OGw)) (33 eolc olSiliils ¢ Mhag)y - ¢alc aslJiod

SB95T Sl w3 (3555 JoSo B g0 0 3o &) (T30 9 (S 19R (T 3 (3 0 ik Culd
WS S o s 30 M dhas

F 7888 w5 sl (0T (650w (s 5 (T s pledl oumw (0 g (g
Ol el A el olRals ¢ o3 )5 pole g (o S )5 0aSLails ¢ o355 (S59992 8 03,5 Ll )

Ol el el 5 olRaNS ¢yl sy 0aSLENS ¢ S 39,8 9 B (55905258 (5 S0 (ggmitil>-Y

Ol el o0l o5 oBils o o) pole 5 (S o yF BaSCElS ¢ S8359 (59190 58 05,5 ¢ Lutila-Y

Olrl sl ool 3z olSily ¢ puuliily g (o ¥ pole 0aSLails ¢ )55 (5509258 09,5 ¢ Lol ¥

QI Judus / 11€0) pBams) / I€ d)ladds / PIE 2)9s / a3dL

2SS

1ICal/1/Q, :alio < sbpiy ICol/S/1A :allio c=dbyo

S po ol yod (oS 5 (32 03 1 oyt Bl 95 3 BB 8O (o0 Beww e SIS o 4 1y (g (el guasil 9 (531 e TA0E
D99 o (Sl oy 50 B (B 5T Gl asli (B p g JoSo

4 Holai by clilgus i dngd 0)5 YO+ U Yoo 39 03gumma 53 (gl )+ sl g 315 5 (gl s Ligo g Fo olaxi (B g 9 Slgo
S8 3 25 s (CH) il J555 3 C) s 55 4S) Joa (T+8) JaSn 3 o1ya5 () 05 sloog 5 Jobis 16 A 03,5
S 53 (b (P gl p )5 (laa¥B+) (WL 0B g ((y39] 0,5 Seo¥'D) (i 93 yiuwl 390 ST 32,5 b (2 03 900 3 S (Sbd ooy 5
3 oS (oo (9930 3035 b (003 (ol g (T35 o 3 o308 ARAD i) SS9 31 59y (BT 3 Ly etls YF oy ks a5
$319bmo s 50 48 a8 il g Jalos g oo o Sl i guwy 2 Sk S (g (B Lol gy id S 2 (32015 9 (omolsS
)5 )15 ooliiaad 3590 +/+0

GRS (oS 35 039 305 09,5 9 (SHbd Jy5S W05 b dmslio 50 (JoSo + (39 p05 09,5 50 FOXO3a ey ol (it g s a8l
9y Ol liwe 390 SIS0 yuk (398 JoSo + oS 5 (39 0T 9 (oS 3 (R p0T (209 JoSo (midred (P <efe0)) ! aily
L (P<ef+01) 0iS g0 oty MURF-1

Sl » FOXO3a Sials alauly 4 Wlgh oo (a5 (2505 9 (32358 JoS0 S 37 4 ooy o0 5 ) iy 16 g ARl 9 Sy
D g0 g 0 331 (6 13 03 of o (9 395 JoSo B o g by yige o 3 (A (MlB (B9 5T 4 bogy

FOXO-03 « 515 5 ¢85 wobd (98 JoSo o 95T 160l s loojlg

QM §9€ 9 U3 (55995 348 0935 ) pall s 33 03NS (Yl s SIS (Mg 1Al (y ) ST
Ehosseini128@gmail.com :Susg yiSJl sy

”g’, ('Jau.lﬁ/' IVP 6/9) 14'4'9‘(.1' / ‘a



oL § aing>

Loiog_é),mo‘)wd.gs'{)&éggg)"jb >_~o5 JJUJ)NM I J.»l

Sl 5 s slap sl 5 (Dlode sla)li (ial3- 8!
B (Shgragd) 5 JSb 4w (VAT) 090 oo (ot
“als &5 LB golaS) elasl Slgegao 5 slais Le
S5 (el (Glosend) 5 g5 (0
5 (B o i g 0)lpm0 0l ) Sy 5 e
@ pdnSlhal alS) ea S sguase (Shgaegs)lS
2 Pl Sl gl jime paizr (o8
Slays oy (L a5 8)ls 052y (ulos 8 5 Slee
A abl el (S)n e S plges ool
S 0929 Gl an (0bs Shgress ) (b
by 4o i ohles 3 (LV) ozl o Slee
7955 Bare Solem (Sl 95 slad ol o Ve
el )3l )lan 455 5 5l unlss L (CAD)
Slgs dg—aS o olo,Lid (V) cwl ouls oy,
Soxdy slacigic 5 olbrw (Spatiann Sldl (sdne
L a5 wsd oo abae 55259 (Rl com (SIRLE
P g S 35505 ol5 Lk S Al apl Ll
23lgls Lul, b ol B o pative (S8L iy
2 aS (#) oS o JLs |, FOX O wsgig, Jalse
oa S e bali ez ok sloan Ty 5l sy il
TS g 3l GR85 emm T emadslie L2 &) Cuaglie
(V) 9blior S 9 yoe Job (ol laoaisS polass
s ol Slaal 51 G FOXO3a gy, Jule
325 58 oot ;S abuly il e AKL
5 63055 oo sloonisS oilas 5l g (BT 5 utis
Lol bgs &S sl al5 sla Jglus o5l
S25 b 00 S oo i Ll jo BU w55 JLbigu!
5 Ogamdl yiad 4 2o 5 ot Jlad AKE o) 52516
S 31 AA) 00,5 s FOXO03a ool Jd e
- @l o FOXOS 25 b odlae pom olo
paie p9)ls p-(nsS (29 9 pejed-ilsl sla
5o aS Wileols flis 951565 Slallas (F) 09— oo

