2l
ady oS e Sl g Jg55 595 aiile SIpblS (slayge 90 Sl Sbl slayge 90 55 Slets () (1) Conl Glowr
Sl 28l 5 2l oage Ol AGF-1) S sl s St (Ghaglie Sluped oz (ol Sz n e
g e0sdlo YO+ o 3 b V- gl ad a1 (P) A WS 0 S 28 DM (g Sileg Glie y3 ) SaeolisS
Jelge 51 (So g (V) ol s JuSits anelinl Vo 5l a8 el o) Cnl 50 (M)ogdion (raBign himw g 43285 Gl 4 i
Maas o Sialidl 1) Hlae ufigy Fimw g 03 98 Sgli] soglie (ohjs ol o9 S wilesls plad Slades
Ay S92 5 eians by 0B (90,90 (laoee slitel 4 (] Sy QLS5 o (9 w3 Gal81 |y ST slagyge 50

(J e oy ) Ol ) Olomds Ol s o313 2355 pske 05,8 (5305 (6353508 Slslewl !
Olos 3 ol&Kls o938 5558 5505 Al el S (g gedilsY

Ol 5l st o Il o el oDl 55T ol&iils ¢ S5l sy domly S S 505 S SLishs ™

AT



WA (63 N+ oylass YV )9

dyog)l (S alore

LS (Gyesd Seglie (nyed Bliie 555 polie (pee
Sl pos 35 (TY) o Kad 5 shls anlllae 5 eizmen (YA)
Garg b (VOSES Gee 055 35558 2 6l (aglie
ol soget b alaly yo Swl sla ey 5 Slidllas 352
5 05 ks b JWSey LSk Logas Gl o 008
poe g oSk cnl yo SBs8 slaphal e 4 [l jeb e
il sl le G515 o hate bls; S5l ool
wiBg gl g s @y ol o aleih) s b JloSw s,
plasl 208 4 (g )5 slacln ) 5 5 0,5l Vb y05 599
Ay ,giS8) Jelse g laygeyem 5l (S J“"L‘ Oezed 5 (SBs
adllas (pl Bas o Dlae &533 5 (955,55 5 ) - (edgmdl 4t
9 ey JoiissS oS (Segmdl and aly oSl SlpsS om)p
5 il sblgy 5o ikel aw Ol g (g b ) o Shee
ain A s 4 zbs b JLaSs (5 oS3k (o Sb

Sy 4Vl 5,08 o el

IS Ll 9 alge
Oygods &5 3y 0,28 4l gl gg 3l ols aslllae
GARa% (ol 5o b plasl 93T m 5 0903l ok by e
Lo S8g03] bl o Solay (6 pSaiges by, 5 eoliiwl Sl
Gl g (s 3 Sygos S aiged gy 9 B 352
b JlsSns gl o5 51 58 VA 1) jol> tagh syl aiged
phate jobas J8 JLo ¥ 5l (Ko a5 wiols oo JoSiis (o y2ekg
9 4 g Bl JLiSiay (oS atia o L Y Bl plaial
Lulys caley Sz 50 5 W0 e (Gialojl 5 J25) 09,8
Sloo Al yo 5 b Fogail (95 (5T Wil o dogasl o (LS
ol p g (@lale JSew £9,8 5l a5, YW B Y4 sl 5l
b soge] adS s 48,5 42535 olo ¥ wilabe (gl IS g6
Gl ys wgSe Dgods |y Raghy esas 5o Lo 5e Sledb]
bled & g0 o b ol aules> La‘sioj.oﬂ 5l addlas 5l g g 050,8
Orzped S Lael S aslbcols) ek 0 oS0 @
ab pll (B))9 pole (raastie g Shj Sl ) ol ragh
oy WS g 903,53 1) (S jo5 sl s o Sogajl 415 g
5 $9ae slaglen 4 MLl by (g - LB gl e
TR PPV 2 ST PP E g0 R VL N N
Ll alllan (55,0 9,150 5 Sy byl gl )0 o gogas]

4, Corticotropin-releasing hormone

5 Hakkinen etal

AYY

S5 35 oe Sl Ay Hge )98 A4S (i 1S (003 IS 0
powge S5 (eBgn vz (LSl pnlo oS )l (i 4 9)
T ls et o5 syled agi V= igul ands 0, 4925 &y
Hhae 008 5wz Gl s 0S8k ad; case (Sl
e g i)y Dl el ailesls las wladod (V) )ogd oo
25SB 4 Jate bty n 9 V- (srdsmsl 4t 0l 55351 e
@ 4595 L. PV V)] o "(IGFBPS) V- idgandl 4 o,
booyls a8 Gl 5o V- idgnil 4l aly oS oS (o 51
s o8 Gl plgie Leadly 3 Gseyse cal Sl
OHae o, Slas ol lis cawgh Jie glp (V)5 Samien
O3V — gl a4l 0y oS L (50 gixe j5bdy Gl e oz
T 0 ey celld gg Ll (VYY) oyl bl aadle
Jus 4 ol Seesh 5l OA) cl 6 Laga o
9 Vsl 4 0l (oS palan (Al Saglie Sl e
w58 Jle sl (Y )ilos S (215 psipae 55 Koo (S
V- sidgmad] 4 4y 53516 gl Sl (YY) e
oy el By e (bl 5 (eglie Dl pel Sl )
Ol Ol g 09 91 (al 5o peipae Slad @l g wis S
Aoly Cend G yed saeliyy Gae g DAl gei 4 |y psipas
21y G55 el atin Ve B 5 (V) oS g SIl5 (V)
ol (Lad gl 5 930,8 (qwy 0 V= (Sl gendl s 0y 9SB l5e
ot sbml V- oidged] 4t 03, 455 ol 15 (i S
b dasye Sligdos s a5 sy oo S5 45 ggomays (V)
o g V= dgdl 4t 08 593516 e gy 0 e 3l
@ Bl o beauSe il G dees 5l 38 JodeS

