Journal of Shahid Sadoughi University of Medical Sciences 33 (B el Sy pole oSS hdgh sede alxo

- s i A, b, . . .
Vol. 21, No. 2, May-Jun 2013 U.!.,f ’4&5’&%&% IFAY 4 g 0185 (Y o les YY) 090
Pages: 216-225 Yrionr VIS-YYD raxmiio

SLdsh 38 (GIUt) IV culig il 35 ol LiE 6 aluilo 2 429,50 30a8 il
C2C12 widly ko
S solyo ole T, 41s5 Slgr T gy Aol T 501 agmo slgr . gl il ol
Olpl e« Bodo augd gloys gblagy Sleas 5 (Sdh pole olKiils ¢ sdl pordipnm ol )| ulids IS goomiils -)

Olpl 0« Bodo el gloys gilage Sleas g (S pole oKiils ¢ dl conligm 09,5 Ll -¥
Ol s Bodo aapd Gloyo dlagy Sleas 5 (Sii pole oRiils « pardign 09,5 jLoliwl -Y-0

VPOV oy o VWAV bl f b

oS

ooliinl 0y50 wid S b ;o g0kt sl Jle a5 el ayg20,5 olS 10 S92 ge Lol Sdsid (oS 5 aeS S tdeaie
Sl sladoe ;5 93 w8 lBl Gl S ol 0 eSS Ol A o Slikios f 3 slale jo il a8 5 e )8
5 ST 5 aS STl polo aslllan 3 ol st ainie 5 4 STl J5Sse ool Wiz o el o 5155
ol &85 18 oy 323,90 C2C12 05, (Ml slaJsh 30 9> 98 il

Fo) i o g p)S ke TV clale 5T cow caelo O) o 4 les mid g, 50 C2C12 (glacgsgusl imyp b3
@b 5 Jorgew shizl Vb sloyed )0 Gerinile by axs Ogen ol 5l G W8 13 eSS (Ygeg,50e
3 695 2 55895 Gk 5l inSon e 9 xS ol 0)980n Ay S L lappiSTE pb cdale wad ae
sheslatuwl bsdel cuws a4y sloosls ol Jlade o GlUA lise O ¢ yiws SaST L Coled jo 9 silwlas audl ST L
8,8 18 s g 455 0,90 ANOVA (5,Lel 903l 9 SPSS (Gel documentation olSws (5,158l 5 4ol 5

PV il cod cels 1) Goe 4 45 lacgises 5o a5 wisls las C2C12 slaJske o GlUtd mlans anylis igubs
09,5 & S (lid 5 (Jgjgiem 32 99 2 )0 GlUMA (5o ivgy 485 )18 (eSS (Va9 S F0) i) (o )5 e
St I3 sine 720 Gliebl alols ,5 al5dl ol g asily il wals

C2C12 slocsises ,o |, GlUtd slic Jinl wlsioe aszs,; ojlas 45 ams oo Glis Gabod ol b i pSames
s oS SIS i 3 G559 (sloshe orlis GBS 41 Sl jol8 gz o s o5 W3 o ol Sk 5 5 S

[ Downloaded from jssu.ssu.ac.ir on 2025-07-28 ]

¥ gl 5555 8L C2C12 Jsbus 03, cpeoS ;S 1igulS slaosly

mohiti_99@yah00.com : g =Sl oy o= YOV-AY - YETY :yals o Jgtue 00 gs)
Al o 0 (Bao vl Floyo Sblagy Glous g (SKij pele ol (o gaiiils aol (LY Jols dlio (pl -


https://jssu.ssu.ac.ir/article-1-2429-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-28 ]

ERAN

0L g ol (Wil

ESFeS e 5 eSS eSeed (eSS Juld
O )azbl e Sy Sl 5 e o ol eSS
ez 5l o a8 alS )0 agzs ) ojlas Lisy ]
sl 4y yieS (Jg ol 485 158 0 050 AL
sledowe 5l eolaiwl ol sl asley ol ol Jele
Szl (bl gwyn o Wlgee Jsbo oS
0l (SaS dygzs,; byl (3 S 9lS (Fasels o Lo
sl o 53 SolS Gras sowe a5 bxl 5l b
oo JBU 45 GIUtd J3S0e o5 oo plndl g3 5 (Dlse
kol Gt ccanl oy 28l g SHac b Jslw jo 3515
@ sl ol jo el aauly b SSlS Grae jo )
5 i Jgtae (Sl cae a8 sl 51V V)o,ls sage
s 555 5 ool gl 4 Gly 53 SIS Gy VD
el 3l aBbise ek ol 51 sl Joles s il
Lo, jo Jokw 0o) iz 098 oo Cgmxe dslllas sl p

