DOI: 10.48305/jims.v40.1699.1016

Olwol S5 39 031D Alxo

VAN 8l s & b

&\ (o o 54D/ 799 o plebs/ pluy Jw

VAN ol &b VNN I5 2oy g )b

Kadlu g GG ) NG 53U 30 o 30 SBLS Gl ¥ (SHoliit g (SHoglio Slis yoi il

Tsrgian ole L iy gloa Gule 1 9l el g (lasien ) daan

oS

D903 (6ol o] S I g (B9 ciliste il yed pbul b a5 a5b e (SMae (6, b LingS )l cssialles (lygd y3 odes oMSie I (S tdoilo
g dalls 5 (o) e 351 50 150 (55 Jelse ol 2 olitl g oglio Sl 5 15T e pSl imgly an

oglie (yped g (o Vo) (talitl (pyed (e Vo) dald 09)5 ¥ 4 Balad jobay wale YA Ml b olpmo Ghge pu Yo sl wdlllae opl ) il g,
auiS o g ooled il obdl 1 o g (uyed sty 3T 5l e sl FA b ool atin A ot 4y atin ) duls O Sl ped D mandl (o V+)
Real Tim PCR Oy & e o5 3l edlasl b FOXO03 9 AKT sys ol Glise puw 8,8 Cygo (5)b pedly Uz'OT s8> galiae 1 g Wus
28,5 S ygo TUKRY 5 48,b < il )y sl gl 51 oaliul b baodly Julow g 43565 .45 (6 5051l

2, eliwl oy ped 4

doyso s 4 oplpln 05gd (65Bg5] (sl prune (g3l Jleb v go Mg s eyt (olitnl Sl pod & o (Sl gdliae )3 eglie il yaT 3 g S ARl
A8l sl oatoll L oljon LipgS sl 2pdey 53 5550 slagsf ol 92 1 55550 (ed (Soged Shegli (05

3ol 1 3ol 1B 5s0le f i Cunliul faglia (np03 155 Bl

Mas 556951 )3 1S53 Sys ol g Seliwl g Soglie by ped pl e st ¢3olo (shi £l o sBLE CJg oot 1EL
VOVFSY VY (FRR) Ko 0F ) lpho] (S el abre el 5 5B,

aS 3535 e ,allb AUl gahae U8 Al g es sl Oals s 400

(1) 35 8 o S s )b 5 il JLalS 4y s s 2
e Solew G (Sarcopenia)  Slae 5,2V L LSl
30355 oyl 0ol G Sl L S el s Ol b
SIFL e e o 5 el jakie S gdlae 5 Slas
Hlr S e S e (s (S ol S ar
5 e 53 Il (APOPLOSIS) 5z sl (olgdl Lals Lo S Lo
ST (8) sl (5548 300 5 Shas 53 Dt 5 (s g 55
ool s o bl b S 2y, S (Autophagy)

4 s3le b Il O Gy b 51 o8 ol b, 5 ol s

G Sl e o Ol S S 0T
29 e S b bl e Slaslen 4 s s Olylag sl 255 5
NIREISRVCI 23 I IR IPCRCH R RN S JCIN e pr o
O el aales gl & s,LLe 1/0 31 Ji 4 Jle e (VL
DLl 00y S gibie 5 5 1 i op 5S¢ ISl oolas
ol dias e LSS 1 0us O s £ Ly S ol
Lsld dsb s s ol L (Y) Conl il Sy slac s
b Dlse - me s, Sles g sl (g

S se w a8 35d e il b Ol s S gaas g pliboles

Ol l 03,9520 03 ygim (ol .>|)'T o&isls (09 rﬁ,l.c 9 X Sw S 55; (858> Gemisly -\

Olnl 39 03 ygimm (oMl ST oKy o559 pole 9 G 09,5 bkl -¥

Ol gz g oMol Sl5T olKls o 359 pale 5 (S Can )i 09,5 boliul (gaiz o Elz 3olo 1 Jgdumn (Godiun g

