[ Downloaded from jssu.ssu.ac.ir on 2025-07-02 ]

[ DOI: 10.18502/ssu.v33i3.18838 ]

VP YNV eS8l 50 & b O3 (Bgho Sl (S pale oIS Lhdgy (oode alo

VP Y INY: o i b VP 01855 cdw o Lo cdw g (o 090

SO Ol 2 b’ JoSo g (o 5 (3 p08 4l Cuid il
b g o1 P waadlu

" gy (e ¢ LD (b1 0 36 Fo0l3abIS uily Gk dnbld

Jolis &l sy ol ol o o Sl ¥lae Jlslus 5o cwlod Sl s b a8 ol (05 5 ateal gan] )8 soiells deddo
75U s Baa b pols dalllas .aiS o bl lasdle Sa55 j0 1) slodes OMSL a5 conl (Dlac &8 g 00y jo alS
b plogl g 315 5 ol e lagise ;8 FOXO3 5 IGF-1 lagys ol » crmmmlonsS 5 (o5 5 (o5

WS 095 sz 5o (Bolai jobay anle VY jliays ol5 5 asddle (pliome (hge jo TV (025 addllas (nl )5 tomyz (95
JoSo 03,5 L2l SSgp Gl atia A Soe 4 (23555 G ped WS e (D)9 + CeilanS) (oS 5 9 G009 el
Real Time jz5, 4 e asls wi ool 555 &5 4y Sllse 4 G 039 2,59k 2 hil & )5 oo & Ol &2 el
A pll 100 5l e ST g ls sae o 40 48,b g0 il g 5IUT L eesls s g 4325 3 PCR

i Pl 1) sl ey Pl 1)) (S5 (05 ol 555 05 b asllin 5 g ol sloatily aly s sl
IGF- ola 5o bsine Gl (2l 4 Gl Srpas (izpd ol ;20 FOXO3 (L Jls (ne 05 40 5008, 5
aid oanline Kaen b b og )5 ple o IGF-1 s FOXO3 50 12 olo o gl cre Sglas o 8,k 51 (P=+/++¥) 0l =i 1
P>-1-0)

Sy ln 1 i Sl (5l e Syt b S5 i3 s 5 et e il &y Sl | 15 St
— Pk Dlllas siojls (Ol poss cpl Jloosge Lol Glapudllt colis .cul ol jor wiadls o g ol oz SDLae o
ool (g i (J95ge

FOXO3 dGF-1 « ol o (oge (ool (opmmnlunS oS 5 0 yod 1gadS (gBo5lg

ST Gl 2 CrmalanS JoSo 9 (oS 5 (o y0d Akad b il e Syt Ul Sls (Ll e by 00lieblS caabls o 1Lyl
AAY =Y (F) YY 1 F-F

Ol pal « pino Vsl « pguino Vsl 3513 ¢ go sl 31T 8EESLS (S0 Camr 35 IS (5509 (55992 ud 09,5
Ol Ol pes s(éc)dﬂ iy S5y pole s (S 355 S 0359 3 9 ST 92 ud Coliniizs 3S po -V
VEVPS 1 OFAF : sty G9200 <Yaser.kazemzadeh@yah00.com : Sy Sl Canyg ¢+ AV FPY < DAV a5 (U giummo 0 3kuny 93)%


mailto:yaser.kazemzadeh@yahoo.com
http://dx.doi.org/10.18502/ssu.v33i3.18838
https://jssu.ssu.ac.ir/article-1-6351-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-02 ]

[ DOI: 10.18502/ssu.v33i3.18838 ]

OlyKed g Fuw aobld -

Foo SFl So a4 ojepel Sle en 4 580 poe Jsbo
S ey () cwload bas lasedle codle dge sl
Fye e §olem YO Sl Ry 50 (o859 Sollad &5 Cun
5 smeglie Slayed 2l 4 (S5 e (V1) adlies
SO Olaie 4 AT w0eh co 4T b yed Aol S o wlaal
B slaced b 1l 5l 6ol ln Fge g el (b,
) clonds By sallis ol 8l o Dl &j0d 5 s
by Sy o (Seglie g (Sl (B9 g8 90 8 S5
4 dily bt 3 flin sla,Bile 4 e (g yel
39d o Bl iz g e 3l B (0 9 Sles g Cuodls
30 g Dl e Gl L s o 31 (VY)
Gl 4 Glgiee &5 Bede £y 2,090 S 0Slee
o) IGF-1 5w (slaygesm alaz 5| Sdalil (slagyseysn
LSl ol Vs 5 %0 lagsess (ol ialS w5
Colld gzman Ml 5l eolaiwl Cplpls (VYY) il oo
oealS ol 5l e a4 &S Gluds sl oS b o0y
VIV S S OV FRUON -SRIV I V- - FUWE PR UL S -JOE o0
9 Soglie Sl ped 4 b )3 wd) (gey9e cbile oS ol
adgi oS canls Uil e go g el oo iali8l selaal
AKT/ o o,k 5HIGF-1 .(VF) ab 2ol581 50 IGF-1
lay| Sl alae sloiyaiigyn yws jo |y coge i MTOR
555 ol Jd b owsd b e AKT a5 Jloj S o
IGF-1 VL sl cplpls was oo 7, Sdhas g 51 FOXO
plxl 5l o a5 0 oasd bl o FOXO e s AKT L
Jsb )3 5 (2l )l sme jsbay FOXO3 (o555 collad
alac Lseﬁ)")""b u.")JL..’ ol alils UMJ‘)S‘ =S 090
U gleen |y pllo ol 3l o ceglae cpyed 5l ool il
(V0) cudls AKT Lug FOXO o cde & (g350>
oy Ludl)Ken g Lobg,g8 a8 .(VF) Sl 00l oomline
Q|5.?- g diedlo gladiges o FOXO3 Ol 50 Gpss Yoo
A oS 5 Sl i syl sy ol 5o (V) W0 )55 valin