dodio
A aS Conl (Snlie il gl Yoy oo
L oYLS )5 cabis calis fn il 05l oo (Sl gl
() 05 ge ol 1y llows 7 Q% a5 ol Y g5 culis
ot Sl e 9 S e Jole rages 51 ol
4V g abs @ obdliw olaws Vo Jlo b 05l o0
A Cebs el b Sl Ol 5o 8 el YFF
- Solew 09z 2lse 4l Sl ol g sl cle
el b i slag low (5dS (3,0 - 8 lo
g Leoolgils an ool sloan o 5 @) oo sl
Cobd (V) 09-b e galsz (Sloyo g (bl pian
O3> L3S D (B9 9 B sl ben b by
C 81y (S 5 2l slagSyule il
ohben ) Gl (T Cndy (halS (izan
Sg-isr b Slgeno,lS Az 5wl oo S0k
i lize Slidss gl bl ;5 0j9 -l Ll (V)
2 Y g5t Ly OCM) il Slyseano s
Sleie 4y a8 ((F) wbl oo B cabs 4 Siee Lo
9 S LY g9 Cobs gl s> ad)le
o=l el (il g Ik condS e 51 0L
5 Pl (ol geilonnST o il al3l 4 ot Ll
3 Gl SlsS izran g 00l 0,5 g0 j9,md
WS o 3Ll (508 gie 3, Shes 5 CA2" o Lass
“$obe 5l (Soliie 09,8 (Subs (Slgmesro) 5 (VD)
0Slgs oo B T 51 50 aS s LB alac slo
bz 9,8 5 08 ey baplail 4 ) S (55 0>
oS (B5b3l osis o (camny] el 5 (8 Lol
ALSe (508 e g el G o ()9S
SrSslr Cuz Wlgiee (B9 e S ylS Ol
=S5 s (B 28k Fae b Slhgeso)S

s 45 Sl (aglie  aliial el 5SSt

’P" ('jaMM/' ‘,JF 6/9) ‘439'({. / ‘F



oL § aing>

Loiog_é),mo‘)wd.gs'{)&éggg)"jb >_~o5 JJUJ)NM I J.»l

0= Bk OT) 00d (oo (b Sl o alae
31 Sl (59,0 das (50,595 el al SO
3345 09-b (oo Jolo (s 5 (gite e il
A 05 o bl oVl e U alie 5 3
T Sl e g sl e a )3 55 s OV F
slJUls s Shoe J 5 sl s el 0o g (ShasS]
Slwged Guizmes g Lie (6 Ay S0 20 4 j0 9 S
O (555 (V0) Sl ool (pdigy Oldllas (o puendS
ped 26U o  SIPUL (6l e oo b
s 32 31 295 &8y 50 0,3 5 sy
15 s NFKB 5Ldld 0S5, el AKT. PI3K
5523 s 55 593,550 FOXO ps 0055 s culis
i 45 0s FOXO Ly 1w ek MTOR o b 5|
S Sely je (2l )3 ()9 2975 Sy (o0 S

OF) 90,5 o ey i G138 5 03951 Gl
A e Wlg o )9 SgmeS A5 Cewl oal ool oyl
Slrets 9 (VV) 052 olagy 9 40)5 5o Slyseags,lS
bl cabs cd, i b cul (5-See 0,95 whan
s 0lg o e e ((VA) bl alils it
slaansss s |, MURF-1 , MAFDX sl ol
45,5 13 (Diquat) zs cél go o & jglme j0 a5
O 00aS 5L allae o i alS el wisg
sl diej p3ilSe 4z STV s (a9 2548
vk Lol e s pe (0595 99005 b (Shigeen S
L o8 olw)bas 00,8 canline Sldllas ;o IS
s by ol L RalS Sl (o250 pebiil s
3l slaiaiig m pealS Comlus yo 2
&l SLSATP g Laca gy, 5 ols cws
o aly Wlgh (o0 45 298 o0 atine SLEN SG 25
G 39— bl gt D)9 b b (neS
Ll 2595 Sy JoSe 5 (2S5 el Oloje

°‘)—°—‘° gf"‘S)', s J—" eoxr rol> Ry Sae

”‘c" (')b.MIA/' ‘,JF G/y) ,429'0_‘ / ‘v

(Sl 55515 aiile ilise slacS e Y g5 oo
loyaS gl c5eST O3T sl SIS0l (Lol slog 2
SySdes 5 cdlad oo bas eel 0l slabole plo g
5 Oy ygind AKL 555, 050 o FOXO-1
S yeme 35k 311y 350 4 FOXOL sl
SBlid (g a5 (o )0 S oo Cusl g
5 99— o g ysinds el A (PP2A)Y
ol 0S8 o Jaie e 4y Jgg5 5l FOXO1
Jlai! Joe da diud jo 0uls JLad FOXO-1