Email: s_birjandi2001@yahoo.com

V) ag p e (200 /798 (Gosladr/ B Lo Olghol (S 0uSCiils dloes Vg

http://jims.mui.ac.ir


https://orcid.org/0000-0001-5930-2183
https://orcid.org/0000-0001-6898-6804
https://orcid.org/0000-0002-8043-5455
https://orcid.org/0000-0001-5930-2183
https://orcid.org/0000-0001-6898-6804
https://orcid.org/0000-0002-8043-5455
https://orcid.org/0000-0001-5930-2183
https://orcid.org/0000-0001-6898-6804
https://orcid.org/0000-0002-8043-5455
https://orcid.org/0000-0001-5930-2183
https://orcid.org/0000-0001-6898-6804
https://orcid.org/0000-0002-8043-5455
https://orcid.org/0000-0001-5930-2183
https://orcid.org/0000-0001-6898-6804
https://orcid.org/0000-0002-8043-5455
https://orcid.org/0000-0001-5930-2183
https://orcid.org/0000-0001-6898-6804
https://orcid.org/0000-0002-8043-5455
https://orcid.org/0000-0001-5930-2183
https://orcid.org/0000-0001-6898-6804
https://orcid.org/0000-0002-8043-5455

Olsea g ol &l gu ladicy ) daacy

LS 53 LC3 Ub sl e 5 5 ok oge Sl 5Lae
0Lt (5,555 asllas ames (V8) 305 g 53 |y SShae 50
Sy 534S Sl Ly 5T A0l s Jol gadaul s FOXO3a sl
MURFL 55 s 55 05,5 Jlsb U 5 0l aean 5,15 Tows Jlad
(N) 355 o hae S8l oy 55 4 ees MAFBX

L oo m i 3l i Sl el am 5 L
s S5 I8k Bl b 03 Shlen b e 31313 OF 2alS
phs 5 S SN 5> (Dhds o 5 s e Sl 3G
s e Sl s S a3 b s 3
b s Baa b sl gandllas i Sl s s sle, SB
3 Paimls 2 25 Jelss Ol el 5 eslie Dby el
Al e Ll 5 gl o las by 5T

b9

L 0snslom b b 25 5 3l ol saddlla by, ila npeif
L las Lo 2alo3T (Gtan 45 55 dali 05,8 Oy oo 055 52
Ly s Sl o8 bl b s ol &l51 (sla ol 520
bged s g (DUl leslinad 5 odle gla by 4 a5
Sy domls Ol ST o&sls ws Sk 5> BT ganeS
Al (IR.IAU.BOJNOURD.REC.1398.010 .5 )
Sl s 53 3,5 S5 Nl.c o8ls gl Ol s 5 L e
S s Ol Ll e et at e Sl
Csby 5 (SO cela VY s el VY) (S0 plds,
o s 33,8 Sl (a3 YY £ ¥ ) am s 5 Ao 00
il G e T sl s (eSS Sy 5 ol sl
dgin 3l L;)'l_.ﬂ(aj_.ﬂ)‘\ amle YA b Gl sl adle 5
Ao Lo b (5850 5 lil ain ) ey i ol
idels s ST e ela sk s el S al s la s
s =V 5 G Vo) alan sl g a3 =Y (e V0 ) sl )
URIION--Y GWRATD ETA

s plamil oo Ly sl sl s ot er Uy
i3s V0 B\ e g acdo Vo zelinal a3 05 S 55 la g
o ays o e i Liadds 5 e V-A S s badds e o
ol Jols eslie o5, S sl 5 0 S5 555 2 clad
PR SS)

o La e il ol 05,5 3 teliid i JSTs
o o) O3 Sl Gy o Az g3 A 0 5 wda A Dok
i3y e VA S0l s e el ol i (s

Ay a3 B 4 al33 Y0 Sl 35 e Sl s adds 2 Y

sialle glac; s diliae ol el 456

Lo SGlll s 5 28l ploil (g1 B i o Jazo L p g5 5
St e Sl sen i (gl (5L pl ply L sl 4 e
3 ot Ll eed slie 3 ulal S 5 (0)
(V) &S o Uil anne s

