[ Downloaded from journal .jmu.ac.ir on 2026-01-31 ]

[ DOR: 20.1001.1.25382810.1402.10.4.8.7 ]

Cd s (S 1 ke oGS dlee

V€Y Qu“"‘“) & b)lo.\:}d' 8,9

i ahio maw g 8 3,508 dGF-1 ¢ s B Sl py S 5 2005 il
gl wiedlw o3 0

VEYIY/Y by VEV/-QUVE il

v, . =Y & ) a
Sl (2108 Lo jaeow ¢ Gl cely ¢ (50 oo 0
(55539 Siie el ¥ lnl cady oMl ST oK1 ¢ 2By pole 5 (SuCu 09)5 codlyg (S (S (S1iSD ggpeily )

.)l)l olKuisly ‘u*"))? P?’LC' 9 u)..\)w)) bs)f 5uw))9 5)919))45 )l).)l...wl Y ul))‘ 4;4.\») AUAM»A .)l)l olKisly ‘u_w))s P?l:' 9 u.’.hw): 09;

LXVOCS

Cokas Ll 4 e g sl 33l oy (el 0 55 45 sll EMSto 1 LSy LBl 5 s 45L5) 1OAB g donie
2S5 ol b ol imgs il Gus gde B (Solel g S 3 )Sles 35 5 (IGF-1) Vopgudl 4 a3y 4556
el 3l Malles ofope e alaie g 5 35> 3,Skes dGF-1 (s 5 _SoLi]

09)5 5 (35 V+) (o5 09,5 93 )3 Jlo FVACEY/AY o (1Slo b 3l diallis 3y0 ¥+ (695 1 6255 4o adlllan (ol 3,87 (g,
B (488> A ko &l jo g atin D Ay A g alin V) (S5 el SS9 53 (pyed 09,5 D el (85 V) S
9 1GF-1 (S yiogag il Claasitio (355 jl da 9 J8 Caclio YA L0538 08 0 o )5 (sllbloe g (g J5S 09,5 5 Aib)S

b 45,5 Indigas | Slams 5 il LS3Le] (it (gl ygiSTs

4 oS 590 Copmd «Slgiaes (153 Uid I gine (il &y omie ((hoglio 5 (53l9m) (a5 (oped thn VF 0y L gl sLaaidly
(PSe/0) As (2g)S (o 9 (29,5 0957 sy 2 (S > O5des 9 VOZMaAX ]38 g (WHR) (S 590

chose Gt S5 5 S 358las ccoui (5 (ST Sy g2 (S iy o do 5 4y IS oo oy 506 S Ao
ool 30 3l Siall

55 5 Bl sialls s o s (5 > 3,Slos ABF-L (a5 5 5oL Hlaolgas

Ul)Jl 4@3) gL;cMml .)l)i oKl ‘LS“’))? ru}l.c 9 LSJAJW)J ba)f ‘LS“’))? (_5)919;).._9 oliwl :JW; D “93 ES
AYFTEYYYLA 2 plod SANYYYYVAS 185 dr.ramin.shabani@gmail.com : x|

VP Y Ol F o)l N+ 0)93/0.:.\5)37. tsi‘:')i'- f,l.:blf&ib‘\lqu


https://dor.isc.ac/dor/20.1001.1.25382810.1402.10.4.8.7
https://journal.jmu.ac.ir/article-1-758-en.html

[ Downloaded from journal .jmu.ac.ir on 2026-01-31 ]

[ DOR: 20.1001.1.25382810.1402.10.4.8.7 ]

Gl 3iedls 01350 2 oS 5 2005 ST /OLISa 5 (50

oly oy dguky 13 (Sloglie (g3l (oS 5 (uyed asliy &5
Cuol 0 <ol L(VY) sl S50 (S 3 Sdas o Jolei ¢ o8,
Huid bis (cly P59yl Ghey S (b))g Ol ped &S
P s 5 el & 30 ple ladlas ) (1Y) cul 55
o5 slis g (M 5 ilgn (Sabl (ol S 5 dee &
P W) ws coliwl cdb e Sdgiwlbsy 5 S g
M sude )*’L’ s93)9 Cpped aige VY oS ud odalie (aibgh
5 P9e 2l (oSl ((Bgye ol jlas Lol dg0
Lol (V) catls 368 oo 4 Mo oo Gla 365 3 IGF-1
Ooli g liiel g (598 Clyye 6% adle
) 2,5 sl g, oy 3 IGF-1 pobaw (gl jne
slagbing 9y 2 UPisg Al 090 > Slillas 2ST.(VF
b aglio )3 (gilgm (b)) wlosd 3 pete (Jleglie b (slga
s SMas 039 b 08y oS 8l gl b
(W) 555 S el 5 amd il |y oS )lie i
phle (S5 g )l Ol & Ay e L o)l S
58 odlitl e Silil b bsye gl b ojle (sl
S5 oiigs bl Al pum gl i Oladss
Ol o b bdpe (sl ogdll JoSlge (slapuuilse
2 Gl Sy Oliyes LT g (V) 3 b ojlul e 30
Sl S5 el din V8 51 sl adlles I Cban

