[ Downloaded from jssu.ssu.ac.ir on 2026-06-25 |

[ DOI: 10.18502/ssu.v28i6.4154 ]

\WAA/B/+B:edb yo & 56 O3 (Bguo sty (S pole oLIS Lhdgty oode alo

9MTOR gy y (Slgire 3 (ol (53 yod didd A il
P o s ige W2 9 ) 32 <L 49 SREBPL
Y &9 <ol & W §l> (919551 !

" Sloleg 0013 ole sols ¥ oo 81 b doceo o o8 15 dobo B (5 g S grumne

by Al

MTORCL joano 2,b j1 ailgico 45 5,10 ooy il pandolio g walsth ;5 cogo ikl SREBPL 4 MTOR (gla yuisy idodia
&z <8l ;5 SREBPL s MTOR (sloutisyy (slyiome » colitl o ped atin A il sy ol sl B gy Jlad
Ailee Voggh Culs a4 die 3l (JologST el of5 il o slatge gl

ot 5 Pl S Y EY e (5 eShe b (JslogSTnl S5 jlasle ¥ 5 alime (g e VP (02 adlllae cal o i oy 2 (5095
oo D) (2ld SS9 (oo A) (52 (o 009)5 ¥ s (ol (9 s TS § moginsony ol Sl 2 b 51 s (s |
JruS 05,5 a8 (Jlo jo oo (o855 (nyed @ alin A Do ay (g yed sl b Bllae alie 55 55, T (g ped 09,5 ol s
i eolazl SPSS version 19 ,158le 5 1o Jaiaet fyge3l 5l laosls Lo g 4 j25 (gl uiilas i o3 4l p 43957

IS Ay Cad (g3 05 09,5 50 (p<+/+++)) SREBP1 4 (p<<+/++)) MTOR (sla 59, sloizme ;o (5,0 cinn ioli8l g s
ade Ll 5o gl gme (PSee oY) Gl (pyed 09,5 9 (/e oY) Gl Bl J S 095 plyme lagige ()59 1l ounlive
G (el 05,8 5 Pt )) Gl SRS 05,8 50 93 08l rizes g Al Jol alae 4 ol giie
gy 4Bl Jol aan 4y Cos piie dlan (o (g lo g (P[00 ¢ Y)

(b 1S @las 1) SREBPL 5 MTOR (slagyeiyy slyime 5 9 B (lies ¢ Sonslys (soliiinsl (s a3 35 o Aomdd
o soge3l (sl ilgice Sl o3 £98 (l 5 Wbl o)z 8L jlgid g @bt 5 S8 sl pae ole Wil ge Seliil (s 5o
Sk yed yele Vo ggl Cabs 4 M Gl

Y g9 <ubd SREBPL (g, MTOR iy o soliwl (i o oy 8L 1 goadS sdojlg

s MTOR sl miigy lgimo y (croliim! (y poi dtid A ).uia el Jloley ooly e chomme puie 81yl debls oI5 s Se :8le)|

S (S pole olSnils (cLmghy sale alrs ¥ g 95 Culid 4 e Bla (JologST ! § silymo S ige g ) (2102 <L »s SREBPL
YYOO-FO «(5) YA Y44 53 Sguo

Ol 0lpes (s0iilgs s «sjsg pole 9 (S0 S )5 09,5 bkl -1

Ol 358 ps cgollanl 31T 885515 3 )5 s 3219 ¢ o )9 pole 9 S o3 89,5 (3l uwlid IS goeidils -

Ol Gl o golunl 31T ol8ils 3 St 3519 )l 9 so90e 89,5 )b skl -1

Ol Oleiuol (OLSun 43 ol8iils ( objsg pale 9 (P32 a5 295 bkl -F

ISP DV : i G9aiuo «M.Sherafati@hiau.ac.ir : S xS Cuny «+ AV FFYPAPY ) a5 o(J giummo 0 3kum 93)%


http://dx.doi.org/10.18502/ssu.v28i6.4154
https://jssu.ssu.ac.ir/article-1-4936-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-25 |

[ DOI: 10.18502/s5u.v28i6.4154 |

obas Gl 5l ol ,d ol oS ol sz Sl pandgilio
SREBP Sl n (V) A o 'al;dl SREBP-1 Oeigy
ol jiin Jy b b Jobo padgilio )3 (535 yoe i
59 Cedlad (A Gl JydS 5 eSS oy
Colled 2B 5 oyl IS cadle p sonhe olpil i
sbe Sdglie slalo 5l 6t 5 Gloyd 10 (o039
oyl el saaislly o9 4 Y ogg cobs 9 Sl
9 odwdsu Ogup |y o JS S5 sliwgiess (3559
L, Ol cpl a5 was o Gl 1) dsad] 4 coules
..\;.;Iosa ez <l ‘u_:lfwl alae slo,55le 4 by e
059 & phite (2355 Colled aS 30 052y (58 walsd (1)
5 7 OB 5 G (5 Lds oy ol Zaws g Gy
ol Ol jed a0 SeS Bl 0 Sdslie ol
ol assls 1, f.;ls iy Ayl 0 oy 0 S
Al 88 celiiul ol s pbxl 5l Gaa (V)
Sl g oy et cudil i o e
-2 0] G CURON S ORI F YA SRV VL e VORI KWL 3
O% e gilie Gl a0 9 G slo o SelS o
S0 85l 3929 (I L .(VY) o)l (oS U
S el oaiid S50 29 A (2059 (oS 185,50
7 S8 legiS s 5 peadplio p il ppe Sl e
35 Sl Ly @Ylis a5 ool MTOR/SREBPL e
5 Symonds abos [0 (Jb ol bsyls v92g as) o
S92 iy Sloyed ;36 pwyp 4 (VVF) o,
Slgizme 4o Lg)lot_;;_u Sl asle gy ol sl yhge
5 ol ;0 dew ;0 . (VY) ol ssalin S 6,8
Gl oy omd Ole ey 4 OVAP) ol See
5 Crzn @l mi, Grae Jisa sd pendplio
iy WS n alme Glate WS 5 Sl (n e
999 o SREBP1 L)) L)L"' w.)‘).‘i‘ A e Oy Gs‘..\.c
DRl ol pad b (rek 42355 L 05,5 )0 SREBPL (L