Iy soglin g colitnl Ol yod g0y o Shy oo @

VP F 0185 cdw o lod cdw g (w090

poloe L2l b aS ol (2,05 5 atwal san] 5 saells

dsb )0 ek Slagzge o (Siglpsd slooSlee o
ol gl slaslas Jele Sy olgiedr 5 ol ol pon L jae
oj9,0l (V) 398 o a8 T la3 o IS Cwodlu 5 laplail o Slas
2ol )3 g el b o b s S 4 e Sunex
Cmr ) e (i 3,90 5 sloanlp sla S oo
St 0B pl 5l lpl oyl vsms plaidle S5
il Cauraz wils LAl lgie 45 (g ysbas W
I, 1558 S Camex 5l as,s YF Lo,w VEYA Jlo o ga8
oldl jo mls g cwlel SYNS! 51 (S (Y) oes el
a8l g o " iy Plie 5T el
olyor Dlac &ja8 5 0,Slac w0dgi 0 Zu,u Lals b oS
sl slasaly 51 sy b b LSl (1)
5 bgie s il il ols Cawd 5| wins dlox
Lo sl o 5 55 S 2l 5 i S
a3 5l biygS yle ((F) Sl ol o (F) o 9 S pe 5 (S8 b
£ g o o Sl alie (0) 5 £5,5 (555 o
e YO B 00 5w e S5 1) oy 39 5l deyo
Lol oz Bl Sy oF) dgdige Jold 1) (3 sl
bl 5l waas o sl 1) gousin sloo,Slae a5 (V)
s L qdglio 5 Ll b oS > ol Silse
Sl Gl 9 )Ses 5 0095 w0yud L 5l Sl )lae
Ol Jols 3925 e 4 Dlac ooy Lra> .ol dlw
Ole &5 (hulpd yo cuul alae Glaiign jow 5 4328
S oy 5 Plae Fopl adly ziw (i 5l Gl 420
Eo hae Byimly wob i 4yl e Gl
0 Jos ol e g0 Zl S5 4 oY aes s
acilgn Sl Jole s SloglS) %o 5 gty
W) Jlgierd SBgl s 5 poilSen (wLsSan e
95l Sapde o 1) o8y Colld wlgd (LS Slllas
Ssp GRS & e (55555 Solled A bl Sl alesls les

Oli8l g (Sdlas oog yals s 5L ablis (yeie slos Lo

O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oSS aloxo


http://dx.doi.org/10.18502/ssu.v33i3.18838
https://jssu.ssu.ac.ir/article-1-6351-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-02 ]

[ DOI: 10.18502/ssu.v33i3.18838 ]

- ‘5‘.‘.15..»| alac 3 FOXO03 9 IGF-1 )90 g Wl.mé ,_’2‘:)')5

Sles byl 1y el ol 8l ISl odlae ;s FOXO3
1 e o b ol anllae oqy ol 5l i o5 b l5S
St 5t 5 iy 0358 s oo 55 (il e

Y pU R P\ RUVON | I

5o, alS 1 (g0 l5- o2 anlllas ol (g el axalx

JSas dll asy Sy sl oKl alb e i
CS b Sy slaae 0 &) VY LQQTQ:,%}\ASMJGA
oSl L b o] azin Sy 5l dmy g bl aalllas 4o
(F mmtlS (F 55 () 05,8 F o b0l ogeds 4
5 asllas )90 slaw, alS ad S 18 oS (S5
‘é.l)l.i el VY BGLH..Js) Ceels \Y))ja AW J)....S.‘a;‘),w
slod b (qoo 7 (09> £955 9 pae 7 olidy) £950
SIS £ b Y a0 gugb, g (ol 5 csle YYEY)
ey b I Sl iz 3l ol i 0 &) ds olasd Ll
SIS SlaisS 4 e e FY 0 VY 0 YO slul 4 5 (5595
S g bnlr 8 Sy by ) Badow o) yulipw o
A Soe a4 og,S 550 (0S5 09,5 3l e a aalsl jo aia
Oyl 09,5 j0 a8 IS 4 08 5 )3 alS o Cov alan
Ll &8, 5l 4 aoy0 A0 oyl b sl oS
5 o O ailig) 550 b atan A o 4y Sl o0 augs g,
Sz eerd 5l om (VD) o s eSS 2 Gl &
whe A Sue @ 55 A9 09 (TO) w3 liss,
O By alhe o ad> B olawi a4 |y 0S5 Ol el
o b g5 S laly Y2 b 51 VL B s el
S gV QB o le g po ay aijy Jlosl b ao o A
Om 9 4o ¥ lacw (o ol il dlold ol 1z w40
Sloyed j0 el Sl Gl ol ddds S 1SS
Jeed 5 85y adan (Srae DSt 20,0 Al s Slinl