$3L s oo , Sles Cund s o (25 BLE ) i Sladllas
2 S o sb (V) Wilesls QL |y (AS salas T
b1 A e Wl e al GBS e 5 A 1 S (63650
(sis gl JaSo dibe cdaze O O 5SGL(A) 358 SMae
03 7S ol an L S5 2l sl 2505 5 8IS Cud s
oS 555 gadlae Olse cpl 5148 Lla S 15 oy 5 50
Codd g3 sT Ol e (555 . (4) Aal ube 5, Koy ol
o=l s a1 Ly Sl s asls il 1) ASCl = Slae
O 23 e s oS b s pa bl sla il (-
A Ll e 5 Dby T oS Wlesls oLis Sladlas 51 s Jl-
SIS e s s Ll Ralisl el s B s b
oo SIS ol mly Sos Bb 5110 3 s Sl
Ot e dhomr Sl ed ilie sla e ateals (2355 (S
Sy o5 oS Wlesls OLES lalllas A2l n 2555 0205 f8 ol
o) f A5 Ol a0 S 5 e RIBIL reslie
U el Sl pod am STl o e oo 2l 51
S e (2l esdle 358 e (Bl slaml Lol (354
Sl Ly s ekt sls i AKUFOXO03a , i It
V) S o Uil Ly S5l ials 5 Al gakae 3 (5306 551

FOXO (Forkhead box O3) .c 55, sla, 556 ool gl 45
aw 3l el gl 3 ol ks Akt (Protein kinase B/ Akt) G
edd |25 FOX04 , FOX03a FOXOL (FKHR) ;¢
L5 Oy phd sl e Jled b AKE Lo 5 Ko oS ol
Sl Sl s a e sia) Sl slge 5 Bl 4 e AL
geled o Slp gne Joko slas Shas (a5 55 FOXO oy 5355
S ol sl oy 0L Tt il (28 B iS5 ] i
s Sl gakae 31y s STFOXO w55, la, 551
33 0Ly EeeLFOXO o sy Jalse e 53 .(V)) AS e
s Atroginl s o L (MAFDX) B3 oty Sy 5L
Gty a2 5 Ogelind So g Wl ) 4 o2 MURFL
S Lol 510OY) 3505 s 53 5 padsSsp Stks 4 0580
il sl e 5y ol gadaze slal sy (5115 AKE
3 Pk G e Ol 0 0T 5148 e s J g S e L5 e
J_»Lp Oas JLas el ol ool OLES (VYY) 39 g 03 (,U
53 LC3 ity el —olamtl sb 4 FOXO3 (sls pasees

VoY VN ot pam sin /798 (Goylad/ B Jlo— Olgieol (SK5 55 0S5 Ao

http://jims.mui.ac.ir



Olsea g ol &l gu ladicy ) daacy

o) RNA #l il S Ja 5 badi gas 5V RNA £

o) CONA sl oS 5l eslinal b s il (Ol 5l e 58
Gysdyl) IS Lo 5 oaus a5 RNA (la 505 (01 ) w8
Sis @ by el g as a5 CDNA & (Ol sl
53 B 3,51 Y Sl 3 o e 05 5 FOXO3 AKT
S5 Sl esleal L b 5550 SLn03 Ol Ol e il
s ~Se3luSI SYBR Green S5, 5l eslacd L Rael-time PCR
Ragl-time PCR S s eslil 5550 layayly JIs s
L 05,8 jasiae g Sl plasl 5l g AL oo Y Jsdr sollas
Ol jse gy 53 (C) el eos @ €505 a gilza S ailzad
S ) Slpatalee 5o b 5l b 550 sla0S O

(VY) Lel

(AACt = ACt (ACt= Ct Target- Ct Housekeeping)
E =2-AACt  Target - ACt Reference)

ol (5 Sl (gl e Sibe gl 034 s me (ks g
Tukey 5 4 b SO bl sladsesl 3l rasiy glaes S (e
A3le 5 b 5 sl e 3 oy 5L 355 S s S eslinad
version 20, IBM Corporation, )Y+ (sas—.i SPSS (¢,Li
s 2y (P 0/00) gols mn s o (Armonk, NY
w5 S 3

basl

53 FOXO03 slis s 48 sls 0Lz Sibsly 5T el b
303 355 ol mme sl ol 5 zolinal ¢ e slis laes S
0Lz TUKY dns 0 g0l i e (F Jsitr) (P = +/0£0)
33 Gols e 0 dald 65 S L aslie 3 _eglie Sl a3 S sl