Sl laylad 4 sl yo oS (V) el (5,93 Ol s
Sl ol peslie aglie Sy pe5 (,55UsS (slaSSs 5l (53U
Ol 58 436855555 6lS” IS8 (3 ol e 955565 (YTl o0
2 4lS 595 goud a5 5l ondid 5 SIGLLS (19098 Sy 5 0092
by pelas (VF) ol Sl 5 Sojelsnied lagm il 4 gl
"(CRH) 9595595 95,0] 0atiSAliT ygeyen b JoiyeS
5 Sl e plle (V0) cul GuseVbsna 5l axdte
B 6588 i 3l JsisS Osarse w2 e Seisloeind
Gy (el 095 e Jelge ) 90590 (nl izren 0l (0
Wl (o005 Sellad Glan 0555 50 Cishe ply 5o Caeglie
o3 50 (0290 ) Kes g Sla Gubos o (VY (YF) coul

! Insulin-like Growth Factor Binding Proteins
2 copeland etal

3 walker etal



OSen 5 lopuwld L;l;bl

o J935595 (IGF-I) S (gl s 03 y556 Sy (g

O Loy e opd 70 Lplez 5 pow atin o B0 L
Aoy Ve by plld g oiad dlad g do 0 £ b pld dlan oy
Colywl daBo Y L Y 0 1,SSVWY BV e bgain 1,6
38 il plesl @S o o ol il 4380 ) 5 e
Ol adds Ve 035 o5 jelitedr (eglie (n el sl
Pl (3,5 oy aBB3 Ve oo G yed jlam g b plowl onnS
U in ) Sl o et 3 a5 Sy ke S
G5 sl polatenr ol a3 S L5 0 alesl o9, 0 1 a3 gy
A3 Jleel paty gatan o )b relS (50,90 S g ped i )
39 5545 3yr 00 48,5 L 45 laisTay 325 IS plal i
obml b asls Boa oy90 gols alac go pu iy OS>
Sy Sl 4 Oya8 lEl g e, Blas 4y Be 5 nle
oz it SV bl bSs aiia ¥ ye g ped saelip
IS 50 G yed JSTg, ol Sz (V0 )ad ool Lo Soge;]

ol 03l (V)

S jeze isls Ol [y raghy b e e Ylg 5 oud
olSilo (5359 pole 5 (Grcen 5 09,5 31 Ui Sl b o 50
53 Sy 0SSl aghy Chglee RV CIPVIPRRVINK S X RN PST:
5 ST jsbay b gogel asn (B Jpol yle) b,
SBee 5 258 S Wdlel 7,k o a8 L5 gl 1y 093 adlse asldbgls
O)ygony pol> G b al glal> e se 0wy S5
&l 5l am g L8 a5 (s 5bas 1085 plonil (9031 g (3903l
Lzl o Shae slopygesl g aal Jos 4 (5505095 (Sroglio Sl e
) JlaSws gole ol yod Ladd catan A Sae jo S 09,5 0l
ogdle ialejl 09,5 Lol cols plowl 1) (z5 slojs, 9 4nim yo andr
5,8 lrjg, yo adn o aul> VLS ol Sloyed p
Sy il o 2 i o 093l 9l2) 4Vl (5,08 Ol jes
Sozsl oS 03,5 5l 5 Cuglie 392l Cuiigilys llyn o3l
alS > bowe) @S o ol bl cle wols absl 1 (Canglie
JueS sl oo 5 Lol )0 15,5 lae 35 o5 (asVL

Jol aaa ¥ 31, 05 1> Jialesl o5 sla gogesl o9 kg b

™~ 70
i
2 ™~ sp
S
2 ~+ 40
\2“ s
- 30
i! ™~ 20
™ 10
-\""\
oy e — > 0
A5ds 43ds 4588 api atis aZis PV i L e TR L 1Y
] AZa s aas PPN

aan A Soe 4y eglie oyl oyl Jb sy (V) S
10l dowloee Brzycki) (o) Jse 5l ;s 50 OIS > 50 L&b‘s;éj.a)'i i LS8
aici S5 S =[p FolS 4y snsloals a5 IOV YYA = (o] YYAX | ,S5)]

o P90 S dged 5 LBl Sl 3 )b goyd 5l S 5, S
REPSRUTWENEL S IRCH IR S W - NOC S PO NS
ot il 5l G (e @ cell) wl ad § el dlls o
ey 50ad laz oy @a 8o Ve Do dy g alBs jo 00 YO
JGB 51 e 0 53,8 gow slaj BT gl o5 il am 0 A
5 eolaiul b V- idgudl 4t 0y 9551 wlKisles] 4 ladigas
ooliinl b g 15 o] 595" el (Monobind inc) sxbgige oS
oSl b 55 oy Jo55 )95 gelams 8 (655031l 1 ¥1 b, )
ooliinl b g 15 o] 595 el (Monobind inc) sxbgige oS