Sy b gl ad Jlesl et e 5 Big> ogate

VP F 0185 cdw o lod cdw g (w090

st Sl o Sgupe Bun b 0gd o0 Juld
G b ) Cwlond (Byme (as (Sg5pmla
oy Gan L glaii glaoSe 5l solitul clallas
e lanlp o Gl 5 SlanS| ST sl S
O (nl 5o lesged sleiien WS (oo Sl 1) (pw 4 Ay
Lo snSin Sua b 5o Jalb I gt rnlenS S pae
S5 orizes LSl 4 diwly laanld e
OA) Coal ol (Brae Calis S35 5 (7 peddnilie
TRPVL laoss S slp bl canssST SO umolonS
e s g ogdle Lo pS (nl 9925 D9l oo Dgine
o> o (cowdbgS e ASLD (59, g (e plaesn 50
cli il 4 wainS ol pasdle (1)l ek
bzl e of Gdlae MTOR (uts Jbb 5 (g5 ondS
Alp s cdidlw g lae Bgpmle 4 ol 0 oS
GrtbonS (V) welnilge plme glagise o (95!
Ly Sloyoisanss slag)ls 51 (26 (Dlas Byl iy o
Ol el g Gl SMlas 3 uEign e S
Simy Sgege o) FOXO abor 5l o5 b b o lognis
1, FOXOL (50l yind (Aal33l el b loys (1)
(YY) el ools plas olme b yhge jaess 8L o
e Wl el &5 ool olis oldlas
|, PIBK el oS b ¥ cpaiz o 1, PIBK/AKT
11, AKT (5lodled 5 opmdlsbnd 5 00,8 Sy 20
5 iS5 b e cus ol slasly, Ll a8 w5
Jud 5ef a4 AKT ol oy w9do0 e 1) Jsho sl
Jlo o pullKea g Js8 (YY) aulxil o FOXO o8
IGF- Lo (mal38l 4 s lacS B pme a5 wisls Las Yo Y-
OeaboS (Brae 90 RN L a4z )S) sedpe e 1
3 e 3T widl e 3l 50 IGF-1 mhaws o 58l
3 OmemlenS Gras Cwl oald ons Ko sladdlhas
(YF) bl o IGFL oLy ials 4 ond ubs slasbse
Srac oS Glaslae (9SG wszge walyd ol e
5 IGF-1 slagys ol 2 Gps layed P 50 eilnS

O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oSS aloxo


http://dx.doi.org/10.18502/ssu.v33i3.18838
https://jssu.ssu.ac.ir/article-1-6351-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-02 ]

[ DOI: 10.18502/ssu.v33i3.18838 ]

OlyKed g Fuw aobld -

SS9, b alae <L o RNA(Ribonucleic Acid)

Cle b ol gl 5 ey 5 0 plodl (WS35 Josnl 5 Jolore
cDNA(Complementary DNA) yis (>l YU ool 4
5as gmigigy (RSTy el (glp T 5l G (28,5 eloxdl
5 IGF-1 by ol pohw pSojlal s ool
28,5 sl Real Time PCR oS b5, alwgay FOXO3
—o3lil lyy IGF-1 § FOXO3 (glayys ;iS5 casdllas oyl o
v, ool » Real Time PCR Lug o5 oo x5
IS 05 olse & GAPDH 5l 285 &g o lastesl
Wloads (Lo ¥ Jguz jo o paslyy Jlsi (6930 0us )5 oolainl

bl ki 4y 525

losls Jloy @595 5 olimebl gz Shy 9nls (903l 5l
el 5 ejloges oy g ools chiogi (sl 00,5 eolata
shadllas 9)50 sloysie )3 oy S awslis lp 5 (Arog
solitl TUKEY  obiad co g ad,bo g0 il g 3BT (g0
Al aid S ks o /o0 5l S ST S gl e hae 0l
version 16 léle 5 5l eolanwl b gylel (sl o,y adS
28,5 ol SPSS

5 hge By Sl (PBrae 0FeS] anin 4 bl
aS i ol 4 (YY) ol eolaznl YooVl o il S
4880 0 e Vo S b adds Ve Soe 4 Sllss ozl
5539 0302133 03831 G 03y Gy |y 50,505 Al o
o oY 0,5 g G @B B0 Y el e ol o o L]
&S ol becdl mlidl (aads p 5o ¥ B VA sgu>) 4l
Ol v adls S350 codlad adlel a4 0l o ige
Sl Cawody YEI62X-1 Jgo 8 5ubo (3pan y5unS] dicion
3o el VY RNA zlsuinl g 8L (g S digos

