[ Downloaded from pajoohande.sbmu.ac.ir on 2026-06-06 ]

(i D (S 33 pode oLLINS g fy alxa) ouidgfy

VWAV VA sadlie el yo & )b
TG PV Olrio AY g 50 (o & o los (o9 Jlw

\Yav/ang allie ").1.;\.1 > ")U
TRRE YPAY sidasl § (yode

o g (g WS Thaw 0 (po yokio (9o 9 b mogS 595 T A Lo
ool b
1 ol Col doguaro 50 Lidgruo aabli ! ilij (o wilyi 350 ) Aole dlo

IRl Ol i Qe (S pole olSiils (53glgS Lo )8 0g )5 g Clacl pole Slibo 35 10 )

oS

St 6l (s 555 il oo zydae (s Ghlem )0 (93 B (285 jelate 4y g5l LS 5l esliul i dun g alw
Slays g alpSin Sl ue (Vb Bras j3 asyiie 3l 2alS &z g b atlioe 5 bl a5 93 w8 Susls
(e lagiss ;o 93 08 Chale Olpis ol W 5l ae e 9o b olien 9 (ol 4 (0095 555 (Se> Srae
D ()2

Shecabo obul cga ol oolaul (05,5 ;2 30 s & olaws (0,5 YO UV - - 59) Jliusg ol olio b ige 5l i gy g dlgo
09,5 O 4 Sblgus .ol oolaiwl Yo o MOIKG (1aosS 455 9 £+ MOIKG (o y98io 5 95 08 ialS cg> 9 VY- MO/KY LS o]
o055 555 Ly a8 s 05,5 (¥ 25,5 il ol Jlo g a5 o iuld llge Lol o site J 25 09,5 () i o
Lo 6oy 09,5 (O 5 (w09 95— Culod ¢(rmosS 155 b (6 Ry 09,5 (F ol loyo (e ygiite L a5 (20l 09,5 (V saian (oo
¥ lajsy yo wvged C8l o Gunelil T 5o allis) 1) (e jsitio 5 (reagS 555 «Dllgem (rpypiie + (rpagS H55—Calid cransS 555
5o oS ilanl cinge laals) Lingi o oz absS 5| S 55 Ly & (ysS A ol Gl 5l TN 5 VE Y
a5 eolitl ;S 5 oloys sl S (s )bel sanslio gz @byl 53 ANOVA i,

2 2B TN LY o, 5l (eesS )55 09,5 5 e psiie 09,5 (P<efe o)) dly (31T 5o, 51 (55 B (58 09,5 o slaaidly
Sls (RalS (g )losme Glime a1y 55 0B (e ygiite b anglio ;0 YN 595 50 (reesS )55 P/ V) Wisgad sloml ()55 Wi
Pl o 1) 0l ol aog )5 pls dy Cnd (95 a8 il o (glo cme 1ol Y g, 51l 09,8 jo (P</-+))

b o980 o pad 4 cwlin JoSlo Wilgh oo cubis Sloul 5l ass g B e wiB  SaialS Ol yaegS oS 15 pS A

e Gise (e y9iie (yegS 55 «ulis rguulS (519

rmles sliiul 15 &g 4 allie ol 4 lilal

Ameli H, Moini-Zangani T, Masoudnia F, Sabetkasaei M. The comparison of curcumin’s effect with or without
metformin on blood glucose levels in diabetic rats. Pejouhandeh 2015;19(6):312-319.

Sabs cnlpl w585 Heale YYT @l (003, & slaws FPRV-PY
Ol 2 Jlo 50 g 009 e S oller (Sde sl 5l (Diabetes mellitus) _ss—le Ly oyt ol
s 4 S o ode oo a o ,low .. ) .
e )0 e 9O w—‘)Lﬂ?,uﬁ—“‘ 2 (S @QLQ?)Q;NL“’Q.... JW‘&:‘.L‘:’LSL‘”LS)L%%Q?.)‘W

B o5hisn wgmrme il dnug slo)sdS S0 03938 (Lde cul Jleds Lo o g 0ad Die ]