IWAR 92 5l ¢ iy 0 ylould pliad 9 Cmuns 0590

252 <8l ;0 SREBPL g MTOR (sl 15g 1 (slgsiome o (oliiuwl oy o3 il

J e Ssbe slag len abox 1 cubs s len
sloanza o Vb (5)lse rogS o bl a5 Ceul (B 5nS
o)ly gzl g oolgils p caKis goladl jlid  JSleyo
dplie zals anlp cde @ ¥ g9 <obo (V) WS
)10 (i £ (SS9 (207 S8k IRl
o oS el SIplie slogslows 51 (5035 Jabs (sl
oIl 4 e g ol sl lgadl w5 g 0 Shas y5 als
5 ok ilie Jolge (1) 33,50 95 o 55l lada
Ot 3l a5 siies 5550 (p)lse cul slml o (JeSUge
sn s bz Sk eaiSelal slagetsy gl
Mammalian (MTOR) . labiy o aslobl; Gos
Gl yaisds Jais g, g Target of Rapamycin
Sterol Regulatory Element-Binding (SREBP1) \ Jg !l
ol 45 aims e las Sladllas gbs (1) asl s Protein 1
ol Suiglsl slaanlp cnl 0 e BB daintiyy
Sl 09,8 paiz ldS Jlo wiz (b o anlee
lolid 3500 oo 00 pudais ylgicas |, MTORCL oo
o> |y sdke Slge 5 lges! a5 MTORCL e .0ilos S
sz 5o SREBPL 5 Slos ulats b 1y e 3oisges oS oo
Sl oas o S () wS o S > e
@ axgi b ool 0gd oo 59 adlal B> 4 ;e MTORCL
oo sl o Joke slaamld o MTOR Lol i
sl aals s b il B lse MTOR Soatnres
Jeslitel b olag,e sl bl sl See S
e (0) aas JLE 36 cou |, MTOR (sleoaisS e
S 25 Wl oo Cralgas] Kdliews Lol (3,1 5| SREBPL
Sewdml sbaoan 00,5 S b gl gt JUub
4 ;> PIBK 4 Insulin Receptor Substrate IRS-1/2 « s
(%) o550 Protein Kinase B AKT gy ool Jlad
Ailgd co a5 Cewl MTOR oWl s AKT ity y
&3S (9 So MTOR o9 MTOR (yul Jlad &y jnie

O3 (9ot (Sloyd = (Sl lods g Sy pale oBLLIS Ao


http://dx.doi.org/10.18502/ssu.v28i6.4154
https://jssu.ssu.ac.ir/article-1-4936-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-25 |

[ DOI: 10.18502/s5u.v28i6.4154 |

O')&M’)U? O gRuno -

LT Sl b Jsol b e asllas _SMS]
W35 B Az 0)9e et (Kb pele oy Cgas

oo sl g,

Swl Gl agbge (v 09 @ 5 dn eas atis o
Ormggigi el Jolme (oo slagbge 0 b
L VYoo o/) Olyew 8L 50 ouls |>) (Streptozotocin; STZ)
Fooiobade S it g Blhs B & jsea (PH=Y/O
a833 V0 Sl am o (g 3l S0k e il 4 e S e
pSskS o el 4 )8 oo V)0 590 b el 35S 32,5
O (b Sl plebl S L(10) w8 By F O 09 )
b oGy 5l oom oele VY gl s wid ey
o> Soolaw 5l ealaB S Se> diged 5 yegS T SS
VWe YL 95 a8l gpSojlail e il b e
A o ks el Glgsay i ews p oS ke
o9y 4 @l slagige Cobs Al 5l ey (VF) wl b S
L JFS 9 G A) (2bo (o3 09,5 109 5 ¥ 4 (Bl
N g (oo A)

R S

S £ pl8) (e slatge cubis WIS e
s 09,5 109,85 ¥ ay (Bolai () 4 (Wog anlo ¥ Lo g
WD e (e A (RLe SS9 G A (b
Sae 4 Gl le b oLl (sl onped slaeg S slabse
OS5 gy alBs 5 e Ve B0 Ceyu b atie S
09,5 el Winygs (lpl ,euS cols Catn gy &S D)
Sl hige o aud> ¥ ade o g alis A ey o0 y03
2 A VB dgam Jepw baud> 5o £9,0 )3 (S
aido Ve Jold (ol (oo o3 sl g 12335 05 4B
Ce o S Ta Qo0 Ve B0 dga> Fad b seglad (3 el
G e sga> oy blatge b and pa (LG 5o 0l plxdl
Slaghse (ngd Gloy e JS 50,8 05 aBBs p e VY
39y 488 FF (15 )le 69, p and> o 0 oo
(V) Gl Gt aidn Ay g 4z 0 yas Tl
A o yed el AgSae S 09,5 (Duaw (pl