S50 s, (Lal celw VY U V) o ped and> ‘_;,.3)51
e Lol o J515 35 alanlyas 09,5 o 9 aall
223 ¥ ndbly g eSS 2 S e B0 jeo g aeys )
alae aolol )o ok Aot oSS 2 e S ke Ve 50 L g
pro 00 gl Sl Gm s gl oy ol e ks
L RNAlater sle sl VA slacgisSae 50 So5gle 58
g3 abgt sy slaiolesl plml Cas woye Yoo cus
Ny T VRV 3

gl dagy ol b))

elitnl g (Steglie Sl yei sl SS9 ) Joux

) £ ¥ v v

A5 AT LS ST s
AN AR 120 i 1700

Y v o Yo v

'O \e. N

ON 059 5 e ,0) s

IGF-1 For: TAAGCCGCTTCCTTCACAGA 104 nt
Rev: TATTGCTTTCGAGGAGGCCA

FOXO3 For: TCTCTCTCAGGCTCCTCACT 137 nt
Rev: TCGCTACGGATGATGGACTC

GAPDH For: CAAGTTCAACGGCACAGTCA 102 nt

Rev: CCCCATTTGATGTTAGCGGG

VP F 0185 cdw o lod cdw g (w090

O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oSS aloxo

C«w)m)o)‘)ﬁg&.wé‘.\b‘
SIS LSE S
10 1¥0 JA RSP CORSUR PRV R oS
(Brae O3S il
VO ) ) (4.80) Sow


http://dx.doi.org/10.18502/ssu.v33i3.18838
https://jssu.ssu.ac.ir/article-1-6351-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-02 ]

[ DOI: 10.18502/ssu.v33i3.18838 ]

- sl aliae ;8 FOXO3 g IGF-1 jamo0 g cymns buesS (50359

s Gz (P >0 0) il snaliv Siaen L baog )5
Ol e Sslis Sl adibgs Guilly 5IGT (a5l
)l (P=’/’Y\) Cewl axdlas Syg90 ‘SLQOB; O IGF-1
S 05 b a5 (S ool o il b
05 ol e RIBl 4 pkia ewlaS Sras
S5 s Sl P=++Y) as e IGF-L
5 eSS s blEe S puzes 5 (P=2/NVA)
om IGF-1 ol jo gyl me Sglas (3, 51 (Y Llogad)

P>/ 0) oo oomlie ).i:..u.m L Lmoj)f ol

Sols abybgs uilly UL (el mbs al

adllae 550 sloog,S o FOXO3 oly ,3 (s,ls cne
ol @l Al p (b 5l P/ e ) ws eaalis
b Bpan (J7US 09,5 L annlie y0 (S ol
35008y 5l Jitas (P=+/+\V) (oS5 ayes g (P=2/0+))
e Ohyslez alas s FOXO3 o5 ol GhelS o
2 Ol Span g (oS5 nped Jlite S Ll siad
No9e) 395 Jlogime (P=+/-77) FOXO3 5 (ke s,

plo o FOXO3 oLy o gylo pre Oglas o3,k 51 .()

Opealoat

— Mo
= Yes

SN

FOXO03 Experssion

80

AN

>

’ h\_—-—-—‘—m

No

Yes

S el
S ol 5 ardle oo Gl bge oy mjlez abae ;0 FOXO3 (5 by p GemalesS 5 (oS 5 0 05 5100 Jloges

N

—nao

—yes
200 \

™~

N

IGF-1 Experssion

100 \

—

no

yes

S A Gaal

Sy oI5 5 asedles plme labge o)yl alae o IGF-1 O35 Ol 2 rmlesS 5 (oS 5 oyl ST loged

Sl ped syl g b5 09,5 5o (saliinl g (cteglie Dl po5
et Ghgmiws 1) IGF-1 Ly enlaeS Gpae b plys
Tobw a5 oghise o)lS (Jb o leadl ol 0SS

Oy 3 s 7y l38l L IGF-1 Olo 5 Soinw

VP F 0185 cdw o loud cduw g (w090

Sl S’ 5 e a5 el (slomlia 1l
09,5 ;0 ol Ol Ll wwls Jlssa |, IGF-1 o5 Lo

szl Gle 4 0e o s oS5 05 5 Uiy

O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oSS aloxo


http://dx.doi.org/10.18502/ssu.v33i3.18838
https://jssu.ssu.ac.ir/article-1-6351-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-02 ]

[ DOI: 10.18502/ssu.v33i3.18838 ]