woledl jo Jemo o ez g 9sd o0 Jae FOXO
g2l ¢y gealg i il egilannST o il
JLed 1) sssl 5 63881 ¢ B et ] 5 55515
] g2lie (o8 LSl oS 4 pmie Sules j0 g 005
@ls  (00) 09t (B sladshe S e 5 5 Shee
&5l ppels as ccul o 51 S oldlae 5l Sy
e 9 JLd Sel (S 5 Sl e 5 (Jole
S MAFbX s Jl ; FOXO Solls_,
oL o 5 & e 45 s MURF-1
Se L oS Sl 5 Bkl 9 () 088
g ot Jid AKT oty o IGF-1 ot e
MTOR Ly el Sidlifas poae b o o] Jloo
ol 8l coles 5o 5 PTOSBK. (otig gy o JLsd
o g Rl riaren 005 (oo (eign
IL-6 5 TNF-0 sl olgill sl oS
Akt- SJiS il 0s8 s L (F- (S ol 2
5 e03smee 09 ity Jslse (reizmen s MTOR
5 oR9S () s alae 5T 50 g Dbl
MURF-1 y MAFDX 45 45,5 )55 ol LSas
oS adl e alas G5l by o Lol sladsle
o3V Al xebs ad) slps Lol gy 2B95T
g abas pz (RalS Wy, e b (oS 5 (el i



OhKen 5 aing>

Loiog_é),mo‘)wd.gs'{)&éggg)"jb >_~o5 JJUJ)NM Sl J.»l

P9y 3l esliiul Lo g wa b 4l iS5 g hen o —
S o3l iyl gl yite O () iy (2L
YY) ool
303 SS9 51 9 (55lwbin

S ran OieeS TSI dinday 6 e S S
aS (V) o, g 0,58000 o, laslil o..\;,ﬂ}é Qj,oﬂ 5
oolitul (Ve - V) o) Sen 5 o) 5295 J5,l5 abowy &
53] AlBlazx & g0 4 olymo Gige o 5l (YY) o
S9) = @lree sl Sise ean i (sejlah a8 S
AiBd A a5 A 9,0 O M/MIN Ce s b Lo 3
L ogesl 3l ialisl /0 M/IMIN Jos 5 e o
Sl oo aslol (Failely &l ymeo Shge iy alad
5% ddon Sy Olyie 4 @l (ge ol S e
dloe Sqzr (s (FeST SIas 4 o) Ole;
30,8 eolaiul oo slo hge s yed slacsas
5 42,5 5le oailely (a5l b Sy atie g0 e Ul
D e 905 Waz polie 4 Az g b o ped D0

o2 po5 o ASTas et i S5 ) (g03]
& degorma sl 53 Sllg o5y 7 VB Jolae (sl
SLo degorme )0 G 9 995 (oo Jale b (Bgo o
Oy Sl b Ghge Gj9 51T V0SS e 50 S0
sl Al o 5 e 4BLS] LY a4,
Sl yod ol 8)ly (ol J SS9 p ad>pe 4 oo
Yo 5 (ol ) Jeod 5 S5 2 o655 #3)9
39,0 (235 Sjze 4 d(Gaglie (2 ye8) (Lo 5l 58
s Jgl (smad plodl azan A Sae 4 g aian o
(il el o Lyl il el ot el
b 50 Soslie (s ped SS90 i Seglie [ yed Al ye
ISSY g3l Ly g asim 50 55, 8 ae 4y atin A
B LA INT SUBIIN TIE A S SRP e
plnil boges (ro ol aldo ) by alols S 5 anl>

= 0o Jeld s gelial o ed Al o (0 5285

2 95l sleasls Sy g JeSe By
Dgsoads gobo slacs, (U3
ah9) 9 olge

hay B a5 solty B ki | Lol aslllas
o=l o 0gd e sunai b oo Slallas atws o
Vo sl ol 5 plmee hge yu Beoslass Giagy
b oolawl p, 8 YO LYo Sig 00gume (o glaian
G ol il wladod g omyos Olallas 35 10)
el VY) o lailbl byl o Sllss cpl (L)l
Slaws b 13 g ol s ol3T pwyiws L (5,6 5 (olids,
LooboSh o8 2 50 oo Ghos o )k
Slaass 35 e 40 (VOXFOXYD) ojlasl a4y oM 631 ol
T N R IR VR W -3 KU I UUR N ¥ £ PR L] K
Lias ol , 5 Sle as 0 YY £ Y sogase o lag] sl 0
laolastinl bl 5 IS Blus o,ls0 plos jo .0
oS asle, ol gy oK _iile DLl a LS
Wy Wl (IR.UT.SPORT.REC.1400.010)
Olsd sloaoss bl 5 g ol yde 3k Uy L
(V) o bl (NTH) alBislesl @llss 51 colo>
590 G—)y Lo gl Loy 5 Lo,
YL a5 (039 p S (eeT0) oogi o Sl
3o Sllgs als ubs (Gd owdlp )5 LY O )
T 4o Bobai je b olaulejl b b (555l
5 ot (Tl (s 05,5 Jolis QA 05,8
U5 5 ©)nles JA5 (S) oS (THS) Jue
St eite J 8 by 250 s (CH) il
Al ool wl Wl g s J a8 09,5 5l Salslas
0ls Sllgur as Sowels] G L oS 5 & g0 0 JoKo
Goe (S5t 5 o adllas Ll jo Sllg g 0t
59y 1 5 e el Y Ly, aiod o i
oS 5 (Blime 090 35 b RS FSSan