ol Gl el

FLTY
O3l o 9 0903 U ok b (228 des adlllae ]
Bl 3y 8 ¥r QLI L (om0 (63,955 oL, )
dbgly 38l i 1 o pod )3 (6 Aged gy 4 dialle
L5 4S W olsal cosuie oKL I adiges i plox]
linyed o o Jlo B0 eV 33l & canl s ol
2 s 0390 e (ghyld ol 8 dla ey e e plul (D5
o=l Gimeiy dxels a8 Wngy a5 WV e (Jlo Vo £ Gudos
Ly sy 55 5 331 ol s 5 g ooy S |y guios
Lagtalosl T (o) g Ceodls doliiny (o Lo
sl Lzl 39)9 laylise bl (J55 (2lrardgn

(i)l Blaglon ablo (il aalllae 4 3959 (slayline

AT g piawd

EVRT

72N Lo ol by b 3 4 ol
JUo B i cnl 2950yl g 390 el Glea oo
(V) a5 3 lee 93 394 ) AV« 3l iu s 4 Vb
S Col (g K (Sefelom odm il S kel
9 00d i (SOiglesd 0es 13 (Pmyl IR 4 i
ogds D9 oo yeje Ss)lor 4 Ml Ll cage
IHSTL (o (V) ol laiye (e b (Bl ] 2
Ol I (30 Sgilio 5 (8 (Solel 3 Sae @l >
T 2 (2l Gl geas Wb G S5 Sl
g i cleb s Gl (1) ol olpan (L]
J=Bon 2 e 9 oo S5 0 e |y (ke Sl
Splie codlow 5l (i (F) 48 o SIgulio— 5
05— )b—itd (S 0 Slos 4 Lox jl (5
g ol b > Gl s Sguold S g
B85 s BMI iy 053 plia] (o2 <8l didl y95- 48
(V) sl (5855 S g iy dlad 18 o5 35 S s
2 P 9 S e e O ORI L O S5
81> S a5 555 o 3980 sl (oSS j50
ol ptalS o] ojud g (Mde 0355 5 b GlljEl e
YL 9 L 3l o131 a5 wiles S (39, lalllas (ieen
WS 5 B 59,8 9,0 ol Wl (Bgye 8 slas o
(8) s Lo o
93 ol i 39y 45 sl digol dpusl Ve I St
15y 3ty wvse IGF-1 (5) 85 o i) 6y 5 punidipli
e i S g LByl oo (B 03 (g B
LB §) 6y Al aly IGF-1 eyl oD 355
ALl S o5 el IGF-1 ol (GH) i) slagygey92
P e85, Slos 500 sl Gl 3 <L il
(V) 39850 ) 950 g8 ]

b o ol Mae ghaie gaw 5 w2 (lalS (L8l
3fes 5 Pl )8 el case pm b s,
(A A) 30 Sl 1) UL sl £oud g 3980 (S >
Dol pae wilo (ouxio Yo & Cunl Sen usS b
Vodgus! aud Ad) 9B g ol SJpbls] S bl
cMas bis g sl Wl cel o Cusl gaysn (IGF-1)
s oaalie ) Kan 5 Sy adllae 15 (1) 29500 28

VFeY Ol F oplods N o 090 /b jumr (SKijs f9l° olKisls aloxe


https://dor.isc.ac/dor/20.1001.1.25382810.1402.10.4.8.7
https://journal.jmu.ac.ir/article-1-758-en.html

[ Downloaded from journal .jmu.ac.ir on 2026-01-31 ]

[ DOR: 20.1001.1.25382810.1402.10.4.8.7 ]

Gl 3iedls 01350 2 oS 5 2005 ST /OLISa 5 (50

o c0d ok Bl 93 ) (Sl SO 5 S 5
Pl (58 28 > w0 ol T sy e 55) 93k o
Y d g oy H,S0 V¥l s slaatan (o a5 0
o bbb (liel wasils aae > (6,55 V0 Cus
9 adgl b 4 a CUliSHL RS Ve Sde 4 (B yeS duls>
pLorsl (S LS o 5 (318, ol ctaan] (33399) (19,5 30
09,35 e cpl 0 g cubly ol atan VP U by yed ol
S togs il slaggell bl (o yed Ablao a8
Pl (ye dude gl 51 ol FA alSitolojl s