AYA

Fhe 0diS Agase g Saltlae Jilge (S p a5 jslanea;

Ghoies sl ygiS 136 g5 BT (S (ol g SRl il o
58 el Y JBlas o 4wl atulgs ladiges 5l conds
Bl slaaligs wolel glalie 1055 5l aysil 5 adl 659>
0)95 b (mizmes WIS )loagt (i clad plxl 5 b
Oliee 9 2l oged ISl o b ol clss o ladiged 5l iagh,
@l ekt TV Voo joiS 1) 355 0039, (S Collad
0 JorissS 9 V-isdodl ant ad) el Sl polie

S Wil lsl k418 T a GogasT oolad oy s 5l (55 (s



WA (63 N+ oylass YV )9

dyog)l (S alore

5 osls Judow (gl 50 )5 eolatnl Sl e slacygw)
ollssS 5 Jis S (5 ooy el F bl slagges]
ilel slapsesl plxl 5 Jelowiga iz gl 0,8 eolicad
S8 colanuls ge P</O (o)l sine mhaw ,o SPSS.16 3306 5
05,5 slo oge;l 5l 185 o slaosls aS el S3 4y Y E S
2 Siaghy by Glagh Ll Sule) pas cle 4 (ilsj
05,5 lagogel 5l ol glaosls 5 ati o)l iy so0

28,5 )13 Jelosga 25 5590 505 A (53, 2 Siales]

Ladisls

2 LS 5 Galel 05,9) 05,5 99 g 5 S Slaseie
Sl 00l o0ls QL...J o) o)Lo..i) de?

Sl aPll 655 55 5l o 28,5 18 Groniws jee 121 s, ]
e 090 @ o9 Sbn) Sy Sbp] o lubul g Slas
@l sblgy 5o (glael aw by (Gl s 51 e O/A - alold
Sl o 5l e PIVO alold 5l as 090 4 @5 SU )
solii] loalas w5 o5 433 Jols slp i) s
ShsS Jlog Sbi) e g Sl sl sl o8 Sbp g (39d o0
S8 Ghamisd ygo [(JLiSin (e 5 alijed abgome a5
ool loosls Caogi (gly irosi jlol 5l Gipgh opl ;0 8,5
5 il Bl 5 eSils ool s orolassa Sledlol 5w
033 3 ool misi (95 sk syn sl WS 3)1S
3l eosls a3 10g srb ygo 50 g ol oalaiil Slgg mls

Shosls 395 (4050 (ol Sjg0 50 5 Sl soges!

(09o3li) b S )0 b S3gesl (539 5 (i (uSibs dumliie :(0) Jgurr

P-value tlade Ol £ jlre Byl  yiio
(85 )5S 05, (85 A) Gl e9,5
<I#EA BAtdd YAIZEEYIYA Y I¥YOEYIAY (JLo) ¢y
< [AFY \/-a% ARIAREATZANY PYINVENYIYY (e 9kS) o139

O Slae jo JLiSius (LSo5L o Slae Lol «(P>+740) 505 5554
Sildgre pobar (aglio (nyed wibn A Sl Gy (Jlwn SUp
S Y sz s LelS sbay gl (P=e/o¥) og axil ssmp:

Nogidodl s aly oSl pejn polie o gyl pe

(s Dby Jie) o Shee lagges! 5l (B9 JasisS
09,5 98 O (Gikitel aw Qb 5 Cusl) g o slaasgly 51 by

olie (nyed 4 A jlam 5 8 S 05, 5 Galesl 09,8 (s 0550 sl yeitie nSilis anglio b (Y) Jgur

£ NERS alesl 095
\:); TE' 09931 o931 TE' 09931 0903l
4’; =¥ ="
<[PV AN Yo o[- AXAY/DN ARRYAR FAAJER [YAY Y. IYP£AR/-F Yoo s VEAON S als o, S
2 e P Gelse!
Gl
e JIYs VO« VYV Y VY/AALF/A YV \B/SEF/AN WIOEENS  p55,500) JssedysS
Glbe 2
BARY YA ANEIYA < [OOE-/OY <[+ OA YINOENNF VO£ /BT ikl aw Qb
<IYY *olo¥ YIgF£- IV VYV FF *o0 ¥ \TAREIA A YIYOE-/fF ez agly 5l ol
«INY *olo¥ Y/OO0E-/0Y \AAE20i4d <[+ A¥ YIAV£-/2¥ YNAYL./8f Cely asgly 5l by
x+[+Y Fofow VPSS AN VO/FEEVNY <[+ 20 YAIEYENVYY VEIAVEYIOA (50) (o Sb
<IVY *olo¥ YIANE-IYA A\PARE=DAn s «[+20 YIYVEN/ -7 YIVOE-IY b

AYa

il e o cxe P < 0/05 o jo Laosls®



e g el el

e 555355 (IGF-) Sy gl 0 255 15516 s oy

= =R, W
8 &8 8 & 8 &

[
o

(89 e s p )il gl A 3y it

I

e 05 £

o

O3l O
BOs0 oy

BE=YTE

JrS g Gialosl 09,5 59 50 (Sroslie 1 el ali A 5l any g i ep pos V=il gadl ad sy 55518 Sl i 1Y) JSC

25

20 T
| I
0

el o5 8

U
-
wv

e

()