(8 Jsdr) (P = +/08) ol a22ls FOXO3 jials
3lie ey 4S5l LS bl SIUT 0 gl s o Do 4,
sls s 5 zeli ol meslis sLses, S 55 AKE o555

(Y Jsdm) P =v/e ) cils ) LS)‘%;’-*‘

sialle glac; s diliae ol el 456

22 ol CaE L 038 5, diBs 0 5 055 05 4iEs Ve (pinean
(10) Wi |l g o3 ke skl 5 1z
wia A Do g gaslie n el (S aslie el 00
sloady al ol L (g2 S 0ba 5 s p atis po andr 0
e sy L b ge A |l dojn A0 5 (g e B0 Y
5 oo WL Ok 5 (0L 035 Aoy V0 Olge @) 00 4 0l
WLl oo SRl b e Oy O3 esn V0 Ol 4 3 atin 8
B Y B 0bo s Vb 4 Oy Sl dm 5 51T adr s s
0> eslae g el el gladsl (V1) A e esls ozl

sl ol Vs

olis g elimul o e saael N J g

PN AR 433, 2 )4-IA P eliad e
PERL S PEREIR St} A-d
PR o T WSS RU IS L P S8 oy
GBS POV DL Oy deysAdr  A-D

a5 L a0l slogs o Sa il 5 (5 oS4 sad (S0 5n
sla 1S5 slgsl s 55 galae (gls pdly o ha g5 Claal
L e slafiss sl bl Gl ol (oo 03
eSS 5 (S 5hSTe 8 oo Vo) Sl Sls 3l S 5 3l eslinad
G Bio 0353 G0y oo 4 (o S LS 1p S s VO)
Slagie (led oo gl S glae (s Sl g LA
0353 4 057 Sl GSh 5 il Sl 5 A8 andls gl o
ale sl sl ealimal b s 5 i 0l (I8 o sl S
Q‘deﬂl_m Gam A e Jlasy s aslsl 53 5 el i dase
(G (sLm it (6 S5l (gl aalsl s LU (5,130 S
s3T o8l Sliios — aass ol Kiulo3l @ odd 55 lad gas
ple pamanie ;L s Lag S ol eled 5 e Jine dgla
SIS e Sy

Rael-time PCR iS5 5 aslitl 5 40 sl Y Jgus

(8157 Sl (54> 50) Tm glod

iz CACCATTGGCAATGAGCGGTTC ACTB -F
AGGTCTTTGCGGATGTCCACGT ACTB -R

iz ATCGTTGCCAAGGATG rAKT-F
GAGACAGGTGGAAGAAGA rAKT-R

# GCTGTGTGCCCTACTTC rFOXO3-F
CCAGTCCCTTCGTTCTG rFOX03-R

V) ag p e (200 /798 (Gosladr/ B Lo Olghol (S 0uSCiils dloes VA

http://jims.mui.ac.ir



Olsea g ol &l gu ladicy ) daacy

sialle glac; s diliae ol el 456

AKE 5 FOXO3 05 0l 46,5 Sy ilils Joboss 4 bt s ¥ Jgir

ulm}.nu.&alm $é|)|b)é ulm}.né,m ul,.wcm

FIASA V/VYY
Y/FAA
o/ YV/04Y Y/9AN
AYY

YY/OFY Y
VP04 A 5 050

YA/+0) i

\Zxat Y Akt
A 235 0o

ANSY x5

G ollas ol L sl e OA) 3,801 Das s 5T g5k
Gy S pla i 534S Wl Olis O Kes 5 Bae b sl
Jds 5 by s 5l Eels &S (glesle) (Csplatin) 55w
SALS ol zeslie o jed i Sl idls (355 o S s
(14) s S Akt ol il s FOXO3 ol

Sl el aia VY aS wsls oL Oa 5 ZENg pomen
AKE S il el wale YV (la e 5o el 5 e sl
(1+) w3 S FOXO3 «