L6 Jslo sloos, Jolis aS o,ls 592y Sl &dlac L
Olllas aSul 4 a>e5 L .asl o C2C12 4 BC3HL
plsl BC3HL o0, 5o fydgusl Codled o9 atn )0 (005
5o Lol oo asdllas ol (gl el 00, ol by cogs 00is
4 Glutd Jasl bl s ol slo g,y K00 05, 99
el j0 w2 L6 0o, o canl onls plol pd gl Sy
Glutd lxl> ile sl pla Sl o w2 9 ol
GIUtA 58 g 5 5 e Jalse & o 5 il n Jlad
!y Goas a5 C2C12 03, ,o Ll o)l 1, 35 coles
A3 eolial syse Blae slafole LS5 5 b
@bl Gl pl aw Seam 6 ls (e 55k 4 05 e
B )l oo saslie dgd! 4 &ul o Glutd
0, oSy g Sl purdplio jo (SHlae C8b oses
Ay gz 1y 05, al 5 <l ool 2012 sl
L BLol 5o el olas goman (25 Jalse Jlass!
3 Glosee Gldllas el 00,5 Collae cobs 5,k

olBl Sl 6 Sel> o agz0,; olac )-*-’L’ L bLs)l

WYAY ;5 9 .>|.>).$ 299 0yloud (150 g Comns 0590

doddlo
pac (VN Naib oo dgmi] 4 Caglin o] soee cde aS
abox 51 SLiks S)lse 4 e olor () U5
gl (ol i 0 (M)3gd o0 S o (S 5 6595
Slodes job 4y a5 cul s SIS el o Lol Jele
lae sla sl 3 0325 & 5 blsy Sl b
Sl (GlUt) 55605 U J3STge L LLS 1 jo 55418 cuslo
Oprege &S Ll 5l (Ye)o,ls cilises slaculigp! o
Olse a4 or S8b g Sas o SIS JU JoSUge
odas «Zuwl GlUtd 3S'4l5 0uisS 8 e slacdl o 5 Lol
e JsSlse il g p3lo aallle aler 51 5 Sl
Gl & iy 3 5 el il o 45 JsSga siad
@ Jsisme 5ol JB&S s 05 ole Ol 09> 5558
sl iy, ol oo olus 4 oo g5 iodes a5 Y g4
095! 69y Wl 51 (Ko a5 b S 18 aalllas 550 ilise
SlaSy wz ye (Vew! olS slegyls ¢ OloS 5 4
g 48,5 18 aalllas 5550 ogas (nl )3 gourie (2L
Aol Jds a4 Ll wsloas anl Ll obsas ol
Sype 0 Cowl oddd pdgy gy a4 Ll Jes penslSe
5SS (V)syls 5429 wo 5 oo leys o Ll Brae
e gl s oz el wlsiie (S e 8
adllas 5,90 abaily cnl )5 500 QLS G)kn 5 ezl
Srae a5 92 5l Gded (ul po (Va5 18
3 5ol Oldllae g o)ls (3,8 galsz 5o ohg 4 Syl
oolawl a8 5 &g o] 59, g b s Slhaise; o
» aS el ‘-,,_»LHS).: 65[} 9>, o)La.C ROV PR
oz 5l gouxie SIS Glls eus pll Oldlae bl