T
O O
WOs) o

JAes £

JrS s Galesl 0,8 53 55 (aglie (e a2 A Slams 5 8 (o Sy 3 ,Shoe Sl s 1(F) S0

P Grzed 0y g (VF) (Ve o) ()5 5 iSTa 4 (YY)
Jlo PRV 05 9y 2 (V00 1) GhlSen 5 ailyoS a7 (b
Qi 00y V=gl gedl s 0l H9iS 50 (6 et e Wisls vl
oS gladlas yo g (Y )mgunad pol> Liagh samdl b as
Ol Sy artne aall (65 (53, 2 (V- Ttk sS) bawgs
Soslie (a8 SS9 b plol FAR) = 5Sle L)
ol V= gl a0y 5521 50 (610 gime yudd Do SV b
sk sele slaatily b (ragh cnl slaatdly Jlie 53 (V) 2,85
(FF) 59 gueonls ")) Kan g giw 5 (FO) (V) )) o), Sen g
plosl (Ve A o)) 5o g (il yol Lansgs a5 (glaalllas o Cpaimon

won V8 Cdlale Oy08 5 dlac o0yl Jgey90 C_M,L R

4 Seo etal

5 Orsatti etal

SriSaasis g Gy
ey aide A oS ol plis Ghagh cnl @S ggemey
25 ol a2l o gnn il Sl Sy 0 Shos p Soglie
S8bes g Jo5iysS N mgdgmdl 4l 08 ,5mS6 lie r blie
Ay Sy sl 5w sl 5 S (sikiel aw b

el Al xe
7ol Gehos Shaal il (S 1Sy (S gl A 0y 593518
~ sl 4t 0y 3356 sl eglie (n yo3 Sl (o
Ol oy b &S 0g by b JliS Jolee 065 )
(8 el aiie Al as g B V- pdaedl 4l al ) euS1
sloazil b osalin (ilel 05,5 0 Oluses og b
(Veed) o) Sen g Lge K> sloadl b yol> iagh

!, Chwalbinska-Moneta etal
2 Copeland

3 Santos-Filho etal



WA (63 N+ oylass YV )9

dyog)l (S alore

Js35355 polie mee 065 52 (0230) "o Ken 5 oxSla
o pol iz b a5 SOl (g5 (oglie o el e
9 ohlr sloadl b ol agh slaaidly Guizen (YA) o)l
Oy Ve ) asdlas QT 50 a5 Wil o guead i (YY) o) en
G A &Sy Calid) Saglie Ol yoi as 80 O Jolss o o3
axllas G 50 (Yo g (nin 1,0 6 a0 A b6, S5 Y -
et 31 555,58 dly st (6l ol a5 atin ¥
cSlowm Solel aale ¥ (el pp SO 5l o (puizmad ol 4l
OVA)35203,S5 i (5555 O3] S 4 Gely 55 953,55 by
3,8 alol (Vo o F) o 5o g aihysS bawgs o5 idios o Ll
ol gty 58l L a5 3l 2alS oy gt ol
aisly Hlas (Ve +9) o)) e 5 Boo pizmen (FO) o)l & e
5 Sl S dlS P 55 (b 555 Gl o
@l ple a5 23l 22l ()ls gne jsboty S b G s
(F7) il o pol> imgh

o Lol aiSs ol ey )lgs oo @iz slaimshy gl 4y azgi b
a5 Gl 3 ate Jele 8555 Sallsd S o o 5.5
Jo3issS lo it (K5 slaaidly ool 5ol Jg35 565
S a5 s ek wjls Sy Codled Do g Dud S5 A p
ool 20l G Ellad 5090 cal md 5 GlaS 2me (n Sk
2 9 OmssSysS el Gl case wad lewa ool
2 eyge A (FY) 05d e Jo5ed 85 iy Gialydl ez
b oosgus oby (BB ojlailay seglin o jped Sad uol> Gado
TS aarsi b Grimren 098 o |y Ui peS Side GRS
b dame SlSE) G pad Ll o Jo5dysS Oge 90
b4 ygey9 (nl g Sighe ol (08555 collad ( Slns
Jo5eissS solie (FA)50 o0 ol 5 Lad b )85l (y50 )50
3 Ol cpl a5 I o il o Gl wad el pK
ol o Jo3 595 35 51 (56 Slg) il b S 2 o5 plSin
Jle 6l (FOC] Sgin SalS 03,55 5 505 o3l s a5 Candl
03,5 (2 yo3 381 )3 Lawdly Jo55 555 polie s yo0 Sl & (i
Sy S by s 0 y03 6l plEi b e ol 3l 4y
Slp Sl Jlad 50 pols asdllas 1o (FOAL o iljdl S
A5 Ry S 51 555 b SIS o ol 3 5,5 25T sl
G5l a4 Gl Blie slatagn @l 4 azg Ly op
Ol 3o s Jele o830 Codlad D b ol 45T S oLl
el S35 55 ol