A 51)S5 09,5 93 s (gl ey yed Atin VF Gl g AD

IGF-1cdlé (g S0l

Cebo Vel g (olendgn (adld (5 pSejlul jobate
Qg o Vo B A Gl oy ) b gogejl 5l il okl
35 olSalojl > JlnsS sy 3l e B Oliee & S5
gl A5 b5« IDS-ISYS oSz ) eslitl L. IGF-1 1
bt Gy b uiluding) (o5 Ghgy p (e o
IGF-1 b 590 4953 (sl sl S5 b loiges ]
(gilotis 8L bolyen onl jl (ot g b by Sl
K 5 Ao IGF 15 JiglSyse ol
e ly pornts STz L IGF-I 1o JUslSsige ol
B O mblite @S g 9800 45S] (b (o
oy Sy 5l g Wb LS pgly el b oesd
i by ol 51 o3litl b _bliie @b (i embSi
lo Byno (938l 5 gl dloye S Gl Ngdiee
s 4 posnST sz bawgs 0ad dbls )55 aberdn
08) el cslizo Lo digas 5 IGF-1 e | pyitace

G Fhoghg 71 (S5 50l

Beurer JLuows (5555 51381 0js oSl sl
gieot5 §) o3lial b 35 (g, Sojlisl 5,8 Vs b loll bl
@y tolall el o ol o 55 |, SOEHNLE (g lss
055 8L SAEHAN Luds S §l oy doy> 5 ysSojl
20> G Sl (0 oS i) (o dall a9
Oroxed b o3l SV oy (yguSe Jge8 5l 04 (22
998 j9dome & (3 (g S S (BMI) Sy 0395 jadls
Cumad (WHR) J50 3 5l (08 (Blo (50 dsmlone 4l
A dewlore (S 590 4y jeS g0

AT g piawd

S g S alo)l ¥ 9 ) g o ((Bgpe ol slais)low
23y 9 b Mo ldlS Jlo 0 ) eyl (g)lon:
D Gt ol adllae jl g5 (slayline g2 (o3le lie
{ooshite acals ¥ Ly 5 oo auds ¥) 05 5l ¥ §
Byl 5 205 plrl )3 SIS by o3 (> (S
oalal 3l ool b diged po> gy 3uiS 50 Syl dold) ]
IYY g5 U Jate t-Test oyg05l (¢l G power ljéle 5
A4S W5 035 e X5 o[-0 Wl glas o 5 </ 5l ojl]
YY 05,5 93 ay dobas olael Jgao 5l edlanl b dolas joboay
pis > 4 (055 09)5 51585 T Culed 53 AS a0,
bl 1 S 05, S 5l 8 Y 5 lliiod 3 plaie <8 13
s S350 a5 U L s Gl il 30
238 la Sy B ) oo 3 00d (S0l

15 1)) L _oge)]

SS9 sl B,

oo ity 1y (o pod sl 46 VP S 5 e 09,5
soslio 5 (gilod Ol yoi Lald ploul ddBd A Cde &y Ay
£S5 Jol alspo a s plodl 4 ds VIV b8 celo b s
S py g (i) o)) AdBI Ve Do 4y (egee ()5
@ jlon Ol yed lpl pgd aloye (ks Glain g (oIS
Sl a o Ve o Jolo Sai LB FOU Y. i
2 9 03b goyd AV 5l (g yed alsye ol 00 B (ly2
Cdo g b iolial.cal yioli8l adds FO 4y )50 LU
Ored Jgmol 9 2131 (QUlg ol g i Ol e Lo
Lop Ve an Blads o Jlcuin p S Jige 4 .l
obei 2 )b S Gl (lps ) S8 G Lo Sl
WY giwbyps il edlaisl b (gilen ol i jlany o col il
o B B gl 05 8 G L A3 5o
Baa b by dnulos gl bl Rl oy b wiie
B o) X (Dl jed @b duo (ool B L y2)
Ban B b ys= (She B ol —col il

Dl e dijy b Ol jed Conl (5y900 45 ] 4 a2y
L (teglio Sl yod ol 8L pude byt liiallis (o
A 5 leglile Sl yed sl gy AL N 0jy JeS
plisl edlae cools gly ()59 Jooo b 4y YO LY+ was
93l FY il gemen S b Sle g Slow (B

VFeY Ol F oplods N o 090 /b jumr (SKijs f9l° olKisls aloxe


https://dor.isc.ac/dor/20.1001.1.25382810.1402.10.4.8.7
https://journal.jmu.ac.ir/article-1-758-en.html

[ Downloaded from journal .jmu.ac.ir on 2026-01-31 ]

[ DOR: 20.1001.1.25382810.1402.10.4.8.7 ]