Q:_;MUJ_‘,JQ,\AU@;@FOXO S A e B 0
300 S L eSSl B adly (Sa 3555 sable
Szt Al b ol b 5 i gl (LT L s e b0
O3 0 e sl slasl Sl (S S ARL L
FOXO3 5 i s MTOR 05,5 Jlsd b il o a3ls
U326 4 FOXO3 g AKE o ylad o e o5 |5 (536 5
5315 S50 51 5 e 45 ool SIS a1
Sl g Lt e bt el i ASL sdlas
Al e Sl h 5T LS Sl o5ae ;s FOXO3
s Fr PRI 48 (el 0 el 35 e S pl 2l
(Y das rals 1y o 5T s 855 05 ol Ol el ol o
o Lok AKE S e i 45 (5 2 0w L s
ol Ol el Wil gldy WS e oS Sl o 1S . FOXO3
i, FOXO3 w3550 8L ARt osls 55>
1 AL 5 doloe Bl g3 s 53 00 ol ind FOXO3 s e
Sy S e 4 Glas Ll 5 o Jlab b Dhae 3551
2o FOXO3 gl als jauds as 5 ol Jlad o8 AKE 3 5 aziils
Spd Jame ares 4 J g 5IFOXO3 a5 das o o3l 5 555
L dsbe S e s o e (ol IS0 Sl 53 1805 bl s
SLKen 5 KWON o g5y b ol geddllas gl (14) S Jlas
) moslin (s i Cds disls OLaS Lol sk e bl ot
salas <l s AKE 0Ly rals Eel (azin a5l

103580 Slabl b 5 A3 0 a3 (513 gme

e AL i s sl olis Tukey s O el s

5 olil glaey, S o tman 5 eslie 5 dald sleey S

o Do aslie Dby el 5 2505 5 m s (Suls pre Dl e slie

S P=r/eY) L AKE iy sl Sl el by s

il 3y (6l e sl el 5 Aals slaes S o
(8 Ja=)

3 o3lizul L FOXO3 05 0l 4 bgs o sla il samlio £ Jgdor

Tukey i 03050

YEY VA el aals FOXO3
KA \IAYZ e glis

(AR Y/ A sl sl

AN A el dals Akt
ey —\/4f e glis

oy -1/ aslie  alizal

M):ﬁoat?&!pjupocb)%;)b@m;*
W)

Ay e o aglie el aia A aS sl 0L Sl (garllae o]
s e galas il 53 FOXO3 ol ials 5 AKE 0L ol 58!
G5 mime kS galiiad Sly ol Ll ol a8l VA e o e
Sloes 7S b Stemlie 3 Grmmad 3,80 bl (55l O
Rl el (elinal Sy el 51 i (eslie Dy el (G
sesbis slaos S oo 55l FOXO3 0l s Ll s § AKE 0L
A edalie elazal

Sl pB g i JOl S e s 4SS Cenl oA asiin
Aoled o B 5y Gl sSE s 00 s 1) SOlas
Sl s, a YU 1y cdlae LTS Wl e Leslie o el
Ods Jlad s, 8 AKE il 8l Cel Ay Ogey g8 5 Oy 52

3ot s by Jolss i Sl Wl e 5 5 a5 4 AL

14 VN ot pam sin /798 (Goylad/ B Jlo— Olgieol (SK5 55 0S5 Ao

http://jims.mui.ac.ir



Olsea g ol &l gu ladicy ) daacy

53 5 Dfig e Sl aia Y Y Sode s 8 0
oslie o pad bl saallas 53 (YY) ol 35 s ula
s L oS sl AKE (s Ol SRl 1 b 2t
rslde et b 5 sy e L Ll e S0 Ol oS
L s O o s 53 S0 sbalS 5 Lb e Rl
o 2,08 pl s s o S eliiad 5 eslie IS5
0> Pleas 5T GalS i g Olages sk 4 JS55 5
ety 5505 2 Shes 3 6l sl 5 S Rl
o saslie 5 65l Oly el 4 WS sleliy ladlas 53 555 e
03,8 I L 1y Al ez 5T 5 e a5k 4 5o
—dlae JU gl R G s aas alS PIBK/AKE
e s L0l 5l o, VU e slie Sl a5 IS
08) 5,108 o b Sl - Slae o5, Akt-FoxO3a

PGk Sl Sk Ll s e 5ss
G=b 3l Akt s PGClo ol il 58l o AMPK e
e oS Wlosls 0L Slalas Lol sdd 3 slize KKws (Lo oos
PR S RS - JU " RLNP USRI R
(TA) 5 e Olo s bs s ol Sas Liany