P odendl b Sloys digSmn olime slaise Guizee

IWAR 92 5l ¢ iy 0 ylould pliad 9 Cmuns 0590

SREBP1 5 MTOR y bls,| i8S (OF) el 00,5 oy
b (JoSlse lapecille 5l Lo Se Sl s Jab
wrng lp el ol e Sy S (o0 5L Fied
5 ebs g SBlr wile plalen gloys ln woa oyl
MTORCL yoe 0,5 5| sloatdly, ol mge o] olse
SREBPL sl 0,5 Jlad b |, laaes 3ot a5 amo e o)l
MTORCL &5 aso e olis sl Slillae WS s sl
OIS e o5 Giliss zshe o |, SREBPL (gl Jlus
2 09 Sdld pegatay 856 Jelse cbid (nlnly
Solew 4 wlgiee SREBPL 3 MTOR (slacnsy 9,
S Bae plply S GLLE SST Y gg cobe 5
SlacnBsn Sliime p telital (a5 b Gl Giash
5 wle @lobss Ly il SREBPL , mTOR

Oypods &5 Wl olim @25 g5 5l Al ragh

o VP iGighy nl 5o 1ed)S el J2uS g Grales] oS
BB e 5l JolosST ol ol 5l anle ¥ jiols Lbse
slagipe Wad il Sl (Sap o pole olRalb
Gy p b S Gl con ane F oo 4 lpe
239 3l (o255 Hana &S 5l ead gl B) Sy &g
GhwgS (o7 dpSokSIp S YPO) (Age ojlaibial glae
) Game dlge g balng byl o(p SokSlp S YY)
V) ot 39 S ekSIp S Y g DL (p S okSTp S
Wlal cuz (pSskSIp S V) meosw)lS o (255kSTe S
slaghye (V) Wy )5 ¥V e (059 (uSlee @ (39
iy pele oRiils Sy eaSidls wils e o oliro
g doy BO0-Fe Cogb, ol ole 4z 0 YYEY gl L
PIECRRRTR ISP RVE SR Y ST TR It RPN
Sl pgase ojlailisl g alolil &yg0a Sllgs
Ozt 5 Al b (S pole oKy 5l KLl
Sradishe 800 ok o ST & jgon il 5L s s5e

Jyal i ool )13 lagy] Ll o alfanle;] Slly> o

O3 (9ot Sloyod = (Sl lods g Sy pale oINS alxo


http://dx.doi.org/10.18502/ssu.v28i6.4154
https://jssu.ssu.ac.ir/article-1-4936-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-25 |

[ DOI: 10.18502/s5u.v28i6.4154 |

e D SIS jho Az Voo Sale pe (o
MM50) 3L Koy diges b 1:) S a0 ool Cowdd (590
Vo oDlilgu Joms 98 e 20y0 ¥ igpen S 5
Sopd +l0 g Jblel ety woys B (g pealS o)
48,85 O Do 4 ldiged dalol ;o 1050 5 Lol (‘53] Jsdg0
b Us i g 0,560 SlS” Lo yaig  plos b aud oilings
4 5 0 la> SDS-Polyacrylamide 35 5,69 xS 51 oolaz!
Oy cele Vo Goeds slie wiod Jabe Polw g8 glae
Tween ) as,s +/\ o Tris-Buffered Saline ,o BSA oo,
Al eSSl (B+ +:)) adsl 6~>l46‘5ﬂ 50 9 O dgdume (20 TBST
los )0 el ) Boito 4y s 59, 436 (g0l T o (ygmilisSl
Gy 5 L bats b pll TBST awoys ¥ s 361
densitometry > g 45555 b g (ECL) (uilacing) (olions
Al g pSoslal (VANVY asd) Image J o l5éle 5 L
anti- o anti-SREBP1 (SC-13551) aysili 5 adsl (soby ol
0] 98 Cles 35,5kl &S, MTOR (SC-293133)

08) 08,5 18 oslial 350

Sslol Julx g 4y 525

et sl (KS) Bgipansl B9 ,S5allS (5051 51 o
Jloy @ azgi Lol colaul ragh sbvosls auje8 cdlo
g adlst S ey gl 5l e yie ;5 Laools mis (o
30 Oledbl el ouls solaiwl eg,S awslae slp Jouw
L odeosls Jdow g aiod .l ouldddl)] abgy o Jgo CJB
zaw .ol 418 Salowl SPSS.version 19 158ls 5 5l eslaul
AL PS8 ol Gadod gylel Jeloviy 325 (sl e
el ooy a8

SN SllasMo

Gl 0ol a0l 5l oBails lawgy Gudod cpl Jlissgp
(IR.SUMS.REC.1396.51062 3d=!as)

Oy &S ol las ol gadod mll uegh obL o
4 S i alin )0 S 09,5 oo sl ige (p,5)
B3 s 5 sP<e1 1) s (s foisinn Gl Jyl asin