Gl 3iedls 01350 2 oS 5 2005 ST /OLISa 5 (50

&bl U1

lodls 392 Joys (gmay sl SleMbl (gglaa 51 g
ool ouilyly (Kob (g ly g Shigyald gl
Sl ela g, 5 odls Julow ayjos (gly s edliul o)
O 9D (2855 dunlde 50 .0 oolitwl diusly (5 Joliiu!
e 5 35 oS o 3l 09, 0 )3 a5 B jalie laz] (0]
Wosls JA-LZ) dl); L,‘B)f )‘).9 odlaiwl D)0 J‘b.n.uo@ 09.4)1
oles 15 oolitl Y8 aseus SPSS (g lel o Sl3éla s ;|
Slysl £ . She oo 4 g /40 W maw ) Sl
5 a8 3kl

=W

0o i S 5 oy yed dtan VF aS 0l ol ol
ol L b8 & cons 3l Malls (a0 WHR St
Uil 4 e (S5 cpged (P =4/00) 39 0l e o e
» P=e/e0) i S 0 Slee o VOZMAX o b size
oo ol oad a5l b Sdgejl (63,8 (sla Shg Vgl
J8 o G (225 095 )3 o (22 2oy BMI 4
YJsdz ;0 (P =+/+0) Cws jlo bze Lol ol aidly  ials
9 295090 (—op Lo 92 Ses 5 (I Lo e
O (295 (390 Ol (pyp Cal 0ad &) (39S
Clale )3 (29,5 i sl Jelod g 3o 9 S8 (1l
J=B o G (55 09)5 3 )laisine ol b (2
(P>+1+0) 345 45 sz

AT g piawd

i ol 5T L3
5 095 Ltd (s gy Sl gias jLid ol |l
Sy9STy il ¢ (RPP)aSE g Gy Juols 13,59] oy
15 02z l(VO2MAX) b o oyienS] Sl byl s

VO2max (il el p,5olSTa2,35)=

— (©39sSTy loj X +/YYE) = (B oy X /11D
(6339 X 1+ *AY) = (oo X +[+YOY) + ( i X +/0300)
F1a50Y+
RPP (s3> - ia L) {48d3/45¢ o9 o L) SBP
X (ad8ofeyp0) = HR (adds/a,ox o9 yio o) DP

M e b 3
ghie gaw > Glpss 5ol b (SMae (Syyjnle
Iy 3l eslswl L )8 g Knapik g, 3o o, JS
MRI I Jols glaosls Ly og) ol s (0la)) =5
oy bes 4 0 oy 3yl (12 +/35) oVl Stiasod
2Ol e ) 2 o 9 45 S0l )l e b
9 b Syl o Aol g S g oy Sle Cuand

P gy SloFel H 5L gy plol ()l
Am= 0.649 x (CT / 7 — SQ)"2 - (0.3 x de)™2

(20 yoslo) oy dhas glate gdaw : AM
(stos5le) o) Lo : CT

(reslo) oy yo o G 2j (22 SQ
(roslo) oy (298 5 (31> JoiSal o dlols : de

S > 2 8es 2L 5y

b Y gl 5l (S o 0, Shes (g pSoilail (4
cd}_p)'i O.ﬂ Lgl)_ﬂ d‘)_g 3 odlesw! "uJJ.Ao (59) C(yamds
W b wul Blo i ¢ dwdn Jaio (69, b 53405
Ao (S5l 3 sy 9 15,1 Aol pa | aasls (o ,e o5l
O Al A ggy b 0,8 Mgy Mo b g ddls ua p
A wSlas 00,5 5L At cdls 4 o)lgd g 1S oS
iy ‘U?A)i D)A:\ W) b.))mﬁ 4»)[) Y Jel ‘) u».u)b)) 9 * s W)
Gl 436 ¥ 30 oo sl ol S

VFeY Ol F oplods N o 090 /b jumr (SKijs f9l° olKisls aloxe


https://dor.isc.ac/dor/20.1001.1.25382810.1402.10.4.8.7
https://journal.jmu.ac.ir/article-1-758-en.html

[ Downloaded from journal .jmu.ac.ir on 2026-01-31 ]

[ DOR: 20.1001.1.25382810.1402.10.4.8.7 ]