7 Copeland etal

ALY

Oy o (a0 S ao o A B Fe L) seglie ol s
oglae Dl yad ols lis Badod gl 5 0l gy Jlo Vo-F0
b oS 0gd oo by 5o V- aidgusl il w551 ulidl el
b locglis jI T walis glooy,S (g9; (55559 Sollad
SLadls pl S0 a4y wilgs go o3l o i S slrdasin 4
S 4 (FA) S oS V- gl and asy 15358 zolaw (o
Geomd Olpol aS il LIl (V) aes edss |) (o83 ,9 Sl yed
ad) 5B lachle » Sae Vsb (n e SIS pgad ;S 5
S SGsba sl A8l (53 (59,5 10 V=gl 4t
Al ae K0 (Fp aS Jb e (Fr) wilools olas e ol 3
el &5 Slaas 5l Jol> glaadl, (F)) wes o lis )
el ok o0 yod Dde o2 5 DA u 4 Wilools jlis S e
ol (F+) 3,5 walss e | V= cdgudl acds 0, 53516
o e g Sl L8 o 5 3,3l el 2 5 35 o
Bt (FAasa 18 b o 1) gl cnl cnyed Job o
Sobl Jdsay pole haghy o (reglio iy o3 (352 53l
Oted Dde g a3l ‘Stl.mjl:;_.ﬂ Wls el oogs Lm‘sioj.oﬂ <YL
o3l o s bl gl smlin S e Wilgiy o yed b el LS
Sl else ylee jo (8o 51(F ) ail gl Solel mhaws b
pelas ) Voidgedl il wl;y s slackale oS (6,500
lrows 1.5 5l YL glacdale oISl alae (FY) s ) o
Sl @l a5 amo e i 1) V- il gudl s w5516
S5SB s bl cplpls (FY) cwl e gals, Jele oy
I spay a8 uSate (o8 dhewgts 1) oube Sdglil @l 3l
Jobes 4y V- odgadl ans aly ,STe wpuls Swly ol Jless|
) =gl 4l w5525 5 (o055 (el G BL)) s3]
ol 5l plaSaes polo iagn 0 oS (FF) 0iS opes 5 oz
oS hiw (S w5 5 5 (27 9 0995 18551 J3l) Julge
e B oy Beos ol Slaal 5] K05 (o i9 3 595

S92 kg b JLsSwn Jolae 015 e J935)55 zobaw 5 (Steglie
AL (Geglie (n ye 5l a9 JoB J95 )05 5eSilee (o) 2 &

GBS 50 05y ey J335)sS p (seglie Sl el og 3G o

6 Hakkinen etal



hlSan 5 il (Bl

o J935595 (IGF-I) S (gl s 03 y556 Sy (g

Ao IS o Shoe jo Mae oy 50 @ azg5 L .(OV)o 5
Sy Saley pas Sle 4 ol Ghagh )0 A Swye
Ol o ) slle Sliss (geglie Sl el i ped b
sl 08,55 o) e
Slallhs by o Slas p Soglin o pe8 b L LI s
S5y aey om0 Lo pe Lins Slidios Ll wits il alie
L glaalllas o Sl gl sl 0ids plool b liSy
53 loisine Gl 4 i gaglie Sl e oy San 5 ' gy S
DR 5O Drized (BN sz g slacucdliSiny cda Gy
s ain Ve s 4 5 T e 5 S0l Lawgs Ko
oF Dby 2,85, 5 SISl (B da iy o Sles (Sleglie
slizel 4y (BY)Cl dge 65l gne Hsbar (b (o) (S
Hae o Kales obul b eglie Sy pes o) Kangs
S8 &y dly (sl Slas 09242 e CamisSLI 5 CancisST
Ay Wilgh co D08 dguge LS o Siales (pl (OY)osd 0
Sl yed g9 5 Saw g Dl andl (OY)0)F o Sles g
OY) sl el S350 Boo &y (i) Sz 50 (Seglie
Sy yod i ol gy 0 Ylaiol 45 dusy o S5 @ nlnl
Ses Sgngr Az )3 5 s )05 Sgngy g Sheglie
sl 0 oy by

S S dasis

(Saglie (n i atha A JLss & olo i pagh cnl gl
Srrbs slcwddliSay o Sl 0,Shoe Gl o 2l
e e J9i )05 9 Vo damil 4 0l )9S Gl )
Olyme Olymss 5 odle aS ol vy Jlaix! pl cplplo 0g
255 653 Jelse prw Jo35 595 9 Vool 4t 3 oS
Selb o 1) (i lidon a5l a5 widge o Slee

abobl Sl glpel Jol pol> Ghaghy (Glsyad 5 Sis
Geze 58 all Wl (60,28 (58555 (S35l 2 58 ol ol )8
Slasils oo aislsg 053 5 5k b e ol g olon olSiils 5o
Slodgas (6, Kep izt opl g1yl j0 a5 g0l 3l dan g o Soge;]
iles Slo,ad g Sas

References:

12 muscular power

13 Christou

14 Edward etal

ALY

P s ol fagh glaadl bl oo Sles
e asly ol (P=oVY) Ll ol les Slee
Gilal aw QU (P=2/AY) el aygly 51 Qb (P=1/YY)
E=+1Y1) Js Sy 5 Shos o Lol s Jols (P=+/YY)
Shas 08 wejls o, Slee o Koo leds al ol Sge
ol sloo Slas 10 Lol ccanl ouds ol 3guge (Il DU 1)
aw Sl ) 5 oo glaagly 5 by (b Sby) cds
oS cadS lem wls cplpls cal snis Jols (0guge (55l
iz 5l ( Pl 0508 350 b yrle Graglio (a3 Yoo
el azlad LSS 5L e o, Slas
5 Pl Zer sladl b seeal j2b fagh @l
win A 8l S 5 3515 29z abbige (00) " S
do Db ol Sbp) Db oSles p 1) (eslie Sl yes
5 pllo lacedliSin (plan Sl 5 Cda Sod skl
wan s 45 Wo,S cdalie g 00,5 pwyp 2Rl ol
S5 S doys Ae bSO L Lol e > V) eglie oy pe
el oad b dlitSiny Do 3 Shes S9ap crge (Wi
G pll slagogel & |y laasily o (38L5 olyn Yass!
AR5 53 ol S i yod Doglite slacw olass 5 5 )lg (> g
g o ek plowl G ¥ LSEVY B Y- Lol > ol
Vo0 Lol pon b ol atbe o oS 5 5505 (292
V50 LSO BY b aonty b pges 4t jlecem Y B) o 1S5
CanVBY 0 ISINV BV e b il g oty aids oo Y
plul e YUY jo 1S5V B AL piia U e aan 0
3 Sl 0 ,Sles dgue pae len wLE plply (00) Wb e
* e § K68 Lawgs ooz las Yo 4 1) yol> iagh
Sl yos a5 Wiles S lgie VT il Kan 5 Kt )oS ols s
locedbuin &)lee 5 QU5 2 55 S Gaglie (S
b S (Soglio Sl pod o)l Kigsy ol slasdly ol 20l
Sl @yud o 1, Suil ogage 4l ogdle catwal ol
Gl 5 T Dlae g5 5 dhie Dl e Yot eles o
ORIPD sy Wi ) Kieghy S (e 4 09000 0 Ses
plol ey iSlas b asWl seglae Ol yed wuly asWL e

8 Varghesea etal
9 Gorostiaga et al
10 Gorostiaga et al

1 heavy resistance training



WA (63 N+ oylass YV )9

dyog)l (S alore

Filaire E, Lac G. Dehydroepiandrosterone (DHEA)
rather than testosterone shows saliva androgen
responses to exercise in elite female handball
players. Int J Sports Med 2000;21(1): 17-20.
Borsheim E, Cree MG, Tipton KD, Elliott TA,
Aarsland A, Wolfe RR. Effect of carbohydrate
intake on net muscle protein synthesis during
recovery from resistance exercise. J Appl Physiol
2004;96(2): 674-8.

Tofighi A, Dehkordi AJ, Tartibian B, Shourabeh
FF, Sinaei M. Effects of Aerobic, Resistance, and
Concurrent Training on Secretion of Growth
Hormone and Insulin-Like Growth Factor-1 in
Elderly Women. J Isfahan Med School
2012;30(184).

Miller PD. Fitness Programming and Physical
Disability. Human Kinetics; 1995. P.11-33.
Daneshmandi H, Mirhashemi M; Rahmani P. To
Study the Effect of MAXX Training on Strength,
Speed and Agility of Basketball Wheelchair
Players. J Sports Med 2010;2(3): 39-54.

Blannin A, Robson P, Walsh N, Clark A, Glennon
L, Gleeson M. The effect of exercising to
saliva

exhaustion at different intensities on

immunoglobulin A, protein and electrolyte
secretion. Int J Sports Med 1998;19(8): 547-52.
Welch D, Dawes PJ. Childhood hearing is
associated with growth rates in infancy and
adolescence. Pediatric Res 2007;62(4): 495-8.
Tisdale MJ. Cachexia in cancer patients. Nature
Rev Cancer 2002;2(11): 862-71.

Yoshikawa T, Noguchi Y, Doi C, Makino T,
Nomura K. Insulin resistance in patients with
cancer: relationships with tumor site, tumor stage,
body-weight loss, acute-phase response, and
energy expenditure. Nutrition 2001;17(7): 590-3.
Parkhouse WS, Coupland DC, Li C, Vanderhoek
KJ. IGF-1 bioavailability is increased by resistance

training in older women with low bone mineral

density. Mech Ageing Dev 2000;113(2): 75-83.

ALY

11.

12.

13.

14.

15.

16.

17.

Kerem M, Ferahkose Z, Yilmaz UT, Pasaoglu H,
Ofluoglu E, Bedirli A, et al. Adipokines and ghrelin
in gastric cancer cachexia. WIG 2008;14(23):
3633.

Ross R, Dagnone D, Jones PJH, Smith H, Paddags
A, Hudson R, et al. Reduction in obesity and related
comorbid conditions after diet-induced weight loss
or exercise-induced weight loss in men: a
randomized, controlled trial. Ann Intern Med
2000;133(2): 92-103.

Evans EM, Van Pelt RE, Binder EF, Williams DB,
Ehsani AA, Kohrt WM. Effects of HRT and
exercise training on insulin action, glucose
tolerance, and body composition in older women. J
Appl Physiol 2001;90(6): 2033-40.

Duncan GE, Perri MG, Theriaque DW, Hutson AD,
Eckel RH, Stacpoole PW. Exercise training,
without weight loss, increases insulin sensitivity
and postheparin plasma

lipase activity in

previously sedentary adults. Diabetes Care
2003;26(3): 557-62.

Schmitz KH, Ahmed RL, Yee D. Effects of a 9-
month strength training intervention on insulin,
insulin-like growth factor (IGF)-I, IGF-binding
protein (IGFBP)-1, and IGFBP-3 in 30-50-year-old
women. Cancer Epidemiol Biomarkers Prev
2002;11(12):1597-604.