& 5 o

= sla, 5 s By galae s aS sl QL sl gaadls
S Sl 5 05,8 s s e glie Dl el el
o S (2Bl A 2S5 Gladlg o 4 (S sladls
e S s S3wdLa s 6 U el Sl e
5l Ll o 55 bl Sy e e ST (536 5
it s B anlply Anled Jlb (6 S Ol | 0
3y 33 800 Jalse 3sgr 03 S5 el Sesed (Seslas

A3l ails sl b ol jon Ly 5S L

S0 9 i3
OIS G S sl 6550 shate asbOLl Sl e dlis ol
35 s Aoy oSl ST oKl 53 oS asl e 3555 $5sh s
5345 S oas Sl Sl abnginl i sy 3 4

J}..»LSA f<.m:|} J.LJJLT gJ}‘oJ; KaS JLA})":: r\;u\

References

1. Maiese K. Sirtuins: developing innovative treatments
for aged-related memory loss and Alzheimer’s
disease. Curr Neurovasc Res 2018; 15(4): 367-71.

2. lizuka K, Machida T, Hirafuji M. Skeletal muscle is

sialle glac; s diliae ol el 456

KOAD IS | R NP

OLSan 5 Kavazis « sl gasdllas b suar opl 5 ol
LS 4 e Ddei S alinl (B35 el oS 3 S RS
5 Sl samale ;s FOXO3 5 FOXOL 5 s s 5is,
Sl Ol pwds (55513) s 3S 53 Ly Olays i B
L 351 Sl s S Jlad 55 58 53 5l e3lizl oS 0
Ol L bl Ll e s o555 Sld s e 15
(YY) das

;;.LE;:@M;:FOXOBacJe_Mﬂ)ﬁQ&__&N
ol sl Ls (55 comd aale VY gl 3 e e galae
05,5 58 55 galze ;s FOXO3a rhe S LS DS ez
Salae 53 a8 Jl s ol sl il dals 4 G L S
LLs 5o 1y sy Tharrington ((A) as sasalis JialS o
Ol s s 5 Olsr Olaje 5 OU5 5o Ll el oy oS gy 2
(V7)) e s e i 38 518 5 315 ool FOXO3A

s e VY S s S 1S oL s Williamson
ol 31, FOX03a- 5id Olje Ll 0 Ols 0L 53 sl
SIS o iy Clad s 4 sl S a5 s
AY8) il Ol & Cns Ol 53 Akt-FoxO3a

SMTOR 05,5 Jlss G b 51 AKE S ol ol osls OLES
i 133,18 o @351 e i o, FOXO3 03 8 Ui 2
Ll (gla g3 sa5T Blae s (SIS L & b 3 AKE 2
Olie 555 oS Gladllae ol ol (055 JalS 55k 4 5 pm
ol s el o plnil ialls Gla s o3l oolae > Akt
ails bt LB il s Sl ol s el LB alS
slaas S & S il il SKas SB] pl (Y-YE)
250 Sae fa (Feslie (p el Ses s p 2050 (Fla
il il Olej canlis gl eslinal 5y 50 o 5 Cp e
Lol oo il FOXO3 5 AKE & 3ol gics oo 5
Sasal a5l Oslite SIKw sla s 5l 36 Ll g5 e
55 oL PGClad s MGF dGFL & 015 o b jres ol stlor

S S Sl (ol LS s e s S AKL
S sk el 5 Al dhe Sladaze ol glaal s S

O Jles oS sl sl osls Ol .LS& LL:‘O-L!)L&}&;}‘}M}

an endocrine organ. J Pharmacol Sci 2014; 125(2):
125-31.

3. Larsson L, Degens H, Li M, Salviati L, Lee YI,

Thompson W, et al. Sarcopenia: aging-related loss of

V) ag p e (200 /798 (Gosladr/ B Lo Olghol (S 0uSCiils dloes VY

http://jims.mui.ac.ir



Oly5ad 5 olilids Sl gu Glaadou j diaca

10.

11.

12.

13.

14.

15.

16.

muscle mass and function. Physiol Rev 2019; 99(1):
427-511.