5795 o)las )0 9250 Lol oS 5 dw (AR ail e

O3 (Bgo s Floyo— Jlilage wloas g Sy pale oIS alro


https://jssu.ssu.ac.ir/article-1-2429-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-28 ]

e S il S bl 1 920,50 kas 5l YIAE

2508 Lge odpml ploy JUSl s 2 457, ojlae
Ve gl JpaS S Jols asdlas 0,90 (sl S
ol pgo SLdd (DMSO) wulaSdlgw Jutegd duo 0
S S Gidgms g p S e VI Vgas Sen ¥
2 ek VIV VgogSen ¥o L oo SWD 5 (5l
aw o 0 oBisle;l jo ood ags ojlac (i cws
el /Y Sowe 4 (399 polae b jled 5l o SO
Sla i1 slabir cgr el aslel Ll 53 5 455

Al olad g (Jojeiew

odd o3lo zpd byl (Jeke slariS1 B A e
Oas eolawl o Sl L Tortorella Loy

aolo ol Sl awgd S & 4 cnn> slocoiwgas
b Jobw (w30l 00ls guiincds Slawd 3L L L aw
¥ 9,5 g Jaoseo YYO) HES | 0uisS (5900 30 ;o 1,
VI« HEPES Jso ko Y+ Na2EDTA Joolwo
03,5 bsle 255 4 (g n sl 1/ g PMSF Jso Lo
T ool Laas L g Cgliie job 4 Celn pd S0 @ g
@95 4 B oad ools 13 heiling g9, p ol ax e
Bl 53 oab Kan sl sk (1 D)aish (San 5 Lyl
30 g 4aBo ;0 490 VYO« b e milwlilel o HES
30 28,5 108 4880 YO Gow 4 o, K0l ax 0 F sleo
Qe Do 4y aaBs 0 490 FYeee L g9, Jslowe asld
P T | o LR W P VW R U R E VN
lid aS18 A Cuz wd Gpsleer o Jojee
VIV 5959w JBsn Jolme 5o 1y Jol al> e Cgm,
Jsyo oo Voo g NaZEDTA Jgadoo V9,5 g

30 590 FYeeo L oadds £r o 4 g asn, (HEPES
] U L R U E O ) P D) | R VR VR POV TR0 & SRR V-0 X

HES 3L ) 5 atilop pogase Spw b1y ond JoSias
4a85 ;0 490 YOF- - L addo YO Gowe 4 g ools I8
4 2l og) 5 plewdl clid cp B b jed Sl

Sl css

L b al> o 5l oael cns 4y sloya51)8 ol (putig

WYAY ;5 9 .>|.>).$ 299 0yloud (150 g Comns 0590

Lol ccenl ous plol Slusl g Slem slaJaw jo (el
5 obe b BLS)l s egasu ane; nl 5o (Johe Ol
Al oo dgae Glutd ol

IR 0095

bl o) Suzr &5 S () Oj90 4 addlhs )
olas b 55 9 Glutd Slul> o C2C12 sla gl
b bl almle al Gl s aszs,);

bawgs oals ooliiul g, Sl aszs,; ojlas agd Cu
ol pop, ol L(OV)as (g9,m il Ken 4 Chearwae
olnl 8yl e ;9i5 51 as” S5k Sleads (o)l 5 asezo;
I8 el Y Gow a4 207 Jgibl 5o 5 o lewl 0gi o
ool 5SS 4y 398 IS ojlac e 0l oold
Gy 0,8 S ax o e Ol 0 g Blo Voo leds
4 Lm.m g > 5l sl o 5o aslsl o san] caws @
a0 P Ol 0 g Blo ¥ oo,led yally delS SLS
a5 5 oglie Jal Jols led e i KiS
O R (AT YT R RSN 78
5 R bS5 S polie olea 4 (I0)0eeS S
bl SIS G5 L b anb slags,

ciS e j0 C2C12 oo, hge sbriwsdiges
s FBS Y-/ (s> (Sigma cat: D5648) DMEM

PSS 00) Grbegyil glaSisn ]
5 Gl »o02ly 00 bt s (R
SlFep o8 GidsySen 32 255 9,500 BIT) © (s isel
a0 VY Luld o Gog oad ag Llw oS0
Sl b Kbl 4 45 /A cysb, 5 CO2 70 5 o Szl
lolome i ools CuiS (olaS ja o Jsku Yx)of
Sy b o 38l wos b b cslo FA jo cons
ol 5o as ples oolel g 00,8 Tow Jlasl sl ZA+ as
pys 1Y § DMEM ol Lo oo ;o Lo Jsko al>
,I,8 «(Horse serum, Invitrogen, cat:26050-088) !
Ol waz bz b g, 79 TV Gl G g ol eols