Fairey AS, Courneya KS, Field CJ, Bell GJ, Jones
LW, Mackey JR. Effects of exercise training on
fasting insulin, insulin resistance, insulin-like
growth factors, and insulin-like growth factor
binding proteins in postmenopausal breast cancer
survivors a randomized controlled trial. Cancer
Epidemiol Biomarkers Prev 2003;12(8): 721-7.
Kostka T, Arsac LM, Patricot MC, Berthouze SE,
Lacour J-R, Bonnefoy M. Leg extensor power and
dehydroepiandrosterone  sulfate,  insulin-like
growth factor-I and testosterone in healthy active
elderly people. European

J Appl Physiol

2000:82(1-2): 83-90.



hlSan 5 il (Bl

o J935595 (IGF-I) S (gl s 03 y556 Sy (g

20.

21.

22.

23.

24.

25.

26.

27.

Viru AA, Viru M. Biochemical monitoring of sport
training: Human Kinetics; 2001.

Cappon J, Brasel J, Mohan S, Cooper D. Effect of
brief exercise on circulating insulin-like growth
factor 1. J Appl Physiol 1994;76(6): 2490-6.
Copeland JL, Consitt LA, Tremblay MS. Hormonal
responses to endurance and resistance exercise in
females aged 19-69 years. J Gerontol A Biol Sci
Med Sci 2002;57(4): B158-B65.

Walker KS, Kambadur R, Sharma M, Smith HK.
Resistance training alters plasma myostatin but not
IGF-1 in healthy men. Med Sci Sports Exerc
2004;36(5): 787-93.

Cardinale M, Soiza RL, Leiper JB, Gibson A,
Primrose WR. Hormonal responses to a single
session of wholebody vibration exercise in older
individuals. Br J Sports Med 2010;44(4): 284-8.
Bird SP, Tarpenning KM, Marino FE. Liquid
carbohydrate/essential amino acid ingestion during
a short-term bout of resistance exercise suppresses
myofibrillar protein degradation. Metabolism
2006;55(5): 570-7.

Borst SE, De Hoyos DV, Garzarella L, Vincent K,
Pollock BH, Lowenthal DT, et al. Effects of
resistance training on insulin-like growth factor-I
and IGF binding proteins. Med Sci Sports Exerc
2001;33(4): 648-53.

Baechle RWETR, Roger WE. Essentials of
Personal

Training National  Strength and

Conditioning Association. NSCA, s Human
Kinetic; 2004.

Moreira A, Arsati F, Arsati YBAOL, Da Silva DA,
de Aratjo VC. Salivary cortisol in top-level
professional soccer players. European J Appl
Physiol 2009;106(1): 25-30.

Moya-Albiol L, Salvador A, Costa R, Martmez-
Sanchis S, Gonzalez-Bono E, Ricarte J, et al

Psychophysiological responses to the Stroop Task

after a maximal cycle ergometry in elite sportsmen

324

28.

29.

30.

31.

32.

33.

34.

35.

and physically active subjects. Int J Psychophysiol
2001;40(1): 47-59.

Hikkinen K, Pakarinen A. Acute hormonal
responses to heavy resistance exercise in men and
women at different ages. Int J Sports Med
1995;16(8): 507-13.

Jablo DS, Attarzadeh H, Sayadpour D, Ahmadi A.
Effects of resistance and endurance exercises on
androgens, cortisol and lactate in elderly women
Tehran Univ Med J 2012; 70 (2): 110-8.

Ozmen T, Yuktasir B, Yildirim NU, Yalcin B,
Willems ME. Explosive strength training improves
speed and agility in wheelchair basketball athletes.
Revista Brasileira de Medicina do Esporte.
2014;20(2): 97-100.

Mujika I, Padilla S, Pyne D, Busso T. Physiological
changes associated with the pre-event taper in
athletes. Sports Med 2004;34(13): 891-927.
Ghasemnian AA, Ghorbanian B, Ghorzi A. The
effects of 8 weeks ofintervalcombinedexercise
trainingon  risk  factorsof asthma, insulin
resistanceand some of the major physiological
indices in overweight and obese adolescents. J
Kurdistan Univ Med Sci 2014;19(1): 67-77.
Chwalbinska-Moneta J, Kruk B, Nazar K,

Krzeminski K. Early effects of short-term

endurance training. J Physiol Pharmacol
2005;56(1): 87-99.

Hakkinen K, Pakarinen A, Kraemer WJ, Newton
RU, Alen M. Basal concentrations and acute
responses of serum hormones and strength
development during heavy resistance training in
middle-aged and elderly men and women. J
Gerontology-Biological Sci Med Sci 2000;55(2):
B9s.

Santos-Filho SD, Pinto NS, Monteiro MB, Arthur
A, Misssailidis S, Marin P, et al. The ageing, the
decline of hormones and the whole-body vibration
exercises in vibratory platforms: a review and a

case report. J Med Med Sci 2011;2: 925-31.



WA (63 N+ oylass YV )9

dyog)l (S alore

36.

37.

38.

39.

40.

41.

42.

43.

Seo D-I, Jun T-W, Park K-S, Chang H, So W-Y,
Song W. 12 weeks of combined exercise is better
than aerobic exercise for increasing growth
hormone in middle-aged women. Int J Sport Nutr
2010;20(1): 21.

Orsatti FL, Nahas EA, Maesta N, Nahas-Neto J,
Burini RC. Plasma hormones, muscle mass and
strength in resistance-trained postmenopausal
women. Maturitas 2008;59(4): 394-404.