2 Logls b pany 51 Sy (MELTOTMIN) (e it s ! s gl 5 05512 3o 45 T 51.0-F)

Sae 2 5o ol Jl 2l ) Mb‘-go s J58 el 50 0o ek VAT Sga > 0 WYY Jlw o

odld s 3l e 0B mals o ) 0gs S o SY , T <.
Ho2 a8 R 2o oo Uk L o o sy 3,5l 5 25 e S5 e

logls (V) 99,5 o grkae o] (Brae 595 Sralidl 4 i s
Ol il oo oo o4lge sl ST cobs wo

- 59,5 Sl £ S sl Angarn ;S 1L (Ko Jghuns okian 35°

215 e e AL Laa b JoSe plyze 4 (S 5 ) oolan o S Sl e S S S s
_ " (S St (Sb pade olSlails wolacl pole Blidad S e «535l5SLe 10

QA 23,5 lag,ls cul frivn ;50 crgo s 5 i N AABY-IVEFY & ey 05 1 ATAD-FYN 2ty gk 1505

fkasaei@yah00.com : g I oy «(+ Y1) YYFFAA£Q



https://pajoohande.sbmu.ac.ir/article-1-1862-en.html

[ Downloaded from pajoohande.sbmu.ac.ir on 2026-06-06 ]

YY) e 5 Lol alla

VAT wiiul 5 age V0V gyde F ooled

o> 5 @90 4V e MO/KY 590 L g J> yhaie O
ol edle sosmline b ol Sl (Y+) 005 G5 «SC)
VO 5l G Ol 4 95 08 Gl (9 el Jalt
A patie o cBgin g o 2 p S e

el (9= o 7 Jolh 09,5 ;2) 09,5 0 4y Sl
2l LS Il ggylo L (25 09,5 Jgl 09,8 inds
O3> N8 09,5 1l )0 .a00,55 Sl o)l e Ll wial
(Ol eormmls &5 ) Glucoplus olKiws  lawgs Ollg
g 09,5 Al (6,—Sojlasl VY VT VY slagg, yo
Dl 39 953, Bl (s 155 o5 Wiy (s slosigs
Shs S0 @ (V)Y MGIKG 590 b rosS 58 wo5,5
SLR3) ) 035 W5 e 9 52575 ((Bran ST 50 Jslxo)
195 5 «blge> 5l 09,5 A (655 o3l YV 5 VE Y LY
a8 d by e oad 5,155 polde 500,50 il o gl aw
(g 09,5 Slbigo QLS G155 ) G 5 ek 05>
D0,S EBl 0 ey g—tie 45 W0 (o sla g
Jole) (Slyss @50 a0 (YY) £+ MOIKG 590 b (oo ypics
VAT X Glass) )0 55 08 G 5 52558 (Brae 2] 50
395 0% ip93 095 wiled 5098 (nl ol 6 pSejlul VY 4
OB 4y g pe wond (5155 polie 900,50 28l gl jhe
ol 09,5 wilise Gl 3,5 5l Gy 5 x5
A wabo Ll G a9 a5 Wog gubo slo e
5o Jylome 50 a1y 0095555 6 Sy y3-Late
Ll g LS Il Gy 51 oy Lol ingad cdlyyo (STh55
0,5 28l pla Shes ol o ) (eSS Lads iulis
o atin 9 a5 aiiw (s slagbye ey 09,8
D92 dar | s 585 (S jskiie 4 g obs U
G5 3l o Ll asioges cdl e (Ss s O jo Jelxa
5 009,555 63l 50 o byl oy Sl LuSyl]
200,828l o« (Shsx ST 5o 1y e ppicie

5% abge slady) Lo tgs i 5l 65 009> olaie 4
OV F— ) A8 (G dy A oo 3)lg pii (A0S Ceowd
o9 B T e & 5 e35e) (S sll Jli
oS alasl 3l s i e i b 0l s gyl oo )
A g0 0315 gt (Sgl5 58 o b i

o35 «(n=F meantSEM) Sl & g0 4 aools
SPSS 58l o0 SoS am s Jdow g 4 jo0 aiads
049, 5l 6olel Gamalie Cgm 0l plol (V7 g4z )
GLM | (yoizan s TUKEY (505l 4 4,1 50 ANOVA
Greenhouse- 4 ;1) repeated measures ANOVA