OlyKed g Fuw aobld -

el 00l hoawd (Sdlac osgi caS S slagys o e
ke SR IGF1 cows oy 556 olsie w0 1
D)l (Gufign B35k 00,55 mah 5 eSsn wePS
58 0gill Baa Ol See ] 50,5 Jled e cplplo
5l FOXO e (Y9) asl dlas 551 oleyo
e 45 Sl ool oayd sdeliwsds 4 b Ll jen (YY)
e Gyb Sl b 1) (de (59 n i oS5
ok AKT  gileJlé S o @o,ms AKT/ mTOR
e el (28559 DS 3 gyl 51 (TA) Wb
Coedl 51 LugS L &g, 0,5 oS 0 AKT/ FOXO3
as ools lis @wls Ko Bk sl cwl Gloye3 0 slods
3 emglie Oluyes Loawslae o gueliel ol yes
Loissl 0 1) GixSetr Gl (b slagise
Slansly it FOXO03 cuss ol a5 (G‘eg)ﬂ LRy
Sl 8355 el dnd> S a5 cul osls 3155 lasdlas
S J> o wei o FOXO3 4 FOXOL1 Ly il
e gS B nl Ol (Rl 4y e (Vb (o859 Dl e
oS e opl @ aeg L S0 ™ 3 YY) el ons
TRPV1 od.:)..f ‘jabw‘ W;T ub...c aQ wL«.wS
Q)S.La.c 30 (4o u*"-’ odj).:f Q.;.l P Sl oy aslis
Sl sty 5l S galale (F) st e
abuwly b s laeS Cwl 005 8 ol 50,57 Jled Ly oS Lo
JW L bS8 (oo Jloel (GMlae (895 mla
Jlsoas 1) Jgjgimm muedS cdale 2ol38l 0ni )5 cpl o5
Sg so e SdSul dlac Bgy,ule 4 Coles jo S o)l
ailjg, 3955 45 oal axaS o] Cawd 4 4zl b ganed (Y +)
3hash s Jké |, MTOR cul (S b5 & sl
(FV) S o 6555l 55 FOXO3 by (s o 55
g0 S ) s lanS 48 Wilodgas o T  alBlislej] ilallas

VP F 0185 cdw o lod cdw g (w090

cobs Ll b 5l (TA) wle LielS caralls
walizee Sloyo sloogeds ay gl ;o IGF-1 Lo b sy
a anly (Boyl wigy 5 o)ls Juis a1y (Mas Byl
ol anlllnn laaily | gucan (VA) ano o ualS |, oo
a gy 5o IGF-1 5 (gl SadlSs sl e 0133
saley olyze 4y ool S5s3G5 me
Gl oad IS YT Jlo o ollSen o J bws ol
e GmmlanS Brae a5 cwl sdlds lgie B,k 5l (V)
() 25 ca oy sl sl o IGF-1 adss il o
IGF-1 oLy i3l YT Jlo o ol Kan 5 Kb e 3L
PS5 Sl SBlae (SISl Mae (g ymle
alllas o (FY) wloosed Lol colEiulel slo s
o5 Wl ol Liwgi eglie oy yei azin VY cileta |,
Jlo o oLKea g cdlasT (YY) wil eoges [i)l58 S o
—olB (Solel 05 b oolpen 1) IGF-1 zol58l 55 YoV
Olu el B o oS5 el atan V8 Gl |y e
Wlosgad 5)I55 Y g6 sl ubo o gweliiul 5 sweglas
Gl 55 Yeve Jlo o oLKes 5 ste adlls o (TF)
oyl il wly Ggey90 5 IGF-1 slaw )3 g5 LB
Ob3 50 ((Soglinrs3l9a) (oS 5 Dl ped Gized 5 S5l92
Siled 5 oS 5 slcdld 5Ll oal 3155 aedle
olas wall (5 5o IGF-L 5 a) 5090 i3 (liee 2
Gl 4 e 99 58 (S5l g (oS Sl ped 45 el ool
S axmad Bob 5l (Y0) cwl ool yge,se cpl ol
2 GrmlasS Bpan g (oS5 (nped &5 Sl (LA hagh
05 ol o b LB el 4 e ol 4 S
5,5 b pan CypmlnsS &S ola b 4> S| ai FOXO3
S om N3,85 Bran rlieS a5 pladge b anylie o
05 Ol oFles o ) GAegmme 1S (oSS (e
0B o ol blie J1 e wais S 4 s FOXO3
J..,Jo a FOXO03 o5 RN o5 Oﬁ‘ QL’-’ 2 ‘) 6)‘%5“‘-’-"
S 4 Dlas ab) oy Job o guas Wb e

O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oSS aloxo


http://dx.doi.org/10.18502/ssu.v33i3.18838
https://jssu.ssu.ac.ir/article-1-6351-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-02 ]

[ DOI: 10.18502/ssu.v33i3.18838 ]

- sl aliae ;8 FOXO3 g IGF-1 jamo0 g cymns buesS (50359

Ol loesge (_J..al Sl iS5 Ggl,,;;w C g leS

B9 o Slpadin Ol yss

g Sllg oBiolesl o ol San ads 5l dlie yBoisys
anglaige ST g ol ol ef S olStyls]

55 2 o gals

2,10 0924 @8l yo P,y

Ay ol B aS hwg dlie cpl Jlgp
el 00 0ol (IR.JTAU.PIAU.REC.1403.002)

(Slo e ez 03B puly ol &yl po (Sl e
Sylaes ;0 S debld alllae b o S debl
5 azs jo Sbuls bl e ((Sae aebl. daossls
(el o Baiingl den g anily oS Lis ooy Ll
L Ly Vlgw 4 (0955l 5 dlis lod 5 adsl alny