Chumlea WC, Cesari M, Evans WJ, Ferrucci L,
Fielding R, Pahor M, et al. Sarcopenia: designing
phase Ilb trials: international working group on
sarcopenia. J Nutr Health Aging 2011; 15(6): 450-5.
Bellot G, Garcia-Medina R, Gounon P, Chiche J,
Roux D, Pouysségur J, et al. Hypoxia-induced
autophagy is mediated through hypoxia-inducible
factor induction of BNIP3 and BNIP3L via their BH3
domains. Mol Cell Biol 2009; 29(10): 2570-81.

Bento CF, Renna M, Ghislat G, Puri C, Ashkenazi A,
Vicinanza M, et al. Mammalian autophagy: how does
it work. Annu Rev Biochem 2016; 85(1): 685-713.
Masiero E, Agatea L, Mammucari C, Blaauw B, Loro E,
Komatsu M, et al. Autophagy is required to maintain
muscle mass. Cell Metab 2009; 10(6): 507-15.

Sandri M, Lin J, Handschin C, Yang W, Arany ZP,
Lecker SH, et al. PGC-1o protects skeletal muscle
from atrophy by suppressing FoxO3 action and
atrophy-specific gene transcription. Proc Natl Acad
Sci U S A 2006; 103(44): 16260-5.

Luo L, Lu AM, Wang Y, Hong A, Chen Y, Hu J, et
al. Chronic resistance training activates autophagy
and reduces apoptosis of muscle cells by modulating
IGF-1 and its receptors, Akt/mTOR and
Akt/FOXO3a signaling in aged rats. Exp Gerontol
2013; 48(4): 427-36.

Zeng Z, Liang J, Wu L, Zhang H, Lv J, Chen N.
Exercise-induced autophagy suppresses sarcopenia
through Akt/mTOR and Akt/FoxO3a signal pathways
and AMPK-mediated mitochondrial quality control.
Front Physiol 2020; 11: 583478.

Skurk C, Izumiya Y, Maatz H, Razeghi P, Shiojima I,
Sandri M, et al. The FOXO3a transcription factor
regulates cardiac myocyte size downstream of AKT
signaling. J Biol Chem 2005; 280(21): 20814-23.
Goodman CA, Frey JW, Mabrey DM, Jacobs BL,
Lincoln HC, You JS, et al. The role of skeletal muscle
MTOR in the regulation of mechanical load-induced
growth. J Physiol 2011; 589(Pt 22): 5485-501.
Vivanco |, Sawyers CL. The phosphatidylinositol 3-
kinase-AKT pathway in human cancer. Nat Rev
Cancer 2002; 2(7): 489-501.

Dobrowolny G, Aucello M, Rizzuto E, Beccafico S,
Mammucari C, Bonconpagni S, et al. Skeletal muscle
is a primary target of SOD1G93A-mediated toxicity.
Cell Metab 2008; 8(5): 425-36.

Azali Alamdari K, Khalafi M. The effects of high
intensity interval training on serum levels of fgf21
and insulin resistance in obese men [in Persian].
1JDM 2019; 18(1): 41-8.

Matinhomaee H, Ziaolhagh SJ, Azarbayjani MA, Piri
M. Effects of Boldenone consumption and resistance
exercise on hepatocyte morphologic damages in male
wistar rats. Eur J Exp Biol 2014; 4(2): 211-4.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

sialle glac; s diliae ol el 456

. Pukajto K, Kolackov K, Laczmanski L, Daroszewski

J. Irisin--a new mediator of energy homeostasis [in
Polish]. Postepy Hig Med Dosw (Online) 2015; 69:
233-42.

YulJ, HuY, LiY, Han T, Zhu R, Fu P. Resistance
training relieves skeletal muscle atrophy induced by
hypoxia via the Akt-FoxOl-MuRF1/Atrogin-1
signaling pathway. [Online]. [cited 2022 May 04];
Avilable from: URL:
file:///C:/Users/BitaSyS/Downloads/Resistance_traini
ng_relieves_skeletal_muscle_atrop.pdf

Bae JH, Seo DY, Lee SH, Shin C, Jamrasi P, Han J,
et al. Effects of exercise on AKT/PGC1l-o/FOXO03a
pathway and muscle atrophy in cisplatin-administered
rat skeletal muscle. Korean J Physiol Pharmacol
2021; 25(6): 585-92.