Gl 3iedls 01350 2 oS 5 2005 ST /OLISa 5 (50

Sl 5900 (gl Shag e 2 U5 g (275 sloog)S 5 aalllas 390 331 Sl s Y Jga

PISom O (Be)F 09,0 Gglis a9oilom 0903l e b yuite
- - - SNEOY[A s (JWo) o
- - YN EYIFY S
- - - VSA S/ e (cm) a3
- - V54 £ 8/F] Jys
NN e ADIDD £ /Y MNIAER S s (kg) o539
-lov AV/¥0 £ A/YY WY EANYS S
AR -I5Y YA/FA £ 0/F) VDRV o O s> o3
1o YYIEA £ FIYY YYASEN S
o Ay YAV ENVYE YAY VY s (kg/m?) BMI
-Jov ARV ERVAX VVAVENVY. S
o] o8 sele e JA¥ £ /e S E Y e (cm) WHR
1A NECEEY ] ANy S
stefo o) weleo 8 TV £ YIAY YAYOEY/5E e VO2max (ml.kg/min)
-[BA YOAY £ F/5Y Yoo £ F0F S
#P = -/-0)
J5S g 078 095 99 > (e glao o § (5> 3 ,Shae dGF-1 s (i (oLl 2 (oS 5 (0 51 Al Y Jgut>
P Som Ol Ry S (59,0 Cglis 0903lomy 09031k L o
Y2 o[-y WZWY/-0 £ Y ¥S VFA/A £ Y5/ A s IGF-1
.JaY VWEVY £ YE/ES yYo/o £ va/or s
wefoY we/o¥ ALEA7AYS /Ao ta/ay T S g g9, Wid
-IYA WY/AD £ V/¥0 WY/ £ VA s
AL o[+A VEIVO £ FINY YA/YO £ o/ff W Sdgmeld e L
-y YA/D £ AV/D va t o/oY Jys
A i Yo £ £IVY Yo £ £IVY e AL IEN
[++¥ YA £ 5/5A Yo £ VI¥Y s
/Y o[+A MAY L a¥s/or  -5V/A EAYENR Lo RPP
[++¥ asof ava/en  avvaNe EyYahs s
sofe o) sefe o) ¥5/-0 2 \+/AY FY/5 £ /20 e S > 3 Sdos
se/e) VE/YO £ AYY Yo/s0 £ VY Js
+/-a AN YEIVY £ £I¥Y YY/o. £ 5.5 s SNas ghaio s
-Is5 YY/-0 £ AISY YY/YO £ AAY s
*P<-le0)
AT g piawd VEY Oliney F oplaid e 0595 /0 jumr (Siojy pole olCisls alowe

VFFY


https://dor.isc.ac/dor/20.1001.1.25382810.1402.10.4.8.7
https://journal.jmu.ac.ir/article-1-758-en.html

[ Downloaded from journal .jmu.ac.ir on 2026-01-31 ]

[ DOR: 20.1001.1.25382810.1402.10.4.8.7 ]

Gl 3iedls 01350 2 oS 5 2005 ST /OLISa 5 (50

3) bl
E e
FX )
RO TS e
0 10

20

3425 —
46.05 — »*
35.65 —
426 —
30 40 50 60

TP S 1) 295 SiSi ol (5 ,Shes (se3l g 5 093l St @l ) l3ged

% KT 122.85 —
1 3
~ EN R
4, D 22 118.15 —
2
i }) KT 122.05 —
i 2

S 120.85 —

114 116 118 120 122 124 126

*P S 0) 29,5 SSE bl St (93 )Lid (03l 5 9ol Sl @S Y lges

Osv g b ol gals g Jbyb Lkl g (NO) S s
e (YY) amd ialS g BB sl 4 1) 5 (5)lid
ORlB ) plgl @815 5 0395 ¢ SMae ©)a8 55 Jeglie
D39 (V) ol baspe Sbypd b SRl L &S Ky e
9 OS50 job & Wl e (Jeglie g (ilop (oS 5
W Lials Sdgbio pyiiw 4 e ohlew 0 1) 508 499
cage By oS 5 Slpyed (LB Sl bl (V)
S g Orper Sl 055 LS e lalS
D) Cusl pols dlllas by gusod oS Wigd (S > 3 Shas g o4
03jlgd &y aS” ) 4 lEllamO axlllas L (3, 1. (V=Y
S5 S o s 4 Mie (g0 )3 (S5 (npe wtin
2 AUBT LY (VF) Cusl gl caslyy o £+ (YL

AT g piawd

VPFY

Sloyes a8 o L imgh ol odel canty s

039 WHR Syt ()l Jial8 4 e (oS 5
Bl obye 3 (I 3Ses g VOZMAX (Ll o
0§ Rl g b iy ol L sl ad sdle
& e oh oSy St ol el den s
So ol sl Sglie prain 5 ysHle whns
S F ite Sl pSele 5 Wl e (uyed dslip
ol cage pobe g (Vo) Adb e sl
Oty 4 Nl ey (275 098 ) St (95U
8l (Boye B codu dge sl Bjyg D S
Oiys &S Wledly L ol aaled Cawl odd slpiddie sl
dST gghaw (JUlgnl 3Sles 29 b Sy sjlsn

VFeY Ol F oplods N o 090 /b jumr (SKijs f9‘l‘ olKisls aloxe


https://dor.isc.ac/dor/20.1001.1.25382810.1402.10.4.8.7
https://journal.jmu.ac.ir/article-1-758-en.html

[ Downloaded from journal .jmu.ac.ir on 2026-01-31 ]

[ DOR: 20.1001.1.25382810.1402.10.4.8.7 ]