Comidbly 9 0% 039 S okS 2 S (ke YO) (el

’P" (')b.MM/' ‘,JF 8,9)> ‘439'({. / ‘A



oL § aing>

Loiog_é),mo‘)wd.gs'{)&éggg)"jb >_~o5 JJUJ)NM I J.»l

protein inhibitor L RIPA L 6. CC o .o
Sty n adale s ol .0 > 5Sul cocktail
ol slmasges Lisles o Dlank s o lasbul ¥
Ay alBlas Ohygo 4 gbdaiges 51 SO o ol solau]
s 9 B0 9SSl oo o] Jae jo aiBs s> g
Sl oolaiwl b g wad a5y ) abgyye slagsS J3Is 4
b S ety Sale Gl yagisdg Sl oliws
L e o 0ad (ol ladigas 55,85 2501 51 13
a Loading buffer: 2X Laemmli buffer
0355 ealal 5l Gy e o S S o
i b 3illas o ,s )+ Stacking gel solution
slas J3ls an o 5l ooliiwl b g oolel ooy solo
05 1 it o J5 (s 5l Je b 4ty abgs e
g olon] dged B, Cpr LSl b s 5 18
el eola ol U ssos 7,5 bails wol,T 4 s
Lol o el s b wonds sole] (gladigas shoaws
STL Y au) o a0 0X 989 5501 5L atsu
b o s
35 Ay aS 5T 51 g S iy Jsl al> 5o 0
5 09 bglie Bl L (tign aiged il oobel Ll
s odilig> ax 0 0 gles ;0 BB O LY Sow 4
YUY ooy ol BST L U5 595 omp 055
Aoy S BL gl o FUN Y- 5Ly o cels
=3, ca> MURF-1 FOXO3a aJgl ol sl
g (Veve ;o) a8, L) as adlol ol 1 oo )8
o o 0ol 13 BUT sles jo cele ¥ ok 4y s
e oz TBST 3L 5 gl s 325 o 5
T 1 S B o 5l oy ol ools gt
Al g ans aslal adel ol T us gl sob
S8 ol Ul 561 gles o caelo ) Se ds sk i
3L opoi TBST 50 L jlalig s G215 .0l ool

l_.:. l,.l}l_..u 3)_....: RWrily =\.L‘>).A u.a‘ o IRWIFRIKY 9“"‘““"‘“‘“

”‘c°, (-)(Zuw,' r’JP 8,9 ‘439'({. / ‘i

69, 1y Sile Sl i nped 09,5 S0 Jeed 5 (9,
a atin 53 59,0 g 59, 50 Cele V e 4 (4 70 F
o el alowl L adlal ol cule, b azin A S
W O (oS 5 rped adzr jo sl o o) es
209 (a8 1o e Ve Sl L) 505 5 sl o ed
g 480 15 e Vo al) 0,5 Oy (gl adBo O Lyl
Q0,8 cedlad (lade o yieS 4 Dol oo, el L
G S L gl o cemd (sla 0,5 0,50 40 (YY)
5 ai ags (SLLOUIS) Lo <5 15 51 (g Joe
5 (V) il (Sowalal OT jo 7Y Jgdome &9 4
Ol 3l pligebl cgzr 5 <35 )18 o) (o s
19 S JoaSa 0,5 (sl &y S ol JaSa B pne
() 205 (oo o wilye) b pleyo
o9 Ol Ol axdllas

FOXO3a slaptig o aslas jglaie 4
oS Al oy 315 ey el A MURF-1
o ol e anid 3,5 5L Sl G S st Gloe>
s e Yee /) olind gl 3L gsl> G,1
g oh a8 S )18 ageiadll gd jo l8 Sl s
L g od aslil mle (5905 310 08 28 S @
SIS -Ae 58 50 Sadly o sy lagialel oo
V0) ws
B ¢ yiwg

Sy = 9 @B 58 5 eaiged 2l by, slal o
Voo wond i STy, Szl Joe a0 = Slalad
A g od adlol aiged o« lysis buffer ;Js S
A ged o wad 4SSl cel G Jobo 0 S ye
F slod ;0 s (PM) ;o0 V¥ee Laddo Ve oo w
4 Supernatant .o §euis ol o5 Sle ax 0
Sl oTHE /0 5 ocs Jaie ) CC Lgdg Ko S5

By S0 ey SO0 e cdale s



oL § aing>

e oS Bran ol o 4y 5,08 9 (53lep (S 5 ped Aan i ]

SPSS 21 LT 5800 5 SaS @ 00y (5510 slo
Wad s g 4520
sl

o951 5 esliiwl b laosls au3e5 (yogr Jloy lol jo
390 alloz jolay Loy, 5 (oalood )3 Shiggmld
15 Laosls ayjer ols Lt gl a8 8,5 13 oy
0d 0531 5 Gz (P>0/V) 05 Jloyi ooy S asa
@l as o b eolin ol ly (Ko oy 2 12
ol oo cole, Lol ly iSan o8 ol oyl
P>-11)

Wb B o 4SSl 561 sles o celn ¥ wow s DAB
3els phaie O L 3T als e 0 0 bl a5 0,40
5 o Sl (b ol asiie e 0 oold g
(YY) o 5JUT Lab work 158l e 5 51 eolicewl L
Wosls Jodoxd' g 1 323’ (b9,

5l eS sboosls ajei (o9 Jloy et sl
6LQ ua.>l_..u )| 9 = oolaiwl ALL’}-BJ...aLu uyo)i
L)H)] )| 9 ools My Ls‘)" )l...’.o d‘).?b‘ 9 u..i»L..o
S Q=2+ 0 o ad b o by ly Julss (sl
59251 5! Cmimen g o solaiwl o 05,5 S anslis
—ools ol eolainl g 4 g0 Dluolin gl (So8 omins