500 oo 5l s AKT/IMTOR e coled 2ol581 alaslgas
y o i 4 e Gl yms FOXO e alanslga,
GIGF-1 ol (6 el 4l oy e (FY) WiS o S, o5
3 mtlenS Bran 5 (o5 5 Slu el @ gl FOXO3
SrSoilal pac Ll g, oo Sledias jol> adlas g8 bl
Porl 5l S rXia p Fee (S5 5 Srese Shelse (S
AKTL b el o o (sl b (Dae
sigy o Loty anllls slacugime ;I PI3K 5 MTORCL
car Wailge ol Sl b T lallle olal as
9 U9 & wmly Sl Jlvosge (ol il 4 (liws

oliil g (Teglie (55,9 B y0 (oS 5 Sl yed 612

2 Byl et b K0Sy 5l i sl Brae g
Oloyen Jlosl wozg (nl b aiiue ol e sidls glac,
Sl @ Ll 5l S0 e 4 S i 50T L lag]
@lilae 90 50 g MBS 4 dxg L A5 Cuwd ol
Sl e (S L (Gaeyse sbhadlge plu (5ol

SEras 390 L pnyed Sad g Soe o) Kws b alae

1-Franceschi C, Garagnani P, Morsiani C, Conte
M, Santoro A, Grignolio A, et al. The Continuum
of Aging and Age-Related Diseases: Common
Mechanisms but Different Rates. Front Med
(Lausanne) 2018; 5: 61.

2- Nikookar R, Ghaffari S, Akbari Kamrani AA,
Sahaf R, Moghadam M, Ghadimi MR. Assessing
the Duration of Unnecessary Hospitalization and
Expenses in Older Individuals Suffering from

Cerebral Vascular Accident in the Chronic Care

VP F 0185 cdw o lod cdw g (w090

Unit. Salmand: Iranian Journal of Ageing 2015;
10(2): 180-7. [Persian]

3- Anagnostou D, Theodorakis N, Hitas C,
Kreouzi M, Pantos I, Vamvakou G, Nikolaou
M. Sarcopenia and Cardiogeriatrics: The Links
between  Skeletal Muscle  Decline  and
Cardiovascular Aging. Nutrients 2025; 17(2):
282.

4- Cruz-Jentoft AJ, Sayer AA. Sarcopenia. Lancet

2019; 393(10191): 2636-46.

O3 (9ot (Sloyd = (Sl lous g (S pele oSS aloeo


http://dx.doi.org/10.18502/ssu.v33i3.18838
https://jssu.ssu.ac.ir/article-1-6351-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-02 ]

[ DOI: 10.18502/ssu.v33i3.18838 ]

OlyKed g Fuw aobld -

5-Dodds RM, Syddall HE, Cooper R, Kuh D,
Cooper C, Sayer AA. Global Variation in Grip
Strength: A Systematic Review and Meta-Analysis of
Normative Data. Age Ageing 2016; 45(2): 209-16.

6-Frontera WR, Ochala J. Skeletal Muscle: A Brief
Review of Structure and Function. Calcif Tissue
Int 2015; 96(3): 183-95.

7-Mukund K, Subramaniam S. Skeletal Muscle: A
Review of Molecular Structure and Function, In
Health and Disease. Wiley Interdiscip Rev Syst
Biol Med 2020; 12(1): e1462.

8-Madani F, Kazem Zadeh YA. The Effect of 8
Weeks of Aerobic Exercise Along with Nano-
Curcumin on the Expression of Atrogin-1 and Murf-
1 Genes in Soleus Muscle of Male Wistar Rat: a
Short Report. J Rafsanjan Uni Med Sci 2023;
22(7): 769-76.

9-Jeong DH, Kim MJ, Park CH. Effect of
Combining  Exercise  with  Adipose-Derived
Mesenchymal Stem Cells in Muscle Atrophy Model
of Sarcopenia. International J Molecular Sci 2025;
26(2): 451.

10-McGee SL, Hargreaves M. Exercise Adaptations:
Molecular Mechanisms and Potential Targets for
Therapeutic Benefit. Nat Rev Endocrinol 2020;
16(9): 495-505.

11-Khalafi M, Sakhaei MH, Rosenkranz SK,
Symonds ME. Impact of Concurrent Training
Versus Aerobic or Resistance Training on
Cardiorespiratory Fitness and Muscular Strength in
Middle-Aged to Older Adults: A Systematic Review
and Meta-Analysis. Physiol Behav 2022; 254:
113888.

VP F 0185 cdw o lod cdw g (w090

12-Methenitis S. A Brief Review on Concurrent
Training: From Laboratory to the Field. Sports
2018; 6(4): 127.

13-Huo F, Liu Q, Liu H. Contribution of Muscle
Satellite Cells to Sarcopenia. Front Physiol 2022;
13: 892749.

14-Taipale SR, Hakkinen K. Acute Hormonal and
Force Responses to Combined Strength and
Endurance Loadings in Men and Women: The
“Order Effect”. PloS one 2013; 8(2): e55051.

15-Sheibani S, Daryanoosh F, Tanideh N, Rahimi
M, Jamhiri |, Refahiat MA. Effect of High Intensity
Interval Training and Detraining on Gene Expression
of AKT/Foxo3a in Cardiac and Soleus Muscle of
Male Rats. Ebnesina. 2020; 22(2): 15-23.

16-Gellhaus B, Boker KO, Schilling AF, Saul D.
Therapeutic Consequences of Targeting the IGF-
1/PI3K/AKT/FOXO3 Axis in Sarcopenia: A
Narrative Review. Cells 2023; 12(24): 2787.