Kou X, Li J, Liu X, Yang X, Fan J, Chen N.
Ampelopsin attenuates the atrophy of skeletal muscle
from d-gal-induced aging rats through activating
AMPKI/SIRT1/PGC-1a signaling cascade. Biomed
Pharmacother 2017; 90: 311-20.

Kwon I, Jang Y, Cho JY, Jang YC, Lee Y. Long-term
resistance exercise-induced muscular hypertrophy is
associated with autophagy modulation in rats.
J Physiol Sci 2018; 68(3): 269-80.

Kavazis AN, Smuder AJ, Powers SK. Effects of
short-term endurance exercise training on acute
doxorubicin-induced FoxO transcription in cardiac
and skeletal muscle. J Appl Physiol (1985) 2014;
117(3): 223-30.

Tharrington IH. Skeletal muscle forkhead box 3A
(FOXO3A) response to acute resistance exercise in
young and old men and women: Relationship to
muscle glycogen content and 5°-AMP activated
protein kinase (AMPK) activity. Greenville, Carolina:
East Carolina University; 2010.

Williamson DL, Raue U, Slivka DR, Trappe S.
Resistance exercise, skeletal muscle FOXO3A, and
85-year-old women. J Gerontol A Biol Sci Med Sci
2010; 65(4): 335-43.

Gaugler M, Brown A, Merrell E, DiSanto-Rose M,
Rathmacher JA, Reynolds 4th TH. PKB signaling and
atrogene expression in skeletal muscle of aged mice.
J Appl Physiol (1985) 2011; 111(1): 192-9.

Paturi S, Gutta AK, Katta A, Kakarla SK, Arvapalli
RK, Gadde MK, et al. Effects of aging and gender on
muscle mass and regulation of Akt-mTOR-p70s6k
related signaling in the F344BN rat model. Mech
Ageing Dev 2010; 131(3): 202-9.

Bodine SC, Latres E, Baumhueter S, Lai VK, Nunez
L, Clarke BA, et al. Identification of ubiquitin ligases
required for skeletal muscle atrophy. Science 2001;
294(5547): 1704-8.

Bogdanis GC. Effects of physical activity and
inactivity on muscle fatigue. Front Physiol 2012;
3:142.

VN ot pam sin /798 (Goylad/ B Jlo— Olgieol (SK5 55 0S5 Ao

http://jims.mui.ac.ir



DOI: 10.48305/jims.v40.1699.1016

Journal of Isfahan Medical School Vol. 40, No. 699, 3 Week, February 2023
Received: 11.11.2022 Accepted: 27.12.2022 Published: 10.02.2023

The Effects of Different Training on Gene Expression Involved in Muscle
Autophagy in Elderly Rats

Somayeh Rostamian Dolatshanlou*®”, Sadegh Cheragh-Birjandi®™”, Ali Yaghoubi2

Original Article
Abstract

Background: One of the major problems in old age is sarcopenia, which can be prevented by doing various
exercise training. The purpose of the study was to investigate the effect of resistance and endurance training on
the expression of genetic factors involved in muscle autophagy in elderly male rats.

Methods: In this study, thirteen male rats aged 18 months were randomly assigned to three groups: control
(n = 10), endurance training (n = 10), and resistance training (n = 10). Training programs were done 5 sessions
per week for 8 weeks. Then, all subjects were anesthetized 48 hours after the experiment finished and sampling
was performed from the bicep. Then, the expression of AKT and FOXO3 genes was measured using the
reference gene by Real-Time PCR method. Finally, statistical analysis was conducted using a one-way analysis
of variance, and the pairwise differences were evaluated using Tukey's test.

Findings: The results of the analysis variance of FOXO03 and AKT proteins values showed that there is a
significant difference between resistance, endurance, and control training groups respectively. Tukey's test for
both proteins showed that there is a significant difference between resistance and control groups, and resistance
training has a greater effect than endurance training.

Conclusion: Overall, the present study showed that resistance exercises in skeletal muscle can activate
autophagy pathways more than endurance exercises. Therefore, resistance training seems to be a more effective
training method in improving the expression of genes involved in advancing sarcopenia with aging.
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