(N=8) 69,5 y» aiid cuiid I xy (MESD) Guiini’ slrog,5 jo 2y b Jge MURF-1 (1iigy jitew Ol s Y Jgu>

o —P MURF-1 09,5

<Ay AAETAR S g plle S
ooy INARETIARE:: Ol g b JS
ooy o/evE sV T JoSe gy (0l (oS 5 o el
<fen) O/MVE-NYT s JoSo b (b (oS 5 0 pe3
e OIVYE¥Y T JoSo plles (oS 5 e e

wloas oy 5eSiles ELe Bl e ) b

59 09,5 b auslio ;5 +/+0 (5, lolins o ;0 b 09,5 jloline B oaums las T

Wl b anslin )5 o[-0 (5 lolns pmlaw ;o o 0g )5 loline VS onias jlas s

=S 5 i 09,5 bduglie 10 /00 (g lolime mhaus o Lo 05,5 o Jloline IS sazms oLis #

s/ R 5

MURF-1) jid

JeSat 28 53

[C-DE

oS JeSa S Gl

SRS g

ahp culd 3 oz ilize sogyS )0 MURF-1 (g s ol5ae (295500850 9 (2955 ot dumlitn ) 10905

”g°, (’)GMM/' ‘,JP 6/9) ‘4:!'9.0_ /"



oL § aing>

e oS Bran ol o a4y 5,08 9 (g3lep (S 5 ped Aldn Sl

Slpog S am Hlomime gl (( Se5 903l gy b
e ils 0gzg (P=+/++q) b J,u8 g Wl J a8
il oanline (5 o e Dglas Laog )5 o o Lol
M ey o) (Bl o g 4 b puimen

gy Ol e a5 Y oy s g ) Jgo
s zuls 5l Sls aes o plis 1, MURF-1
3o aallae slaog,S awslio o a8 )b SO yuil,lg

O o Dglas s lis ad )b G il g

w‘ IRWARIK) UL“‘" (\) k)i“‘" ( P=‘/‘ \V) Sg= MURF'l u...i.>5)_> L)L"' PLd LQOjjf

J S
P s

Lo

Pl J s
Q—l)ﬁ&&
rd gt

JoSs

e

PrActin | - - KD

MuRF1 — D —— 40 KDa

B (g alae b yo (31 J S olgie 4 ouiSTly g MURF-1 (g5 ol ¢ g pobai ) st

(N=8) 09,5 y» aisd cuind I axs(MESD) guiixi slog )5 ;0 1l yxo i FOX030 (puig y aw Ol pdi ¥ Jgu

Jlado P MURF-1 095
. JeYO F/yat. /vy s 9 plle S
ey YIs0E- VA RS 9 b J S
<ofeey FIAVE T s JoSao 9 (bS5 el
ey ONYE VYT JoSo b (1l (o5 5 oS
e favt-Nets oS plls (oS 5 0y o

o b 5eSles s Sl il Oy 4y s
b0 09,5 b duglia j0 ¢+ 0 (5 lsline pxhaw ;o loline M osias ylis T
Wlo b anslio jo o/ 0 (5 lolins mhaw ;o jlolins B cains lis =

=S 5 i 09,5 b duglie 13 ¢+ 0 g lolime gmhaw 4o loline BB saims lai #

”g‘, (-)(Iuw,' r’JP 6/9) ‘4:('9'({ /Y‘



e oS Bran ol o 4y 5,08 9 (53lep (S 5 ped Aan i ]

seelp S Bl

" -1

.,

I

FOXO-3A)

\_,.5\...+_|.|5).|_,.|)u _).IJJM\_,.S\...
SF

S Oy

_I.I_l_ ,_,).uS A-I.H.U

Ahp Culded I axy o sloog S 50 FOXO-30 (i ol jae (29553950 9 (2955 0t dumns o ¥ jlog03

9 JeSe t o ped Pl 1) JoSo o yed g (ko
La 0,5 ;50 o Lol ccaisls 042y (P=-/-¥0) Ry
45 (V) JSo 4 azgi b ats cvmline (5)ls cne glis
Oy gy o FOXO-3a ooty (18l ol s
5 S oas sloy! Ol i ams o i 1, oD
el dsid Coia l am oy )8 jo o dae Sl s

Ls

\.JL..»J;-‘S
-~

p-Actin

FOXO03a

S5
e SO0 5 e

3 a8,bS, bl Judod G Y loged o ¥ Jga

1|, FOX0-30 ;s e ol it anlllae (slaos,5
o e Sglas saias ylas ad,b G uilly ges]
Sg— FOXO'3(X u—“—i-’jj—’ ul—*-' BS l_Q05)j O
O sl Dalis ( S5 g3l oy b P=2ie e ))