Al yp S blawge cpled gibn 5, ;0 .ad

O3 (Bgo s Floyo— Jlilage wloas g Sy pale oIS alro


https://jssu.ssu.ac.ir/article-1-2429-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-28 ]

ERAL

0L g ol (Wil

yea> Sl ioli8l cels (Curcumin) asezo,5 o,lac
Bedon (Jobo slad g Jgjotem )5 Glutd

peddgplio 9205 o)lac b (ow)n jslaie 4
Hgeg,See Frochale S Dlae glaole o 518
pld sladshe bwgs Sol5 cublop )0 a929,5 olae
Ve g ¥ ocdale cd,F L5 eoliiul 5,96 C2C12 azily
w‘of S| u.cl.' sh‘?J‘SA 9>, D)La.c )yinj)&uo
Noeg S Frooclale jo g 05t ol (nl jo 5558
slcdile 3L 5l el sl 1, 6,105 50 sl
oiile 0wy Colls s eSS VYees Sew Fr b Law
4t @923y) S ojlas podle lagtisee yo S8
o (Sigma <S5 5 ol 6w gy elBisle;l o su
a3, 40 C2C12 sle Jolw 8,5 1,8 colanul 5,40
359 49205 ojlas YeegSw Foocdile L ples
wad Gl el VO Goe 4 by eSS
g8 sbdshe plas s Jgjgee slapasli
Shom g 485 LIE (cwyp 3550 Glutd ol Ll
‘o.,\.AT Cawd A C.:Lu UT )‘J..Q.A u.u_u 9 Glut4 GLA’[MJJ
8 2kl

Sorgaw 5 ol Glutd 5w a5 wols las oesls
9wz ojbas Yaeg See Fr il Slie slaaiges ;o
Y5 St ) S wised b avalie o gyl eSS
el azily al53l (DMSO

S35 maS S Vsag,Se 1 L sk jloss 31
Hobosyis 35 a4 JUl by silabe 5,8l
4 Gene tools jl8le s SS9 (V K6 A Ced)
OV US8 B Coond) Hlake st 5 S (610505 &g

WYAY ;5 9 .>|.>).$ 299 0yloud (150 g Comns 0590

P 95ee VO Llade g ol Hlade (pad 0y98000 o,
SDS- )3,989,:501 slacSaly ;3 plS Lo 5l sy
O Suw a9 (6,105 ,)L sy Ve e ST L L (PAGE
Slolaz Jee el b YF ly> us Loy cels
S9) » o0 M oty (e o bl bty
hdee nl lp ot Jiiie Jolag s 325 55, & J3
solatul el Yo Gae a4 el e YO L, Gol
B el 8 L el bssyn JEnl gl e o
b Sy B a0 SiSsh Jslbre o Pskos i
30 9 S99 colaiSl e ol of Kile a0 F o
IF8, Abcam, ) Glutd ade adsl ol 5T aslol
F oo el S Soe 4 g Videe o, L (cat:ab35826
b 455555 a5l ol T s 05 Lol ol Sl ez o
(Goat anti-mouse IgG Santa cruz, cat:sc-2031) HRP
Wls) laso glod jo g el dww Gow 4 ViV oo e 28, L
ECL ) ECL oS 5 (miluisog) (05 (oo, b 2ol jo
Advance Western blotting detection kit, Amersham,
b alol Glutd JsSUge anis ol (cat:10270-106
oo 5 o5ems) Jslome sglus bglin luzl IS al (510
K gy, p eSS ek 4 clS 0 v9z g0 H202
SU adaize )3 (3ls LB 5l G g 0B aiB ) el i
4285 O leoy Byo 31w ¢ Gel documentation oKiws
w0, ST gig agi 5 ob plil (1STy a5 e i
Gl ppeal lp [V 5 03505 S ey 4 |, 228
Al Yo Gl Jolyi 4 Jols sy sl
Ot g owan Sk el polal 285 18 ol
Gene ) oSiws 09> l38le 5 5l eolazwl L baslh jlade