Manetta J, Brun J, Maimoun L, Fedou C, Préfaut C,
Mercier J. The effects of intensive training on
insulin-like growth factor I (IGF-I) and IGF
binding proteins 1 and 3 in competitive cyclists:
relationships with glucose disposal. J Sports Sci
2003;21(3): 147-54.

Koziris L, Hickson R, Chatterton R, Groseth R,
Christie J, Goldflies D, et al. Serum levels of total
and free IGF-I and IGFBP-3 are increased and
maintained in long-term training. J Appl Physiol
1999;86(4): 1436-42.

Rosendal L, Langberg H, Flyvbjerg A, Frystyk J,
Orskov H, Kjaer M. Physical capacity influences
the response of insulin-like growth factor and its
binding proteins to training. J Appl Physiol
2002;93(5): 1669-75.

Mejri S, Behir F, Rayana MB, Hamida JB, Slama
CB. Effect of training on GH and IGF-1 responses
to a submaximal exercise in football players.
European J Appl Physiol 2005;95(5-6): 496-503.
Nindl BC, Castellani JW, Young AJ, Patton JF,
Khosravi MJ, Diamandi A, et al. Differential
responses of IGF-I molecular complexes to military
operational field training. J Appl Physiol
2003;95(3): 1083-9.

Nindl BC, Kraemer WJ, Marx JO, Arciero PJ, Dohi
K, Kellogg MD, et al. Overnight responses of the
circulating IGF-I system after acute, heavy-

resistance exercise. J Appl Physiol 2001;90(4):
1319-26.

44,

45.

46.

47.

48.

49.

50.

51.

52.

Rarick KR, Pikosky MA, Grediagin A, Smith TJ,
Glickman EL, Alemany JA, et al. Energy flux,
more so than energy balance, protein intake, or
fitness level, influences insulin-like growth factor-
I system responses during 7 days of increased
physical activity. J Appl Physiol 2007;103(5):
1613-21.

Copeland JL, Chu SY, Tremblay MS. Aging,
physical activity, and hormones in women-a
review. J Aging Physical Activity 2004;12(1): 101-
16.

Sedghi B, Kahrizi S, Zakeri H, Omidfar K,
Rahmani M. Evaluation of The Acute Hormonal
Responses To Concentric, Eccentric And
Concentric- Eccentric Muscle Actions in Healthy
Young Men. Physiology and Pharmacology
2009;13(2): 216-28.

Brownlee KK, Moore AW, Hackney AC.
Relationship between circulating cortisol and
testosterone: influence of physical exercise. J
Sports Sci Med 2005;4(1): 76.

Craig BW, Brown R, Everhart J. Effects of
progressive resistance training on growth hormone
and testosterone levels in young and elderly
subjects. Mech Ageing Dev 1989;49(2): 159-69.
Garrett WE, Kirkendall DT. Exercise and sport
science: Lippincott Williams & Wilkins; 2000.
Varghesea J, Shelvamb PV. Effect of resistance
training on shooting performance of basketball
players. Inter J Phys Educ Fit Sports 2014;3(4):
133-8.

Jones K, Hunter G, Fleisig G, Escamilla R, Lemak
L. The Effects of Compensatory Acceleration on
Upper-Body Strength and Power in Collegiate
Football Players. J Strength Cond Res 1999;13(2):
99-105.

Christou M, Smilios I, Sotiropoulos K, Volaklis K,
Pilianidis T, Tokmakidis SP. Effects of resistance

training on the physical capacities of adolescent



e g el el

o J935595 (IGF-I) S (gl s 03 y556 Sy (g

53.

soccer players. J Strength Cond Res 2006;20(4):
783-91.
Santos EJ, Janeira MA. The effects of resistance

training on explosive strength indicators in

AL

adolescent basketball players. J Strength Cond Res
2012;26(10): 2641-7.



The Journal of Urmia University of Medical Sciences, Vol. 27(10), January 2017 @

STUDY ON THE CHANGES OF INSULIN-LIKE GROWTH FACTOR -1
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Abstract
Background & Aims: Wheelchair basketball players rely on upper body strength. It is well established
that strength training potentiates muscle hypertrophy and improves strength. But the anabolic and
catabolic effects of upper body strength training have not yet been studied in female wheelchair
basketball players. Therefore, the aim of this study was to investigate the effect of a 8 week upper body
strength training on serum IGF-1 and cortisol, and performance in female wheelchair basketball players.
Materials & Methods: Materials and methods: 18 female wheelchair basketball players volunteered
(age=29.51£2.6 years, weight =66.35+14.59 kg) to participate in this study. They were randomly
assigned into either a control (regular wheelchair basketball training) or an experimental (regular
wheelchair basketball training+ upper body strength training) group. Either group participated in an
8week training program. Pre and post exercise serum IGF-1, cortisol and also performance tests results
were analyzed using independent t- test, dependent t- test and covariance.
Results: There were no significant differences between group in post-test IGF-1 , cortisol and
performance test( penalty shoot, left and right side shoot and three point shoot), except baseball style
throwing which was significantly better in the experimental group than the control(P<0.05).
Conclusion: Based on these results it can be said that upper body strength training can improve strength
dependent skills in wheelchair basketball players, but does not result any significant anabolic and
catabolic effects.
Keywords: 1GF-1, Cortisol, Upper body strength training, Wheelchair basketball
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