JrS oP=o1-VA) (2las J,8 5 U8 sloog,S

i3

e g

4
— e— AL

87-99 KDa

B (5 abae cl o (Sl J S olghe 4 ST Ly g FOXO-30 oy My ¢ piwwg gl . ¥ JS

g ol a5 0l s bl g eads b sl
s S laeg S o o siae oglis FOXO3a

Gy Aoxd g Sy
9 =S 5 Olioyed Sl ) p pol> il Boa

Oy ols 8951 sl ety p ons JeSe Bpae

”90, (-)&ww/' IVP 6/9) ‘4:9.0_ /'v



oL § aing>

Loiog_é),mo‘)wd.gs'{)&éggg)"jb >_~o5 JJUJ)NM I J.»l

A yoie Algl oo polo Babod 4o 0dld colaiul Sleglie
s 955 MURF-1 (.55, ol (20551 655 5k>
sl Goseil (B 5l 0gi olins ol oo o
s il e 55 e Slalllas by pols anlllan o cglice
aedllas |5 amil mls Jlysan ,é 6l 6,0
05> L2 s las, STOAYD) hlSes 5 o9l
oot s glac, 5 pols aslllas o Lol o solic
clad o aalidl a4 wias e lis baassly s el
=959, o IKKB 51 —ab 8l o, Nf- kB
3o, 0 JBlas 5 (VF) cnl (59,2 MURF-1
o MURF-1 o Js 5l ool Sdlae ooy &l pis
5 Sl 00 00l Nf- KB o JLas
JsS ool 6l s 51 S NF- KB s Yl
aS el ooly s wladss (YY) sl MURF-1
09 Ol Oliee 695 2 555 Sl (Seglie Dl yeS
S e—ime Ol 5929 Lo (YO) o)l MURF-1
Gl sime Bl Sl s cpl e oS 5 05,5 ,0 FOXO3a
oS g Slos oo Las MURF-1 4, ,
Soi b o yed a5 50,5l 895wy 50 (YATA)
i 090 50 (Dlde (B3l S 4 0B
5 FOXO3a/ MATDX s jo (8957 cpl g Cns
4S 00,5 s ol FOXO3a/ MURF-1 s &
4 0l o ader MURF-1 sao o oylis ol
Slacamise ;o asly 09 aslis oyl Slas lgie
3513 0age 1 (5 ;s Slo i Suigle sl (B9
P Az 9 2l do dx (n)eS oS Grizren (1)
20 (e Ol A e ($B555 r el LS S
L ol asllls bl ot MURF-1 (g ol
(FY) ohhSan o Jls 5 ((¥)) L Ken 5 Sl Slolllas
- DS ol Jlezsl LYo 51 (S50 guaed yu
Dl JoSe cnl 599 Gl rmizmen 5 2975 0970 Wil
0oy ) Jslme Ojs0 4y JoSe pol> aalllas o

”‘c°’ (')amﬁ/' r’JP d/y) ,429'0_‘ /Yr

3 seloul asllas Ly bl iagim gl il
o plaS ja JoSe g (s Lol 0092 g (TF) o
Ol & Bl ke cnl 555 2 Sld e 156 oS
S 0g gt 18 Ol Sen 5 Sl asdlllas b s
5 ol aallae Uy ol aalllas gl D31 LYo
il aalllas 50 Sglite iy yoi Cetle wilgi o o San
30 Lol oo solazwl HIT @l o5 51 5953 andllas o
ooliztl Lawsgie s by S 5 Sl yai 5yl anlllas
5 e S 5 AS Sy oo Hhal 4 (VYY) cnl o
&9y y= heloas ;3 sloml el ()55 (o0 JoSo
onats b el (3 Sen 0595 el ooy FOXO3a
38K 80 Gegn e B 2 ((SIRLE (sl e
cely AKT PIBK s 5 5l 055 o8l5 50
s 255 oo Eles 30 s NFKB. (g3Ldled s 5o
MTOR G,k 5l ;558 e ;0 9 09,5 0 FOXO
2925 Ay o 15 4 aS 0as FOXO oS s sl
Ol 5 039,51 Ol et ey yns Cnl 5o 2388
LS Geizen (12) 03,5 (o0 S (g n geS
DS 9 oS B 2 e JeSe a5 ol L
Ol Olee 58 Soldsne Sliass (n)gs JoSo t (o5 5
L ol anlllas mlis 0,55 obe) MURF-1 .5,
e s b g gnd (VF) o 5an 5 2l axllla
=2 (V) oo 5 bl (Y0) o) SKe 5 (595lle
o=l b ol asdlae oglas Vo 5l (S5 0 g
59 il (o el Dglaie cale ailyy o lalllas
U el o oslitial (5lsm iy yo3 51 55 e lalllas
0a ooliiwl S 5 Sl yed ol anlllas 4o aSS]
iy pos 3 45 LS 5 o asle dalllan o el
s, A MATbX s MURF-1 slaiys oo » (seglia
gob Galidlan jomie 35 18 (o) 2 3590 L
g el oy yed a Sl Lo MURF-1 x4,

u;)_.o.a u.a‘)al_u .Qﬁ_‘: 0l ‘5>l_:))‘ QL‘> 4.1.‘>J.A u‘)ls.o.b



oL § aing>

Loi‘oe_é)aa.co‘)&.‘b&}é)d‘égd)'bb >_~o5 JJUJ)NM I J.»l

Ay L Yy calys 0 i ol Lo ol aliae
Sges oolitwl JaSe g (o 03 oS 5 5 FOXO3a
10,88 9 Sl