40,5 ol (tools

oKws .Ia.wy ol Cawd LY 6Lmo|¢

31 eolaw!l L Gel documentation and analysis system

J8le s (Gene tools) oliws 35> pgaze 38l S

28,5 18 o g a i 990

O3 (Bgo s Floyo— Jlilage wloas g Sy pale oIS alro


https://jssu.ssu.ac.ir/article-1-2429-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-28 ]

Sl olad 36 pluls p as20)5 05bas H5G YT

A -
1 3
3% A
9 2
)l)’.\.uw :Lm.ﬁ
60000
50000
% 40000
% m st
§ 30000
&)

m ool
20000
10000 I
0

J

koS

w935y 0)las

6)L’.5 ():-‘5)5
2929, 0 )lac

i
3
— Curcumin
- (Extracted)
,
50
4“0
30
0
10
o
0 o1 ez o3 cs  e: o= or  o:  os

Lid g ot 52 50 GIUE (ialidl jo (g )los (eSS 5 w5205 05la 1) IS

Jokw zhw 4 Glutd Slbol> cel agzs,; ojlac

Soraw 9 glae Glutd o WS e L 008 s
05 iy sk e GO bl 5o o5 o
cod sl ol ;o Glutd olxl> a5 wws oo lid Wosls

2 S eSS 5 sz ojlas VeagSee T 3k

30000
25000
20000

15000

Glutd =l

10000

5000

o

ol

e Sge iz S Gl plie b cslite oie g lan

@ byye ol ) diged pleie 4 col) Coo e Bl o

Csd & Jajsies e 3 45705 olas | ke slasle

Ol el ateiie Sy sl yloges 5l aS jshailes el ookl

DMSO 73 /+ g9l 05,5 L auslie 1o (5,5 sxe yob 45 Glutd
(Cl=+ /20 P+ 0) el 03,5 s ial38l (J255)

s [

b
3
3

Josgim 9 Jokw claé 0 GlUtd Llae U jgan e SOl anglie ¥ JSio

WYAY ;5 9 .>|.>).$ 299 0yloud (150 g Comns 0590

O3 (Bgo s Floyo— Jlilage wloas g Sy pale oIS alro


https://jssu.ssu.ac.ir/article-1-2429-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-28 ]

Byry

0L g ol (Wil

Ll i Glutd Slmle 5205 0 las b anslis
o)l..a.c as DS (0 QL..«..; dslllao u-" B oA.aT Cewd A C"L"’
oS S L aslie o allie jo ool SO g, L oonds anys
Ui 5 (Jyigiem GIUM (l5e 50 (5,008 3l oalal (sl

B 9000

8300 -
8600

8400 -
8200 -
8000 -
7800
7600 -
7400 -
7200 -+
7000

Glutd i

439203 ¢ Jas

Fooub couv cele O Gaw b C2C12 lo sk

W8S 18 gz ; o)las 5 g (o)l eSS Vg9 e
chw 4 Glutd 36 4> B Slol> cams olis mls
ML;GA (DMSO /\/') dals 05; MLQ.A o slie

3 6, eSS sl (Y US) (Cl= %30 p<-/-0)

S et S

)5 eSS 5 9705 0 ke Ve, Sn ¥ el Sle sla sl jo GIUM Jyj5i - plad BSOS anslio ¥ IS5

wsl a5l o] ke 5wl Sejlul GLUT4A leé
as cpl 4 glen Wls Baass cpl @l alie L .(VA)oy
omlidl el addllas opl yo a5 55 Curcumin aS oo,
A3l 03,5 Jok penilSo l 4 atnly o0l olas Glutd
0SS 5 (gl Dlegen Sl (o) a0 ()10 5 Kang
WSy g (Hae slaobe ;5 SIS peddplie
Sl p Sy Sl Wl oo GueS S oy 0l b
s 5 I3 955 AMPKIACC s ko 5 35585
obopes Jlexinl 2,k 5l )l s,56  PI3-kinase/Akt
B9 e 99 3 Glojen (ool Jud Cael (eSS g (g
s &Sl Gl 5l G iledd (nl s d9dos
e Gl o5 pll (aS S Glé o 5 Gl
» b 5 olad mlaw 0 Glutd ny 3S515 J36 J5SUge
Sleples eb adllas aSyl 4 4395 b (V)] g9o50 o
Ll 5l oo aslllas 9,50 Jsho 55 Ll 51 oo 3
a1y alie mls Olgs ol asdllae ol b g alslos