IWAR 92 5l ¢ iy 0 ylould pliad 9 Cmuns 0590

252 <8l ;0 SREBPL g MTOR (sl 15g 1 (slgsiome o (oliiuwl oy o3 il

Sy SN (555031l (03] MBI (Agly 090 Jsbo
Jeod i Cae s dBBS Y p2 5 £9p0 AlBS 10 e B Zep b
S 4 o s U el aliElagds o 2 O
Of 13 85 (S i (oo 5 slesdl @ Lo e )
Al Glyedr Wi, (S @ gl slagise
OA) a4 8l o Cae s

Silo pedly (g

Hyt layeiio 5 (uyed ol T o o 3l Gl
Shams esi s asliy slzl plej o b Gogasl oyl 58
S (Syze s Bise (inped dudz )3l ey Sl VY
e 30 G5 by ST Jsel Cuole) b aisgs LiL
9 (0% s PSS RS ee 00 B (eliS 5l (oS5
e doN Oj9 eSS R eSS e O B Y) ks
Y Gl gala n5 (252 b e loj )3 e 0
sl y olea> o (Epididymal Fat Pad) Jlessow! o>
5 ol e g ools glinds SoSeler il )0 5 0l
slagiois slp s Gryd 4 JEl 6lp) seme ol SO
Al aoldE G508 0 -Ar slo b gum

stlosdign b puiio (g 0310l

o yiie SO yy aliulesl by, 5l eslital L
7l sl n gl sl b g pSelal gy
oF A Ysehee +/+0 s> RIPA 3L 51 ol 5
aoys ) s w5 Yee Lo VO (A ulpH)
Sodium dodecyl ) Sl g Jowdgs modus do 0 S5 EGTA
JuiSsS s sl ooy o) adlola (sulfate; SDS
8l p)8 e Ver a5 s 5 el 4ol eolaiul (sigma)
Usen Sy g gl ool 8L s S 00
ol F il a0 F slos jo Celu b g Al (iged Swd
e Geayile Ko 0 e 5 b aBlS

g oS cle az,0 F 5 \Yeeo o0 o (bO,swldrfroil)

Solenz 29y @l e 0l Sad yile aiBs Ve ey

Bi0-) (pigy 00iS pmnd oS b ] gy clale g ou

SrSoslal egli B0 zge Job ,0) Wo )5 (5,503l (Rad

O3 (Hgo dugely (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v28i6.4154
https://jssu.ssu.ac.ir/article-1-4936-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-25 |

[ DOI: 10.18502/s5u.v28i6.4154 |

O')m 9 )lS’e O gRuno -

Jis 4 a5 wisls las gl (gl obb 5o () Ju)
Sl 50 §)losine Gl alitul o yed atin Coia
LS Jr5S g (b (o ped oo S o MTOR (55g
oz md () JKL) (P=ele0)) ohls 8929 o)z 8L o
Sloizme 10 g,lo cre ioliEl 4 i celiiu] aas Coin
JS s as"’l-"’ O tSL‘“})f o= SREBPL (255 5

(Y JS8) P=efee V) ol oy <8l jo ool

(ol il (pyed atan A JLiday o ped 09,5 slabse
o plas Iy glogie Al gl anbe 4y s
slagbye (Gdows » pSkes) o5 08 (p<e/- )
Jsl a0 o S i a5dn )3 S 05,5 ol
S ige o> B Ll ((p<e /e 2 V) Clbls (gl pme ol
4 S (ol (nyed i A Lo 4 Giped 09)S
P<+/eeN) ol plas 1) ylogme als Jof aian

Gdowd 2 o5 o) 055 08 5 (055 039 sl piite s eyt 6 LT s ) Jour

vIY® ¥1- /%4 (sl azin) S
ofe ¥ 5159
\lidd ARRIEE (pi aza) JyiiS )
, (5 09
gloY Y+ AIOA (sl aan) (ps yod
ofe ¥ YiaY
¥y Yag/f-. (poind 45ad) (4 yod
¥AAY YYY/A- (sl azim) 5
ofee) AYA
YV/OV YEAY - (i azin) oS IPING
V4/f- IRRVAR (Jgl aia) oy o3 (ﬂwofﬁ;&w)
ofee e \Y/EY
AIFY ANAVARRNG (i 4Z80) 'y 03

~ w

mTOR/BActin )

P<0/001

25 A
15 A
05

0

Jr=s

ool oy e

Adllas 5,50 slaog,S yo mTOR OeESgy Sleiome duglie ) S

Sl pj oz 2l e S5 Susgd olyie 4 B-actin g MTOR (555 g g sl A
ol 00 &3l)] S 09,5 51l diz O jgots oS S Koyl blie ,0 MTOR (55, slasil sos oS polie snims (i Sgtw leges B

IWAR 92 5l ¢ iy 0 ylould pliad 9 Cmuns 0590

O3 (9ot Sloyod = (Sl lods g Sy pale oINS alxo


http://dx.doi.org/10.18502/ssu.v28i6.4154
https://jssu.ssu.ac.ir/article-1-4936-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-25 |

[ DOI: 10.18502/s5u.v28i6.4154 |

~ Jr

252 <8l ;0 SREBPL g MTOR (sl 15g 1 (slgsiome o (oliiuwl oy o3 il

= [0, [

228
SREEBP1 M. S

} -~ - 125kDa

S —— — — 42402

w

P<0/0001

I,
n

8]

[

o
n

SREBPUBActin Sz e 09

(=]

s

=5 e

Sl pj 2z il e Sy sy olyie 4 B-actin s SREBPL .55 o yimy pslas A
ol 00 8] J 558 09,5 51 plp diz O jgets a5 J S Koy lie ;0 SREBPL 55, slaail ey (o8 polie saimoylis Seiw jloges B