Gl 3iedls 01350 2 oS 5 2005 ST /OLISa 5 (50

d9e Slp e eyl oo S5 lgie 4 pluells (15550
g 3kl S Sy g 0 Slos

(13,98 9 S5
Sl pole 008l )3 (6585 dlwy jl 48,5y dlie oyl
o wlpl auje bl by aly oMl Il oSl
5 CoSs Soluw 153 BT 5 as el Singh lawes
5 Sy adlae oyl pbul > a5 (o3l 3l g b Sdgejl  seles
dyg0 Jolpe adS 505 o Sbya8 5 S wilanih o)
8L (ol ) oMol SNl oKl ZMS] aneS anl
Sy 95 IRIAU.RASHT.REC.1401.010 M3l
e IRCT20230810059112N1 |yl b olojl)ls

&8lo 4o,
3929 By oy (Ble o)l 45 b adllae (pl )
RYIRY

O Sy &S Lo
5 4 5 Sl (gl gore S (2l ishe e
i 15,55 4 ool Ll

dlie (5)I5 9 Balod Colid (ggoge QL] i Slad el
WSS Dgei (B Slodl p eye 1 Bl o6 LS)aeme
lin 3155 5 3535 o5l

AT g piawd

I Joli 5 ol ilize o 1 (8 95 i yoli
lasl 5Sleeys ] s 4 Sliow el el
BYs a als 5l Ol g )8 i Cls Ll ¢ lstedgs
5 ol Bl ) s Clled (38 ¢ S3 (slacsslis
5 ke @ Slale pro SRIE1 4 e & gyl
& (V0) cusl (Bgpe glus] Gials (piomen ((Bgpe Cueglie
ol Sllllas 5y 55 45 e 1,005 1y Jelge ol cssialls
Vb g Ui & Mol jlas b Lewdly IGF-1 ol o5 a3
ol ]y (Bgye Cuglio IGF-1 &5 (gsbas canl Lasipo
S| s S5 3] ke (Sen GlapunilSe an3
B9re 9 Jubigul Blo cMae (oo bwy S
5 Bos Slo wxple sladsls @ +Ca2 pea JialS
oolisl ATPase slacios coles jo o5 +K Nat S o0
B joe SGIGF-1 (3L 1Y) dims o (il (Bgye
oimgss o (YY) Cusl Bope Jobo el lye Baa L),
ghio o 5 IGF-1 (S5 caped atin V5 8l ol
Pk e e gl wlle ghye Hae
Ol 4 e ae VW Gde & (Lbys cpped sladlee
ool guadl p3ls imgly b &8 15 wallo b 5 IGF-1
(e g b pealpl addlas )3 3l (yingh b guen (VF)
RSP o e 5 gledle g ohlen 5 )
(YA N5 00) 395 o sine e gloiie o ¢ IGF-1
Y 3L 4 s 3l Sl 3 o g Alae IGF-1 ais
B R L
P Ode Oad Wil (Jolie Jalge 4 dtuly (55559
ol Sglite adlllas o 15 o iog0]l (63,5 slo Sy 205
SRS pae 4 g pimgk cnl lacudgie (V)
1 58 )il syl 5 s lebu colié wjy chas!
2lge ool JymS b osil Cliios ) liiee 395 0 ok
2ol A g IGF-L jolie (5559 Slyyad S1 gy &

S 5 A
osals el S5 el dtam V5 aS o ol laasdl
VO2Z2max il g o 59 WHR (S g 9> yLid
Onped Dgdiee (pme Bl obye ) S 0Sles
gy > (Lped Al g cpl Sl ded e iy

VFeY Ol F oplods N o 090 /b jumr (SKijs f9l° olKisls aloxe


https://dor.isc.ac/dor/20.1001.1.25382810.1402.10.4.8.7
https://journal.jmu.ac.ir/article-1-758-en.html

[ Downloaded from journal .jmu.ac.ir on 2026-01-31 ]

[ DOR: 20.1001.1.25382810.1402.10.4.8.7 ]

Gl 3iedls 01350 2 oS 5 2005 ST /OLISa 5 (50

References

1. Padeiro M, Santana P, Grant M. Global aging
and health determinants in a changing world.
Aging: Elsevier; 2023: 3-30.

2. Khemka S, Reddy A, Garcia RI, Jacobs M,
Reddy RP, Roghani AK, et al. Role of diet and
exercise in aging, Alzheimer’s disease, and other
chronic diseases. Ageing Research Reviews. 2023;
91:102091.

3. Praksch D, Sandor B, Kovacs D, Petrovics P,
Kovacs K, Toth K, et al. Impact of home-and
center-based physical training program on cardio-
metabolic health and IGF-1 level in elderly women.
European Review of Aging and Physical Activity.
2019;16:1-8.