WYAY ;5 9 .>|.>).$ 099 0 yloud (150 g Comns 0590

G5 a9 ey
gz Gl wl g pledyn slaole
S og ad Ghals o ol i alex 5l il glaas
a0 VY)ew! a8 5 )18 adllas 550 sl ans 2z
5 ol il el lgiose 4195 ol S
5 55 sk gelans 4 C2C12 cglaJsku 5 F obisyl 5515
plxil AMPKIACC e oy Goyb 5l 1) Jes (0l

O Fass oo

Sless ol gbuls 5 Glutd (Lo g9, o5 Slalas
E9050 ok g 035 Sgdome Aloads elowl a0 o las
Dloier $5952 1) i Glaew 2 Luenl

Hhae sl Jsho 55, p» adllae L ulSaa 4 Cheng
Js g b 5l Curcumin aS W, 4ot opl 4 hge
g T Nt S e
Sl Joho lawgy 3558 cails 5 o158l el cholinoceptors
PLC-PI3-Kinase s 3,k 5l Jos ol g 05 o0 i

OeSan Olme O (g SeST L e 0gh 0 plox]

muscarinic M-1

O3 (Bgo s Floyo— Jlilage wloas g Sy pale oIS alro


https://jssu.ssu.ac.ir/article-1-2429-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-28 ]

SIS i JBU o luls p agmy; 0 bas ;i YYYE

a5 auS oo adsi i GlUtd JsSse (lie gz
bgrye (35 Ol a8l eaimo Las et 8 5ol 4 Wlgi oo
adllae ol 5l Jols cloaidly wyp b a3l Glutd 4
L slosle Curcumin as o, loie 1) e cpl les oo
S i Sy p )50 Wi oe &5 Cenl (bdaS (S
3 35 1R Josse sk om sl az g (ol B 5l 4
5)l9) 55k )0 Sszge agzo,; ojlac ol cews adlllas ()l
S9bse Jloninl @350 G )3 (soges jsb 4y a5 (wim jlond
S o (6 My LS &8 10 5l aS sals oolel o jlac i g
oastin 45 CB,5 g 90 ol e lanlie g 09d solaul
el o i b L& oS,5 Curcumin o
b Col (Son £adge Cl 3 3,18 C2C12 sl Jskos 1> Glutd
S IR EOWESRN e Sy T PO JEPRRR ER R
b olBiole;l jo 40,5 0,lac

Slllas gl olgie ooel s 4y slaaidly 4 azg L
2,5 7y |y Gloloainy o) e

s Jskw ;o AMPK/ACC 4 PI3-kinase/Akt .. (\
355 8 g in swyp 9,50 Curcumin Sl e C2C12

5 ke C2C12 sla Jokw ;o Glutd JsSUge oyla o)lsme (¥
3¢ owyp RT-PCR 5031 L Curcumin

&l Rl

2 s a8 glaplsle g aslul ples I alewgi,
Dgdioe (Sloyad g S sy JuBs Galind (nl ploxl

S S s gz 09,5 Slutdls (Dl oey 15
5 Fsse il 5 sowdom olalesl WLa)l5 s
oordsm GlSs gemails Yl aemJlase BT Gl

88,5 oo Sy a8 g S5 Gl S oy Can i (Sl

References:

Olee 5> (Pe2ly (Rl 5 ol 3aiod 3 315 presl o0
a3 b g Coul oad solie (slaé 4 Jnl) leé Glutd
AMPKIACC e a5 L] jo 55615 cuils py Sy ,o0 aSsy)
Iy 00 ol yuo lg5 oo 5 pol> anlllas ;o ool cols o
Zels GIUtA yeslS's) il 5 50 e 25 5l