S pedilio 5 Gugil 4 Cople S5 Gz 5 39
ohler g LS adlo i jo Luly cpl o o8 o)Ll
09> 9B 9 09 » (Gl Ol el Sl oy 4 (VYAA)
Oig B opl e waaBly Vogg (be slaghys
@ S Soliial o yed alis Zuie yd (b sla b
Solnl o pes ol Glis | g )logine Dglis 1S 095
Rl Sl (p oS 09,5 (95 9B Jloline ol crge
L Geiow ool gl (YY) ad (fubs 5 098 & Cannd
S8 5 ()9 GBS 90 0 50 el Ll yeo pol B gl
Rl wog ¥ gl ulis 4 e 45 ol oo slaige (o>
Sl pei a5 el e oyl sdimoplis ol el azily
o 8131 sl (22918 8 otes o Jole Wl o (SHoliin
53 dily cnl 5o Bl (93 w8 5 (59 SRalS Ce ks &
o 56 ez & (ITA8) o)Sen 5 ool oS i
Grped wsls plas wiiSlon 9> a8y (s » slse
Soy0 (X 5D 93 Comd 10 Sguie A yie (Sl
Ohles 53 Gyl & Sglio 5 (395 S iz a7
S ol Bt @l (mizes (TT) Sebie (LS
2 JSy Selitil (nped slaogS o |y )l
Sligios tols ;Lis SREBPL 5 MTOR (gla iy s (clyions

4 1, SREBP1 g mMTOR (slo iy sleome (ooS L

IWAR 92 5l ¢ iy 0 ylould pliad 9 Cmuns 0590

Ol 5 039 2 Sraliinl (3 pe5 b ol B 31 Ban

Subs 4 M JgbogSTnl 5 ple slatee o5 il
O b S RIBl ol i s g Glr Vogs
slagSsn lye ;5 Sy g liial (pyed glaog S
095 e o ise (39 ol lis SREBP1 ¢ mTOR
Iy Golosimn il Jol dian a4y Cond piiin i o S
wan A Jlisay o o3 05,5 sbahge (155 hlie jo ls plis
sl gl gme LralS ol w4 Cans (eliiul oy el
AAD Ay Comnd it aZan Ll o S 09,5 95 0B 09
sl ige e wid Ll s Hlas 1) gls gme ial580 ol
Aad Ay Comd o Soliiwl 1y 50 alan A JLSo 4 (a3 09,8
G5l oo codld ol lis ) gils pme ralS
g (Vo) Sl Voggi Subs loyo b (59l )0 S5e
3 ool 35505 ¥ ggd Cobo a4y M 3l S8 o LIS
aS b ool las steliwl oy yed el cielinl Sl pes
Ve cubs a0 diw b 3l o3 o) (Sl slapasls
2350 9ok Slge> Sladue Gizes 5 Sl Sllhe )
OalS 4 )lg o ctalitul Gl pes BT sLlje alex 51 (YY)

O3 (Hgo dugely (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v28i6.4154
https://jssu.ssu.ac.ir/article-1-4936-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-25 |

[ DOI: 10.18502/s5u.v28i6.4154 |

O‘)&M 9 )lfsa O gm0 -

@l b Gdod opl @l (YY) 0gs o gme 505 09,8
yole Gaiow (o 1y il s L]y G o Lol Gudsd
5 ol 1) SREBPL (59, sleoes coldin] oy yed
5 Olggd G ;o aF Cenl (J)go 50 (nl 5 Sl 00 S las
odiS (5)lo g JUICRPPE N soglie Olo s o) Ko
Cowl ol ools lid .l g Hls (sB359 (2 ped 95 ]
oz S8l sleges gy i 8l calinul ol s oS
YA oLes 5 Jo5 ol b o blis ;o .ai)ls
53 SREBPL (59 plo » (Seliil (o ped 5l (o) 2 &
oy o elie bosadadss ‘S{‘)M sl joge
oeSan ol 05 Ole Rl 2 e ST (el (e
oo ol Guiod mls b Gadsd ol s (YA) acils
Slyow o gme (ialidl ol s mls bl e Ll
4 Olgisn 5,3 Lelge 5l ol lis 1) SREBPL (ys55
G 0 o n sl b plme sbaiee paiads
G e W w35 08 ol ollKes 5 JpS Sl
iz o Ll ol jo a8 09l Cladod o sadlis gl
a5 @lid g, Sl cwy 4 (V919) S 9 Asano
iy plisl oz @S $Bs i b eSS e
b (5 pSojlul SREBPL (yi5gy (slsime Gaios cpl 5o
Jis 4 SREBPL (59, leizme jo (gl gre Oyl
(YA) wis oanlie (0l (238 w23, bolyen (SB5)5 (o yel
S e 5 IS sule mls D GBS (pl @S
I, SREBP1 ()55 (gloizme inljdl caings ool las |y uals
5 ASANO sy oS Cwl S8 Ll aldl sl ol
elisl oy il s SREBPL o.tis ) (slyime ),
ol iz o aS el I 45 ol g el 00l (g S0l
Rl 525 90 5o @l g Sl ooy Gl 5 (257 8L o
s S el o0l Las |, SREBPL (yatg s (slgioms
Gl (s 45 Zad MTORCL yns pol s ;o oo
Lipin- seed s meais 3, 51 |, SREBPL oysis, a5
O3 p9iad sl g o V- (V) w5 ool 1
9, Jols a5 el dilie clacgls L MTORCIL