4. Marlatt KL, Pitynski Miller DR, Gavin KM,
Moreau KL, Melanson EL, Santoro N, et al. Body
composition and cardiometabolic health across the
menopause transition. Obesity. 2022;30(1):14-27.
5. Park W, Jung WS, Hong K, Kim YY, Kim SW,
Park HY. Effects of moderate combined resistance-
and aerobic-exercise for 12 weeks on body
composition, cardiometabolic risk factors, blood
pressure, arterial stiffness, and physical functions,
among obese older men: a pilot study. International
Journal of Environmental Research and Public
Health. 2020;17(19):7233.

6. Yoshida T, Delafontaine P. Mechanisms of IGF-
1-mediated regulation of skeletal muscle
hypertrophy and atrophy. Cells. 2020;9(9):1970.

7. Macvanin M, Gluvic Z, Radovanovic J, Essack
M, Gao X, lIsenovic ER. New insights on the
cardiovascular effects of IGF-1. Frontiers in
Endocrinology. 2023;14:1142644.

8. Damluji AA, Alfaraidhy M, AlHajri N, Rohant
NN, Kumar M, Al Malouf C, et al. Sarcopenia and
Cardiovascular Diseases. Circulation.
2023;147(20):1534-53.

9. Pereira da Silva Alves I, Bueno GAS, Elmescany
RB, Borges LA, Pinto DK, Martins AC, et al.
Motor reaction time, sarcopenia and functional
skills in elderly women: a cross-sectional study.
The Journal of Nutrition, Health & Aging.
2023;27(10):878-84.

10. Widajanti N, Soelistijo S, Hadi U, Thaha M,
Firdausi H, Nurina Y, et al. Association between
Sarcopenia and Insulin-Like Growth Factor-1,
Myostatin, and Insulin Resistance in Elderly
Patients Undergoing Hemodialysis. Journal of
Aging Research. 2022; 2022:1327332.

11. Zhang W, Liu X, Liu H, Zhang X, Song T, Gao
B, et al. Effects of aerobic and combined aerobic-
resistance exercise on motor function in sedentary
older adults: A clinical trial. Journal of Back and
Musculoskeletal Rehabilitation.2024;37(1):25-36.

AT g piawd

12. Xi H, He Y, Niu Y, Sui X, Zhang J, Zhu R, et
al. Effect of combined aerobic and resistance
exercise on blood pressure in postmenopausal
women: A systematic review and meta-analysis of
randomized  controlled trials.  Experimental
Gerontology. 2021;155:111560.

13. Annibalini G, Lucertini F, Agostini D,
Vallorani L, Gioacchini A, Barbieri E, et al.
Concurrent aerobic and resistance training has anti-
inflammatory effects and increases both plasma
and leukocyte levels of IGF-1 in late middle-aged
type 2 diabetic patients. Oxidative Medicine and
Cellular Longevity. 2017; 2017: 3937842.

14. Jung WS, Kim Y'Y, Kim JW, Park HY. Effects
of circuit training program on cardiovascular risk
factors, vascular inflammatory markers, and
insulin-like growth factor-1 in elderly obese
women with sarcopenia. Reviews in
Cardiovascular Medicine. 2022;23(4):134.

15. Arazi H, Babaei P, Moghimi M, Asadi A.
Acute effects of strength and endurance exercise on
serum BDNF and IGF-1 levels in older men. BMC
Geriatrics. 2021;21:1-8.

16. Sullivan BP, Weiss JA, Nie Y, Garner RT,
Drohan CJ, Kuang S, et al. Skeletal muscle IGF-1
is lower at rest and after resistance exercise in
humans with obesity. European Journal of Applied
Physiology. 2020;120:2835-46.

17. Lee M, Jun W, Lee M. Effects of a 12-week
circuit exercise program on fall-related fithess in
elderly women with sarcopenia. The Korean
Journal of Physical Education. 2017;26(5):1123-
35.

18. Yoo SZ, No MH, Heo JW, Park DH, Kang JH,
Kim SH, et al. Role of exercise in age-related
sarcopenia. Journal of Exercise Rehabilitation.
2018;14(4):551.

19. Marchand A, Roulland I, Semence F, Audran
M.  Volumetric  Absorptive  Microsampling
(VAMS) technology for IGF-1 quantification by
automated chemiluminescent immunoassay in
dried blood. Growth Hormone & IGF Research.
2020;50:27-34.

20. Ponti F, Santoro A, Mercatelli D, Gasperini C,
Conte M, Martucci M, et al. Aging and imaging
assessment of body composition: from fat to facts.
Frontiers in Endocrinology. 2020;10:861.

21. Sprick JD, Mammino K, Jeong J, DaCosta DR,
Hu Y, Morison DG, et al. Aerobic exercise training
improves endothelial function and attenuates blood
pressure reactivity during maximal exercise in
chronic kidney disease. Journal of Applied
Physiology. 2022; 132(3): 785-793.