&3, |, Cirsium japonicum LS ;1 231 )Sen 4 Liao
Ol 00 d9ree LS 5 Wiz se WSS gy n (Rbs b,
AN JE R IPREINIE WEERS ACTC S SRS I
g aims Gl | 555 3 JoSse ol olsen ity
e 3B Gal33l g 5IsSS e sloeil 51 L Laid
adllas guls aisls olis o5 5l b sl Lolgs 5415
Y| ag25,5 L b olaS 5 a5 el o] 5l Sl Lol
Cirsium  oL3 ;0 09290 L8 b oloS 5 L oglae 55l
ClubsieS S a5 (g,9b a4 il atils japonicum
Glutd olxl> ol Sl el ayg>0,5 (Curcuminoid)
S Sran Glie Bk cnl 4 Neboe Jobo slid 4
ol alie b e YU I, C2C12 slacgises dawss
w5 amii iy ol adlhe I Jol @l L adlls
il b, bl olewd [ble @ a5 25d 0
sl aals glite Il g abl jeiie Wlg oo

Hlae sl sl a5 ol oads i Lol adlllas 4o
oy St slin slogSl g 4y wiilgs oo C2C12 oo,
Slosply Slopms p 2l SLS 5 N E g
s Lo ¥ cabpl 5555 J36 JsSge b 45 Gule
Olie Giali8l 0 ag>0,5 ojlae Gl Sl adllas (pl jo aiil
atine g 28,8 18 0l 3,50 C2C12 o Jsku o Glutd
olas Yoo See Fo il 56 cou bashe opl a5 ai

1- Hui H, Tang G, Go VL. Hypoglycemic herbs and their action mechanisms. Chin Med 2009; 4: 11.
2- Azimi-Nezhad M, Ghayour-Mobarhan M, Parizadeh MR, Safarian M, Esmaeili H, Parizadeh SM, et al.

WYAY ;5 9 .>|.>).$ 299 0yloud (150 g Comns 0590

O3 (Bgo s Floyo— Jlilage wloas g Sy pale oIS alro


https://jssu.ssu.ac.ir/article-1-2429-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-28 ]

YYY ol en g ol o Wloleds

Prevalence of type 2 diabetes mellitus in Iran and its relationship with gender. urbanisation, education, marital
status and occupation. Singapore Med J 2008; 49(7): 571-6.

3- Han J, Park SY, Hah BG, Choi GH, Kim YK, Kwen TH, et al. Cadmium induces impaired glucose tolerance
in rat by - regulating GLUT4 expression in adipocytes. Arch Biochem Biophys 2003; 413(2): 213-20.

4- Sparling DP, Griesel BA, Olson AL. Hyperphosphorylation of MEF2A in primary adipocytes correlates with
downregulation of human GLUT4 gene promoter activity. Am J Physiol Endocrinol Metab 2007; 292(4):
E1149-56.

5- Park CE, Kim MJ, Lee JH, Min BI, Bae H, Choe W, et al. Experimental and molecular medicine; resveratrol
stimulates glucose transport in c2c12 myotubes by activating amp-activated protein kinase. Experimen Molecular
Med 2007; 39(2): 222-9.

6- Haney PM, Levy MA, Strube MS, Mueckler M. Insulin-sensitive targeting of the glut4 glucose-transporter in
L6 myoblasts is conferred by its cooh-terminal cytoplasmic tail. J Cell Biol 1995; 129(3): 641-58.

7- Yeh GY, Eisenberg DM, Kaptchuk TJ, Phillips RS. Systematic review of herbs and dietary supplements for
glycemic control in diabetes. Diabetes Care 2003; 26(4): 1277-94.

8- Maheshwari RK, Singh AK, Gaddipati J, Srimal RC. Multiple biological activities of curcumin: a short
review. Life Sci 2006; 78(18): 2081-7.

9- Strimpakos AS, Sharma RA. Curcumin: preventive and therapeutic properties in laboratory studies and clinical
trials. Antioxid Redox Signal 2008; 10(3): 511-45.

10- Aggarwal BB, Sundaram C, Malani N, Ichikawa H. Curcumin: the Indian solid gold. Advances in
experimental Medicine and Biology 2007; 595: p. 1-75.

11- Richardson JM, Pessin J. Identification of a skeletal muscle-specific regulatory domain in the rat Glut4
muscle-fat gene. J Biolog Chem 1993; 268: 21021-7.