009 St 550 dla l glymal allis ol
a0 oasS SaS ol Bl seles 31wl s oy o
o 9 QLS,B oigm (caagh ) (nl o 4

‘1,....5‘50 )1».«) GL..‘Q)‘ u.u..\.{bo oliu.ob

50 Ll iy 8g2g ol3T s i & jg0 4 g Lo,
72l el ok JoSoe 590 ol Sen 5 Sl adlllas
aalllas )3 5 (o 09 P SRS e (e Vo e
oo 09 eSS 5o S e YOF (S 5 Wl
Geiod sle Covgaze I gan .85 18 colaiul 5,90
999 B8 S8l o (nyy cdile (5 opluil pae Juls
95 5 ool Ly (39T (=S ol pos pizmen
aile ;5 3—do il 5 (Bl el S, sl
ur Sl &S 0505 Gemle b elide ik elaS il
@l !yl ae (B9 5T 5 (B9 mle p0 5 5o
oyt (oS 5 (el wtia Cuti ol L Sl g
Sy o8 35T laatls e JeSe Bpan b
0eplS o g 0 (gylo e 3L eas b e
ot Jole 4 055 0 FOXO032 (055 g
ol e Yg s @ Mo ol zedlas (sl
29515 xSl sl o) Sty e bl b

’P" (')b.MM/' ‘,JF 6/9) ‘439'({ /Yf



Ol Koo g 4oy

o JoSo B s ol e &y 5308 5 (3lsm S 5 (a3 tie Zein |

References

1.

Najafipour F, Zareizadeh M. Investigating
the prevalence of diabetes, IFG and IGT in
the first degree family members of a person
with type 2 diabetes in Tabriz (people over
30 years old). I Journal of Diabetes and
Met. 2014; 4(1): 51-7 (In Persion).

Phoenix D. Type Il diabetes mellitus and
cardiovascular  risk  factors:  current
therapeutic approaches. Experimental &
Clin Card. 2007; 12(1): 9-17.

Hasandokht T, Salari A, Nikfargam S,
Soltanipour S, Shalchizadeh M, Sadeghi
AS. Assessment of cardiovascular risk in
diabetes: Risk scores and provocative
testing. World J of diabetes, 2022; 60(1):
56-61 (In Persion).

Munasinghe PE, Katare R, Maladaptive
autophagy in diabetic heart disease.
International J of Cli and Exp Physiology.
2016; 3(4):155-65.

Jia G, DeMarco V,Sowers J, Insulin
resistance and hyperinsulinaemia in diabetic
cardiomyopathy. Nature Rev
Endocrinology. 2016; 12(3): 136-44

Sandri M. Regulation of autophagy and the
ubiquitin—proteasome system by the FoxO
transcriptional network during muscle
atrophy. Nature com. 2016; 6(1): 7-14.
Martins R, Lithgow G, Link W, Long live
FOXO: unraveling the role of FOXO
proteins in aging and longevity. Aging cell.
2016; 15(2): 25-34.

Skurk C, Matts H, Kim HS, Yang J, Abdi
R, Arid WC, et al. The Akt-regulated
forkhead transcription factor FOXO3a
controls endothelial cell viability through

”g", (_-)lZw.A/' (’JF 6/?) 14‘4’;(/_. / YA

10.

11.

12.

13.

14.

15.

16.

17.

modulation of the caspase-8 inhibitor FLIP.
Journal of Bio Che, 2004; 279(2): 1513-25
Sengupta A, Molkentin D, Yutzey K. FoxO
transcription factors promote autophagy in
cardiomyocytes. J of Biological Che. 2009;
284(41): 28319-31.

Kandula V. Forkhead box transcription
factor 1: role in the pathogenesis of diabetic
cardiomyopathy. Card diabetology. 2016;
15(1): 1-12.

Hoppeler H, Baun O, Lurmann G, Mueller
M. Molecular mechanisms of muscle
plasticity with exercise. Com Physiology.
2014; 1(3): 1383-92.

Cohen S. During muscle atrophy, thick, but
not thin, filament components are degraded
by MuRF1-dependent ubiquitylation. J of
Cell Biology. 2019; 185(6): 1083-95.
Schaffer SW. Physiological roles of taurine
in heart and muscle. J of biomedical sci.
2010; 17(1):1-8.

Franconi F. Taurine supplementation and
diabetes mellitus. Current Opinion in
Clinical Nut & Metabolic Care. 2016; 9(1):
32-36.

De Luca A, Pierno DC. Camerino,
Taurine: the appeal of a safe amino acid for
skeletal muscle disorders. J of translational
med. 2015; 13(1): 1-18.

Scicchitano BM, Sica G, The beneficial
effects of taurine to counteract sarcopenia.
Current Pro and PepSci. 2018. ;19(7): 673-80.
Ilto T, Sanche F. Cardiac and skeletal
muscle abnormality in taurine transporter-
knockout mice. J of biomedical sci. 2019;
17(1): 1-5.


https://independent.academia.edu/DavidPhoenix

18.

19.

20.

21.

22.

23.

24.

25.

Ol Koo g 4oy

o JoSo B s ol e &y 5308 5 (3lsm S 5 (a3 tie Zein |

Sak D. The relationship between plasma
taurine levels and diabetic complications in
patients with type 2 diabetes mellitus.
Biomolecules. 2019; 9(3): 87- 96.

Wen C. Protective effects of taurine against
muscle damage induced by diquat in 35
days weaned piglets. J of animal sci and bio.
2020; 11: 1-14.

Jokar M, Sherafati M. High Intensity
Interval Training Inhibits Autophagy in the
Heart Tissue of Type2 Diabetic Rats by
Decreasing the Content of FOXO3a and
Beclin-1 Proteins. Iranian J of Dia and
Metabolism. 2019; 18(6): 292-99.