17-Furuyama T, Yamashita H, Kitayama K,
Higami Y, Shimokawa I, Mori N. Effects of
Aging and Caloric Restriction on the Gene
Expression of Foxol, 3, and 4 (FKHR, FKHRL1,
and AFX) in the Rat Skeletal Muscles. Microscopy
Research and Technique 2002; 59(4): 331-4.

18-Wang X, Wu X, Meng G, Bian S, Zhang Q, Liu
L, et al. Consumption of Chilies and Sweet Peppers
Is Associated with Lower Risk of Sarcopenia in
Older Adults. Aging (Albany NY) 2021; 13(6):
9135.

19-Yang F, Zheng J. Understand Spiciness:
Mechanism of TRPV1 Channel Activation by
Capsaicin. Protein Cell 2017; 8(3): 169-77.

O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oSS aloxo


http://dx.doi.org/10.18502/ssu.v33i3.18838
https://jssu.ssu.ac.ir/article-1-6351-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-02 ]

[ DOI: 10.18502/ssu.v33i3.18838 ]

20-Huang KC, Chiang YF, Huang TC, Chen HY,
Lin PH, Ali M, Hsia SM. Capsaicin Alleviates
Cisplatin- Induced Muscle Loss and Atrophy in
Vitro and in Vivo. Cachexia Sarcopenia Muscle
2023; 14(1): 182-97.

21-Pramanik KC, Fofaria NM, Gupta P, Srivastava
SK. CBP-Mediated FOXO-1 Acetylation Inhibits
Pancreatic Tumor Growth by Targeting Sirt.
Molecular cancer therapeutics 2014; 13(3): 687-98.

22-Wang L, Liu Y, Li S, Zha Z, Chen Y, Wang Q,
et al. Capsaicin Alleviates Doxorubicin-Induced
Acute Myocardial Injury by Regulating Iron
Homeostasis and PI3K-Akt Signaling Pathway.
Aging (Albany NY) 2023; 15(21): 11845.

23-Guler S, ZIK B. The Effect of Capsaicin on IGF-I
and IGF-IR Expression in Ovarian Granulosa Cells.
Journal of the Hellenic Veterinary Medical
Society 2020; 71(1): 1977-84.

24-Sun H, Wang Z, Tu B, Shao Z, Li Y, Han D, et
al. Capsaicin Reduces Blood Glucose and Prevents
Prostate Growth by Regulating Androgen,
RAGE/IGF-1/Akt, TGF-B/Smad Signalling Pathway
and Reversing Epithelial-Mesenchymal Transition
in Streptozotocin-Induced Diabetic Mice. Naunyn-
Schmiedeberg's Archives of Pharmacology 2024;
397(10): 7659-71.

25-Mosqueda-Solis A, Sanchez J, Portillo MP,
Palou A, Pico C. Combination of Capsaicin and
Hesperidin Reduces the Effectiveness of Each
Compound to Decrease the Adipocyte Size and to
Induce Browning Features in Adipose Tissue of
Western Diet Fed Rats. Journal of Agricultural and

Food Chemistry 2018; 66(37): 9679-89.

VP F 0185 cdw o lod cdw g (w090

Sl alae ;5 FOXO03 3 IGF-1 gm0 5 commnsbunsS 539

26-Dotzert MS, McDonald MW, Murray MR,
Nickels JZ, Noble EG, Melling CJ. Effect of
Combined Exercise Versus Aerobic-Only Training
on Skeletal Muscle Lipid Metabolism in a Rodent
Model of Type 1 Diabetes. Canadian Journal of
Diabetes 2018; 42(4): 404-11.

27-Hgydal MA, Wislgff U, Kemi OJ, Ellingsen @.
Running Speed and Maximal Oxygen Uptake in
Rats and Mice: Practical Implications for Exercise
Training. European J Prev Cardiol 2007; 14(6):
753-60.

28-Li CW, Yu K, Shyh-Chang NG, Li GX, Jiang
LJ, Yu SL, et al. Circulating Factors Associated
with Sarcopenia During Ageing and after Intensive
Lifestyle Intervention. Journal of Cachexia,
Sarcopenia and Muscle 2019; 10(3): 586-600.

29-Schiaffino S, Mammucari C. Regulation of
Skeletal Muscle Growth by the IGF1-Akt/PKB
Pathway: Insights from Genetic Models. Skeletal
Muscle 2011; 1: 1-4.

30-Li S,Hao L, Yu F, Li N, Deng J, Zhang J, et al.
Capsaicin: A Spicy Way in Liver Disease. Frontiers
in Pharmacology 2024; 15: 1451084.

31-Caprodossi S, Amantini C, Nabissi M, Morelli
MB, Farfariello V, Santoni M, et al. Capsaicin
Promotes a More Aggressive Gene Expression
Phenotype and Invasiveness in Null-TRPV1
Urothelial Cancer Cells. Carcinogenesis 2011,
32(5): 686-94.

32-Feng L, Li B, Xi Y, Cai M, Tian Z. Aerobic
Exercise and Resistance Exercise Alleviate Skeletal
Muscle Atrophy through IGF-1/IGF-1R-PI3K/Akt

Pathway in Mice with Myocardial Infarction.