12- Chearwae W, Anuchapreeda S, Nandigama K, Ambudkar SV, Limtrakul P. Biochemical mechanism of
modulation of human P-glycoprotein (ABCB1) by curcumin I, 11 and 111 purified from turmeric powder. Biochem
Pharmacol 2004; 68(10): 2043-52.

13- Tortorella LL, Pilch PF. C2C12 myocytes lack an insulin-responsive vesicular compartment despite
dexamethasone-induced GLUT4 expression. Am J Physiol Endocrinol Metab 2002; 283(3): E514-24.

14- Kang C, Kim E. Synergistic effect of curcumin and insulin on muscle cell glucose metabolism. Food Chem
Toxi Col 2010; 48(8-9): 2366-73.

15- Abdel Aziz MT, El-Asmar MF, El Nadi EG, Wassef MA, Ahmed HH, Rashed LA, et al. The effect of
curcumin on insulin release in rat-isolated pancreatic islets. Angiol 2010; 61(6): 557-66.

16- Kim JH, Park JM, Kim EK, Lee JO, Lee SK, Jung JH, et al. Curcumin stimulates glucose uptake through
AMPK-p38 MAPK pathways in L6 myotube cells. J Cell Physiol 2010; 223(3): 771-8.

WWAY 1 g 010 5 (090 0,)losds (v50 g Sy 090 O3 (PBgme duged Gloyo — (blage Glous g (SKbj pole ol LS1S alxo


https://jssu.ssu.ac.ir/article-1-2429-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-28 ]

SIS i JBU o luls p aigmy; 0 bas il YYFE

17- Tang Y, Chen A. Curcumin prevents leptin raising glucose levels in hepatic stellate cells by blocking
translocation of glucose transporter-4 and increasing glucokinase. Br J Pharmacol 2010. 161(5): 1137-49.
18- Cheng TC, Lin CS, Hsu CC, Chen LJ, Cheng KC, Cheng JT. Activation of muscarinic M-1 cholinoceptors

by curcumin to increase glucose uptake into skeletal muscle isolated from Wistar rats 2009; 465(3): 235-41.

WWAY 1 g 010 5 (090 0,)losds (v50 g Sy 090 O3 (PBgme duged Gloyo — (blage Glous g (SKbj pole ol LS1S alxo


https://jssu.ssu.ac.ir/article-1-2429-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-28 ]

YYO ol en g ol o Wloleds

Effect of curcumin Extract on Ttranslocation of Glut 4 in C2C12 Myotubes
Asadi Sh(MSc)*, Mohiti-Ardekani J(PhD) 2, Pourrajab F(PhD)®, Zavarreza J(PhD)*, Moradi A(PhD)°
1'5Department of Biochemistry and Molecular Biolog, Shahid Sadooghi University of Medical Sciences, Yazd, Iran

Received: 2 Oct 2012 Accepted: 24 Jan 2013
Abstract

Introduction: Curcumin is a major phenolic compound of Curcuma longa, which has long been used in
traditional Indian medicine. Recently, curcumin has been reported to have antihyperglycemic activity in
animal models. However, the molecular basis of this action has not been adequatedly described. In the
present study the antihyperglycemic effect of curcumin was examined using C2C12 myaoblast cells.

Methods: The effects of curcumin were investigated in C2C12 myotubes by treating the cells with 40 uM
of curcumin for 1.5 h. C2C12 myotubes were homogenized and the subcellular fractionation was prepared
using ultracentrifugation; Then protein assay was performed using Bradford method and Glut4 determination
was done using SDS-PAGE. Moreover, western immunoblotting techniques were exerted for semi-
guantitative measurement. Data analysis was performed via gene tools software of Gel documentation and
SPSS. An ANOVA test was used to compare three groups together.

Results: Comparison of Glut4 levels in C2C12 myotubes showed that myotubes which were exposed to1.5
hours of 40 uM curcunin had higher Glut4 percentages in both cytosolic and membrane fractions and Glut4
percentages were significant with a confidence interval (CI) of 95% ( P<0.05).

Conclusion: The study results showed that curcumin can strongly induce the increase of Glut4
translocation in differentiated C2C12 cells, indicating its possible regulatory role in the glucose metabolism
of skeletal muscle cells
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