Bedford TG, Tipton CM, Wilson NC,
Opplider RA, Gicolfy CV. Maxymum
oxygen consumption of rats and its chenges
with various exoerimental prucedures. J
Applied Physiology. 1979; 47(6): 78-83.
Leandro CG, Levada AC, Hirabara SM,
Manhad DE, Castro R, Castro CB, Curi R,
et al. A program of modrate physical
training for wistar rats based on maximal
oxygen consumption , J of Str&
conditionong Research. 2020;21(3):751-56.
Esmailee B, Abdi A, Farzanegi P, Abbassi
DA. Protective Effect of Aerobic Training
along with Resveratrol on the Expression of
some gen. J of Physiology. 2021;52-59 (In
Persion).

Ahmadi S, Mordi H. Atrophic Biomarkers
of Cardiomyocytes in Diabetic rats. J
NeySci 2019;7(3):27-37.(In Persion).
Mascher H, Tannerstedt J, Elfegoun TB,
Ekblom B, Gustafsson T, Blomstrand E.
Repeated resistance exercise training

26.

27.

28.

29.

30.

31.

32.

induces different changes in mRNA. J of
Dia. 2020; 45(6): 61-69.

Mascher H, Tannersted J, Brink-ET,
Ekblom B, Gustafsson T, Blomstrand E.
expression of MAFbx and MuRF-1 in
human skeletal muscle. Am J Physiol
Endocrinol Metab. 2018; 294: 43-51.
Bander F. Repeated resistance exercise
training induces different changes in mMRNA
expression of MAFbx and MuRF-1 in
human skeletal rat. Ame J of Phy-End and
Met. 2018; 294 (1): 14- 21.

Holloway TM, High intensity interval and
endurance training have opposing effects on
markers of heart failure and cardiac
remodeling in hypertensive rats. PloS one.
2015. 10(3):18-29.

Senf SM, Dodd SL, McClung JM, Judge
AR. Hsp70 overexpression inhibits NF-xB
and Foxo3a transcriptional activities and
prevents skeletal muscle atrophy. FASEB J
2008; 22(11): 3836-45.

Kelleher AR, Fairchild TJ, Keslacy S. STZ-
induced skeletal muscle atrophy is
associated with increased p65 content and
downregulation of insulin pathway without
NF-kappaB canonical cascade activation.
Acta Dia. 2010; 47(4): 315-23.

Wang G. Taurine attenuates oxidative stress
and alleviates cardiac failure in type |
diabetic rats. Croatian med J. 2013;
54(2):171-79.

Khalil RM. Muscle proteolytic system
modulation through the effect of taurine on
mice bearing muscular atrophy. Mol&
cellular bio. 2018; 44(1): 161-68.

’P" (jaMI.A/' ‘VF, 6/9) ‘439'({ /Y?



u‘)&o.bjcb.u?} k}&drmo‘ﬁ&ﬂ@)ﬁjéj‘%@;fwwwm);‘

The Effect of Eight Weeks of Combined Aerobic and Resistance Exercises
with Taurine Supplement Consumption on Some Indices of Heart Atrophy in
Diabetic Rats

Choobineh S, Hosseini SE?*, Souri R®, Pourrahim Ghorghchi A*

1. Associate Professor, Department of Sports Physiology, Faculty of Physical Education and Sports Sciences,
University of Tehran, Tehran, Iran

2. Ph.D. Candidate of Cardiopulmonary Physiology, Alborz Campus, University of Tehran, Tehran, Iran,
Ehosseinil28@gmail.com

3. Associate Professor of Sports Physiology, Faculty of Physical Education and Sports Sciences, University of Tehran, Tehran, Iran
4. Assistant Professor, Department of Sports Physiology, Faculty of Educational Sciences and Psychology, Mohaghegh
Ardabili University, Ardabil, Iran

Received: 2022/9/9 Accepted: 2023/2/28

Abstract

Background: Lack of energy and insulin leads the body to catabolism. The present
study aimed to investigate the effect of combined training with taurine supplement
consumption on some indicators of heart atrophy in diabetic rats.

Materials and Methods: 40 male Wistar rats aged 10 weeks old and weighing between 200 and
250 grams were prepared. The animals were randomly divided into 5 groups of 8 including
training (T), training and supplement (T+S), supplement (S), diabetes control (C), and healthy
control (CH). The rats of the diabetic groups were considered diabetic by injecting a single dose
of streptozotocin (35 mg/weight) and sugar levels higher than 250 mg/dL before the start of the
exercise. The rats were anesthetized 24 hours after the last day of the training protocol (eight
weeks of combined strength/endurance training) with an intraperitoneal injection of a
combination of ketamine and xylazine. The Western blot laboratory method was used to check
the changes, and the one-way analysis of variance was employed at significance level of 0.05.
Results: The results showed that the FOXO3a protein decreased in the T+S, group
compared to the C and T groups (P<0.001). Moreover, taurine supplement, combined
training, as well as combined training+taurine supplement led to a significant change in
the level of MURF-1 protein expression (P<0.001).

Conclusion: It seems that the combination of taurine supplement with combined training
can have effects on the indicators related to heart atrophy caused by diabetes by
reducing FOXO3a. Accordingly, the consumption of taurine supplement along with
exercise is recommended for diabetic people.

Keywords: Atrophy, Taurine Supplement, Diabetes, Combined Training, FOXO-a3.
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