22. Laddu D, Kim H, Phillips SA, Ma J. Inertia: a
pilot study of the impact of progressive resistance

VFeY Ol F oplods N o 090 /b jumr (SKijs f‘9l° olKisls aloxe


https://dor.isc.ac/dor/20.1001.1.25382810.1402.10.4.8.7
https://journal.jmu.ac.ir/article-1-758-en.html

[ Downloaded from journal .jmu.ac.ir on 2026-01-31 ]

[ DOR: 20.1001.1.25382810.1402.10.4.8.7 ]

Gl 3iedls 01350 2 oS 5 2005 ST /OLISa 5 (50

training on blood pressure control in older adults
with sarcopenia. Contemporary Clinical Trials.
2021;108:106516.

23. Liang M, Pan Y, Zhong T, Zeng Y, Cheng AS.
Effects of aerobic, resistance, and combined
exercise on metabolic syndrome parameters and
cardiovascular risk factors: A systematic review
and network  meta-analysis.  Reviews in
Cardiovascular Medicine. 2021;22(4):1523-33.

24. lellamo F, Caminiti G, Montano M, Manzi V,
Franchini A, Mancuso A, et al. Prolonged post-
exercise hypotension: Effects of different exercise
modalities and training statuses in elderly patients
with  hypertension.  International Journal of
Environmental Research and Public Health.
2021;18(6):3229.

25. Hall JE, do Carmo JM, da Silva AA, Wang Z,
Hall ME. Obesity, kidney dysfunction and

AT g piawd

VFYY

hypertension: mechanistic links. Nature Reviews
Nephrology. 2019;15(6):367-85.

26. Zhang L, Curhan GC, Forman JP. Plasma
insulin-like growth factor-1 level and risk of
incident hypertension in non-diabetic women.
Journal of Hypertension. 2011;29(2):229.

27. Zhong W, Wang X, Wang Y, Sun G, Zhang J,
Li Z. Obesity and endocrine-related cancer: The
important role of IGF-1. Frontiers in
Endocrinology. 2023;14:1093257.

28. Ebrahimnia M, Haghighi A. Comparison of the
effect of three combined training method (aerobic
and resistance) with and without vascular occlusion
on some indices of hypertrophy in elderly women.
Journal of Neyshabur University of Medical
Sciences. 2019;7(1):82-97. (in Persian)

VFeY Ol F oplods N o 090 /b jumr (SKijs f‘9l° olKisls aloxe


https://dor.isc.ac/dor/20.1001.1.25382810.1402.10.4.8.7
https://journal.jmu.ac.ir/article-1-758-en.html

[ Downloaded from journal .jmu.ac.ir on 2026-01-31 ]

[ DOR: 20.1001.1.25382810.1402.10.4.8.7 ]

Safari & etal/ The Effect of Combined Training Obese Men

The Effect of Combined Training on Cardiorespiratory Fitness, IGF-1,
Motor Performance, and Muscle Cross-Sectional Area of Obese Elderly
Men

Received: 15 Dec 2023 Accepted: 22 Feb 2024

Maryam Safari*, Ramin Shabani**, Mohammad Reza Fadaei Chafi

1. PhD Candidate in Exercise Physiology, Department of Physical Education and Sports Sciences, Rasht
Branch, Islamic Azad University, Rasht, Iran 2. Professor in Exercise Physiology, Department of Physical
Education and Sports Sciences, Rasht Branch, Islamic Azad University, Rasht, Iran 3. Assistant Professor,
Department of Physical Education and Sports Sciences, Rasht Branch, Islamic Azad University, Rasht, Iran

Abstract

Introduction: Overweight and obesity are some of the basic problems accompanying people in old-age.
Exercise leads to increased levels of IGF-1 and improved motor performance and cardiorespiratory fitness.
The aim of this research is investigating the effect of 16 weeks of combined training on cardiorespiratory
fitness, IGF-1, motor performance, and muscle cross-sectional area of obese elderly men.

Materials and Methods: This semi-experimental study was conducted on 40 obese elderly men with an
average age of 61.90 = 2.84 years in two exercise groups (20 people) and a control group (20 people). The
exercise group was included in the combined exercise protocol (16 weeks and three sessions per week,
each session lasting 90 minutes), and the control group participated in the research without any
intervention. = Anthropometric characteristics, IGF-1, and selected factors of cardiac and physical fitness
were taken from the samples 48 hours before and after training.

Results: The results showed that 16 weeks of combined training (aerobic and resistance) led to a
significant decrease in systolic blood pressure and WHR, and increased VO2 max and motor performance
in intragroup and intergroup studies (p< 0.05).

Conclusion: In general, it seems that combined exercises are effective in improving cardiorespiratory
fitness, motor performance, and body composition of obese elderly men.

Keywords: Cardiorespiratory fitness, IGF-1, Motor performance, Muscle cross-sectional area, Obese
elderly, Combined exercise
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