IWAR 92 5l ¢ iy 0 yloudd pliad 9 Cmuns 0590

losyS gy ¥ oggh Cabs 4 Wi sla Soge3] (o 2L
O (V-V9) oK  Symonds _ados o Jb cpl b
Sleizme 55, » elinal (23555 Sluped b o) p
s b 2z <8k 3 SREBP 9 MTOR (slaoysis
Cliign Gleizme o (ghlo gme il aSle ol
JrS 05,5 4 s (pped 05,5 ,3 SREBP 5 mTOR
= b LK g Symonds s.ix0 zmls (VY) ol cdnlie
Saieiisn Slgioe [n) adloe tul) S oyl Godow
Sl yed pldl Jlooay 3ad>i 90 ;o 0 SREBP ¢ mTOR
Sl yod ool ply sl adl golidl o> cdl jo  selial
sloetisn Js¥se 5 Jobo @b b wlgioe Salinl
33 359e) 6l MTORCL a5 ceul ouds ools lis o
Sl 5l 0550 (pRaLGT Jsho cutS Lulyd g b bge
4 e Wlgi e MTORCL oS - Sos slaol, 51 So (YF)
(Y0) cewl PIBK/AKT oo 398 SREBP colled pulass
Gk 3L Hed & by sbos ol AKT sy
P390 &l MTORCL 5 S o vl SREBPL (g3l Jled
i é.q.?u qu| » 053152 S| )qu S)90 AKT O wlj
Jols SREBP1 Gua slayy ole owzed s MSREBPL
ATP Citrate Lyase ACLY , Fatty Acid Synthase FASN
OFan O35 Gheels gdee dgdes (alabl; Ly
O=559,) Regulatory-Associated Protein of Mtor Raptor
Fo¥ge  wSLeS ;o (MTOR coSedas L lag e
5iSly ;8 ACLY § FASN STy ole <>ge MTORCL
4 (Sly a5 mized 5 ogboe AKT (ud Jlud &
e 0 (oB))s Selled 28 (VF) 95 o 3550 0 AKT
ool Pl (Jobo Sl e 9 (257 8L lugiS s
@l g B Sluyes gyl o @l nl ol
ohSen g lagn hdm o ol ally Jlos 4 ) Jalas
2 sheslie (o535 Sl pes atam VY Sy 0 (V4O

A o (Seglie (b)) (m S 03,5 ;0 SREBPL (154,

O3 (Hgo dugely (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v28i6.4154
https://jssu.ssu.ac.ir/article-1-4936-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-25 |

[ DOI: 10.18502/s5u.v28i6.4154 |

Oz 5 lme slagise ()3 Cundly el o o3
Gl Cdlas sl oaimoylas pl easS oo 1) e aid ol
33l gl sote e 0pal) Wil o seliin] Ol yes S
s MTOR (sla iy n slyiome Gialdl Guizps ol b
w»Ja..a“ 25 e bl 4 e ol suaxs 0 SREBPL
olple cwl eads celaiwl Ol yoi lawg o) peedgilin
M 5 Gy slagoge)] lp wlgoe grelitul (o3
oAl o oy 8L le g CEgw 0 A Y gg 2ol

2,5 18 solatil 5,50 aiiis

5 3t sl Cgas Sl g3k Jol> ragh
pode ol iils jo aS wil o Guios oyl HBain g W
ol el oas plosl 5l ol iils ¢ 5l Soy
g g0 ST 00,5 63L 1y Lo ppe yol ol yo aS (g0l 8

Sl Jb ol

Sl 09z @8l (ol

252 <8l ;0 SREBPL g MTOR (sl 15g 1 (slgsiome o (oliiuwl oy o3 il

sadab aud lacols 5 by 4 e slacols
ool Bns nlol]y 4y Conns a5 Cedd MTORCL Lawsgs
4 yee MTORCL lawg V=i (yseedljind s
S R T S
oadialyand V- 5 pedigiow o Sl eabalyjand
ey el A e V] ol dlin 0 meize
Sy o 3l scdiiy aéide (V) 355 0 SREBPL
6099 b wiS o welas |, o, MTORCL wols> a5
SREBPL s MTOR (sla gy siomiws il .ol aseiials
Tl 5o oz Sl jlwgiesn 5 Ol b5 Gl 2l @
olinl Ol el a4 mul jo uized g (b il @
7550 STy ple G A dusy ooyl 4y g S S

il 4z g5 B MTORCL KodliSns jane 01,5 4o

ol o mls elulp Sl (6598 (Joho jLiwgiogn

1-Mobaraki A, Hejazi SM, Ramadanpour MR. Effect of
Eight Weeks Aerobic Periodic Training with
Increasing Intensity on Insulin-Like Growth Factor
(IGF-1) and Insulin Resistance in Middle-Aged
Women with Type 2 Diabetes. J Birjand Uni Medical
Sci 2018; 25(4): 317-25.

2-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.

IWAR 92 5l ¢ iy 0 ylould pliad 9 Cmuns 0590

3-Li S, Ogawa W, Emi A, Hayashi K, Senga Y, Nomura
K, et al. Role of S6K1 in Regulation of SREBP1c
Expression in the Liver. Biochem Biophys Res
Commun 2011; 412(2): 197-202.