O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oSS aloxo


http://dx.doi.org/10.18502/ssu.v33i3.18838
https://jssu.ssu.ac.ir/article-1-6351-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-02 ]

[ DOI: 10.18502/ssu.v33i3.18838 ]

OlyKed g Fuw aobld -

American Journal of Physiology-Cell Physiology
2022; 322(2): 164-76.

33-Borst SE, De Hoyos DV, Garzarella L, Vincent
K, Pollock BH, Lowenthal DT, Pollock ML.
Effects of Resistance Training on Insulin-Like
Growth Factor-1 and IGF Binding Proteins. Med
Sci Sports Exerc 2001; 33(4): 648-53.

34-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. Oxid Med
Cell Longev 2017; 2017(1): 3937842.

35-Seo DY, Hwang BG. Effects of Exercise
Training on the Biochemical Pathways Associated
with Sarcopenia. Physical Activity and Nutrition
2020; 24(3): 32.

36-Schiaffino S, Dyar KA, Ciciliot S, Blaauw B,
Sandri M. Mechanisms Regulating Skeletal Muscle
Growth and Atrophy. FEBS J 2013; 280(17):
4294-314.

37-Sasako T, Umehara T, Soeda K, Kaneko K,
Suzuki M, Kobayashi N, et al. Deletion of Skeletal
Muscle Akt1/2 Causes Osteosarcopenia and Reduces
Lifespan in Mice. Nature Communications 2022;
13(1): 5655.

VP F 0185 cdw o lod cdw g (w090

38-Xia Z, Cholewa J, Zhao Y, Shang HY, Yang
YQ, Araljo Pessba K, et al. Targeting
Inflammation and Downstream Protein Metabolism
in Sarcopenia: A Brief Up-Dated Description of
Concurrent Exercise and Leucine-Based
Multimodal Intervention. Frontiers in physiology
2017; 8: 434.

39-Sanchez AM. Foxo Transcription Factors and
Endurance Training: A Role for Foxol and Foxo3
in Exercise-Induced Angiogenesis. J physiol 2015;
593(Pt 2): 363.

40-Vahidi Ferdowsi P, Ahuja KD, Beckett JM,
Myers S. TRPV1 Activation by Capsaicin Mediates
Glucose  Oxidation and ATP  Production
Independent of Insulin Signalling in Mouse Skeletal
Muscle Cells. Cells 2021; 10(6): 1560.

41-Hu Q, Liu H, Wang R, Yao L, Chen S, Wang
Y, Lv C. Capsaicin Attenuates LPS-Induced Acute
Lung Injury by Inhibiting Inflammation and
Autophagy Through Regulation of the TRPV1/AKT
Pathway. J Inflamm Res 2024; 17: 153-70.

42-1to N, Ruegg UT, Kudo A, Miyagoe-Suzuki Y,
Takeda SI. Activation of Calcium Signaling
Through Trpvl by Nnos and Peroxynitrite as a Key
Trigger of Skeletal Muscle Hypertrophy. Nature

Medicine 2013; 19(1): 101-6.

O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oSS aloxo


http://dx.doi.org/10.18502/ssu.v33i3.18838
https://jssu.ssu.ac.ir/article-1-6351-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-02 ]

[ DOI: 10.18502/ssu.v33i3.18838 ]

Journal of Shahid Sadoughi University of Medical Sciences Received: 7 Dec 2024
Vol 33| NO 3 | May 2025 Accepted: 21 Jan 2025

Effect of 8-Week- - Concurrent Training and Capsaicin Supplementation
on the Expression of IGF-1 and FOXO3 Genes in the Quadriceps Muscle
of Aged Male Wistar Rats

Fatemeh Madani', Yaser Kazemzadeh™, Sanaz Mirzayan Shanjani*, Hossein Shirvani?

Introduction: Aging is a gradual and progressive process accompanied by fundamental changes in the

structure of skeletal muscles. These alternations include decreased muscle mass and strength, leading to
serious challenges in the lives of the elderly. This study investigated the effects of concurrent training and
capsaicin administration on the expression of IGF-1 and FOXO3 genes in aging male aged Wistar rats.
Methods: In this experimental study, 32 male Wistar rats (22-month-old) were randomly assigned to
four groups: control, capsaicin administration, concurrent training, and capsaicin administration
combined with concurrent training. Concurrent trainings were performed following the standard
protocol for a duration of 8 weeks. Moreover, the participants received a capsaicin supplement of 5 mg
per kg of body weight via gavage. The research indices were measured using Real-time PCR, and the
data were analyzed using a two-way analysis of variance at a significance level of alpha less than 0.5
percent.

Results: Based on the statistical results, compared to the control group, both combined exercise
(P=0.011) and capsaicin consumption (P=0.001) independently led to a significant decrease in FOXO3
expression. Furthermore, capsaicin consumption on its own led to a notable increase in IGF-1
expression (P=0.001). Conversely, there was no significant difference observed in the expression levels
of both FOXO3 and IGF-1 among the other groups (P<0.05).

Conclusion: Based on the findings, capsaicin consumption during combined training is associated with
improvements in signaling pathways that promote hypertrophy in the quadriceps muscles of aged rats.
Understanding the underlying mechanisms responsible for these changes requires further cellular-
molecular studies.
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