4-Laplante M, Sabatini DM. Mtor Signaling at a
Glance. J Cell Sci 2009; 122(20): 3589-94.

5-Bakan I, Laplante M. Connecting Mtorcl Signaling
to SREBP-1 Activation. Curr Opin Lipidol 2012;
23(3): 226-34.

6-Laplante M, Sabatini DM. Mtor Signaling. Cold
Spring Harbor Perspectives in Biology 2012; 4(2):
a011593.

O3 (Hgo dugely (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v28i6.4154
https://jssu.ssu.ac.ir/article-1-4936-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-25 |

[ DOI: 10.18502/s5u.v28i6.4154 |

ol)&MS)lS’a O gRuno -

7-Yecies JL, Zhang HH, Menon S, Liu S, Yecies D,
Lipovsky Al, et al. Akt Stimulates Hepatic SREBP1c
and Lipogenesis through Parallel Mtorcl-
Dependent and Independent Pathways. Cell
Metabolism 2011; 14(1): 21-32.

8-Shao W, Espenshade PJ. Expanding Roles for
SREBP in Metabolism. Cell Metabolism 2012; 16(4):
414-9.

9-Pedersen BK, Saltin B. Exercise as Medicine-
Evidence for Prescribing Exercise as Therapy in 26
Different Chronic Diseases. Scandinavian J Med Sci
in Sports 2015; 25: 1-72.

10-Petridou A, Siopi A, Mougios V. Exercise in the
Management of Obesity. Metabolism 2019; 92: 163-69.

11-Jamali E, Asad M, Rassouli A. Effect of Eight-Week

Endurance Exercise on Resistin Gene Expression in
Visceral Adipose Tissues in Obese Rats. J Shahid
Sadoughi Uni Med Sci 2017; 25(1): 20-31.
12-Symonds M, Bloor I, Galvez F, Domfeh E, Maicas
B, Poston L, et al. Effect of a Dietary and Exercise
Intervention during Pregnancy and Lactation on
white Adipose Tissue Gene Profiles and Adiposity
with Maternal Obesity. FASEB J 2016; 1214-3.

13- Ebrahimi M, Fathi R, Ansari Pirsaraei Z, Talebi
Garakani E. Relative Gene Expression of Key Genes
Involved in Lipid Metabolism, Following High Fat
Diet and Moderate and High Intensity Aerobic
Training in Rat’s Liver. Sport Physiology 2017;
9(34): 201-16.

14-Fathi R, Ebrahimi M, Sanami SK. Effects of High
Fat Diet and High Intensity Aerobic Training on
Interleukin 6 Plasma Levels in Rats. Pathobiology

Res 2015; 18(3): 109-16. [Persian]

VAR 599 el < iy 0 yloulds il § S 0995

15-Safthi MM, Anwer T, Khan G, Siddiqui R, Moni
Sivakumar S, Alam MF. The Combination of
Canagliflozin and Omega-3 Fatty Acid Ameliorates
Insulin Resistance and Cardiac Biomarkers via
Modulation of Inflammatory Cytokines in Type 2
Diabetic Rats. Korean J Physiolo Pharmacol 2018;
22(5): 493-501.

16-Khalili A, Nekooeian AA, Khosravi MB.
Oleuropein Improves Glucose Tolerance and Lipid
Profile in Rats with Simultaneous Renovascular
Hypertension and Type 2 Diabetes. J Asian Nat Prod
Res 2017; 19(10): 1011-21.

17-Shabani M, Daryanoosh F, Salesi M, Kooshki
Jahromi M, Fallahi AA. Effect of Continuous
Training on the Level of PPAR-I" and PRDM16
Proteins in Adipose Tissue in Overweight Diabetes
Rats. J Qazvin Uni Med Sci 2018; 22(3): 4-12.
[Persian]

18-Garcia NF, Sponton AC, Delbin MA, Parente JM,
Castro MM, Zanesco A, et al. Metabolic Parameters
and Responsiveness of Isolated lliac Artery in Ldlr-
/-Mice: Role of Aerobic Exercise Training. Am J
Cardiovasc Dis 2017; 7(2): 64-71.

19-Sherafati Moghadam M, Salesi M, Daryanoosh F,
Hemati Nafar M, Fallahi A. The Effect of 4 Weeks of
High Intensity Interval Training on the Content of
AKT1, mTor, P70S6K1 and 4E-BP1 in Soleus
Skeletal Muscle of Rats with Type 2 Diabetes: An
Experimental Study . JRUMS 2018; 17(9): 843-54.
[Persian]

20-Savikj M, Gabriel BM, Alm PS, Smith J, Caidahl K,
Bjornholm M, et al. Afternoon Exercise is More

Efficacious than Morning Exercise at Improving

O3 (Hgo dugely (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v28i6.4154
https://jssu.ssu.ac.ir/article-1-4936-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-25 |

[ DOI: 10.18502/s5u.v28i6.4154 |

Blood Glucose Levels in Individuals with Type 2

Diabetes: A  Randomised Crossover  Trial.
Diabetologia 2018; 62(2): 233-7.

21- Loimaala A, Groundstroem K, Rinne M, Nenonen A,
Huhtala H, Parkkari J, et al. Effect of Long-Term
Endurance and Strength Training on Metabolic
Control and Arterial Elasticity in Patients with Type 2
Diabetes Mellitus. Am J Cardiol 2009; 103(7): 972-7.

22-Salehikia A, Parastesh M. The Effect of Endurance
Training on Protein-D Surfactant (SPD) and
Insulin Resistance Index in Type 2 Diabetic Rats. J
Sabzevar Uni Medical Sci 2019; 26(1): 89-97.

23-Esmaeilzade Toloee ME, Faramarzi M, Norozian P.
Effect of Aerobic Training with  Ginger
Supplementation on some Liver Enzymes
(AST,ALT,GGT) and Resistance to Insulin in Obese
Women with Type 2 Diabetes. Med J Mashhad Uni
Medical Sci 2017; 60(4): 636-47

24-Li S, Brown MS, Goldstein JL. Bifurcation of
Insulin Signaling Pathway in Rat Liver: Mtorcl
Required for Stimulation of Lipogenesis, but not
Inhibition of Gluconeogenesis. Proc Natl Acad Sci
2010; 107(8): 3441-6.

25-Demoulin JB, Ericsson J, Kallin A, Rorsman C,
Ronnstrand L, Heldin CH. Platelet-Derived Growth
Factor Stimulates Membrane Lipid Synthesis
through Activation of Phosphatidylinositol 3-Kinase

and Sterol Regulatory Element-Binding Proteins. J

Biological Chem 2004; 279(34): 35392-402.

VAR 599 el < iy 0 yloulds il § S 0995

252 <8l ;0 SREBPL g MTOR (sl 15g 1 (slgsiome o (oliiuwl oy o3 il

26-Porstmann T, Santos CR, Griffiths B, Cully M, Wu
M, Leevers S, et al. SREBP Activity is Regulated by
Mtorcl and Contributes to Akt-Dependent Cell
Growth. Cell Metab 2008; 8(3): 224-36.

27-Haun CT, Mobley CB, Vann CG, Romero MA,
Roberson PA, Mumford PW, et al. Soy Protein
Supplementation is not Androgenic or Estrogenic in
College-Aged Men when Combined with Resistance
Exercise Training. Sci Rep 2018; 8(1): 11151.

28-Hedayati katouli A, Azarbayjani M, Banaeifar A,
Arshadi S. The Effect of Aerobic Training and
Adenosine on the Expression of SREBP-1C and Al
Receptor in Hepatic Fat-Fed Rats. Iranian J
Nutrition Sci & Food Technology 2019; 14(1): 1-9.
[Persian]

29-Asano M, lwagaki Y, Sugawara S, Kushida M,
Okouchi R, Yamamoto K, et al. Effects of Japanese
Diet in Combination with Exercise on Visceral Fat
Accumulation. Nutrition 2019; 57: 173-82.

30-Lewis CA, Griffiths B, Santos CR, Pende M,
Schulze A. Regulation of the SREBP Transcription
Factors by Mtorcl. Biochem Soc Trans 2011; 39:
495-99.

31-Peterson TR, Sengupta SS, Harris TE, Carmack AE,
Kang SA, Balderas E, et al. Mtor Complex 1
Regulates Lipin 1 Localization to Control the

SREBP Pathway. Cell 2011; 146(3): 408-20.

O3 (Hgo dugeld Sloyd = (Sl lods g (S pale oGS Ao


http://dx.doi.org/10.18502/ssu.v28i6.4154
https://jssu.ssu.ac.ir/article-1-4936-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-25 |

[ DOI: 10.18502/ssu.v28i6.4154 ]

Journal of Shahid Sadoughi University of Medical Sciences Received: 27 Jul 2019

Vol 28| NO 6 | Sep 2020 Accepted: 10 Aug 2019

Effect of 8-Week Endurance Training on the Content of Mtor and
SREBP1 Proteins in Subcutaneous Fat Tissue in Obese Type 2 Diabetic
Male Sprague-Dawley Rats

Masoud Jokar?, Fatemeh Zarei?, Mohammad Sherafati Moghadam*3, Hamed Alizadeh Palavani*

Introduction: The mTOR and SREBP1 proteins play an important role important in the regulation and
metabolism of adipose tissue that can be activated through the mTORC1 pathway. The purpose of the
present study was to investigate the effect of 8 weeks endurance training on the content of mTOR and
SREBP1 proteins in subcutaneous fat tissue in obese type 2 diabetic male Sprague-Dawley rats.

Methods: In this experimental study, 16 three-month-old Sprague-Dawley rats with a mean weight of
300+20 g were selected. After diabetic induction with Streptozotocin and Nicotinamide, rats were randomly
assigned to two groups, diabetic training (n=8) and diabetic control (n=8). The training group trained for 4
days a week in accordance with the training program for 8 weeks, while the control group did not have any
training program. The independent t-test in SPSS software ver. 19 was used to analyze the data.

Results: There was a significant increase in the content of mMTOR (p<0.0001) and SREBP1 (p<0.0001)
proteins in the training group compared to control; The control group weight increased (p<0.003) and
training group (p<0.002) significantly decreased at the end of the eighth week compared to the first week.
The blood glucose increased in the control group (p<0.001) and decreased in the exercise group (p<0.0001)
in the eighth week compared to the first week.

Conclusion: Endurance training can adjust the weight, blood glucose and proteins content of mTOR and
SREBP1; Therefore, endurance training can be an important factor in controlling and regulating fat tissue
metabolism; this type of training can be effective for obese subjects with type 2 diabetes.
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