Slo; oaes job ay ol 5l (L80 Su3slely Sl s
Lapiz wizmed g (e 9 (655 0 wlacl phs (5>
ay i Sl S SlE | sl S o Sy |,
OOl Cms il is9lS o Shae PLST 93 5,L88 5 Sl
o= sl bom 555 0 9 (e Slag)g ol
sl (500 9,0 rsslom 5 9, g0 g il o Japme
rter Sl 9> 08 S ell (e gD Sl
3 Sk Sladllas o3 slaJlw )3 wgdle 4 allioe
o] gl el 438,8 olonl e (o9, s Sl L bl
oy Shes Lok 4 e wobs a5 cul o] 5l S Sldlas
Ols=e an Lol & ugie Cubis 005 oo (33 9 S
Oly=e 4y asly (SISl slagslar 5o sl Jalse 51 (S0
(V=0 39y Jled a5 peall sloml Jelge 51 (S
Sl 5 (TIDM) Y 95 (gl ol 0 Do o Lo
aS wols lis 0g5 5l sl P (T2DM) ¥ g4 wgtde
e 5l (ilisie bl jo (J2Ld o Slee palS L ol jon
OY) cenl ooy
soole (CUrCUMINY (1058 155 ¢ BLS LS 5 Ll 4o
@ o3y )0 ngel plaie ar cgzo ) 40 S9zge (g0 35e
aS Wilesls s Glibss (VF) 04 g0 colatul ba ool
) 905 a0 Cud oS 5 gl 4 Cuaglite «esS 555
255 Bl s EALS o Sl 3 5 00l ol
el o sl G Ss Gy b 5l OFND) s s 5>
38U gmae e el 50 Wl o 5 eesS )S
—as OB 5 (e (Sbg)ss dlex ) ubs 6 len

4 Silosls s eas bl Slalllas (10) 35 &ly i5e )]
P90 E9 Smlid S5 53 93 1B e ygiie g (o9 )95
=il GalS 4y a g L (VY V-19) wlosg HIa5 50
O3> 9B phe el ;0 Dae (Vsb SBras ;0 (ne)eiie
(o35 55S g w8 (Sl mly S (V) plle 5o
L (oS 555 =51 (sammlite ¢ 3o (ol plosil ) Bae

ABlge (57 W8 SRS 50 (e jgiie

b9 9 olge
g 315 5 2lmme lahes 5l (02 el o
3 Olilgs ol oolawl 0,5 Ve o -YO S3g (go0gamme b
V) b (5598 s0,90 b ol)S sl (gaz ;0 YYEY sleo
Job 5o 5 00l ()l (Sl cel VY 5 alitg; el
oals 1,8 laige Jlasl jo (B gl 5 T talojl goy90
5 Gtelesl alssl 5l i aloldl (Alloxan) LS ol .o


https://pajoohande.sbmu.ac.ir/article-1-1862-en.html

[ Downloaded from pajoohande.sbmu.ac.ir on 2026-06-06 ]

Coled 5550 e ysiie 5 (egS 595

odipgh delinlogs /YT

— (295 )P S S 09,5 g (rog—S ;95 Lo (6 Sy
aes (melS Gho g9, 0 B 1) (93 a8 sl e jgdie

(J =S seg,S 30 Sloj Jorlpe SUSE 4 (95 Wi (uSilee ) Jgu
SO0 3980 + (5055 95 § (0 ygiie 0UISS (G yuSllins (095 595

oy bl
59 Lo 5 oSl Sasly olass

Js aapreyY SIFYATS 3
55 555 b oSty AF/AYYY \ZAEEEN 5

So Do y5ie Af/- - - /41 45A
e85 )95+ e y9ie V/AYPYY FIEYYEN s
&= A0/ AYY YIOSYVE e
Jrs TYONSEY YO/FADAY s

esS 585 b (6 Sy YYY/ATYY /- AYY
! R YE-/0eee YEIFRAQ) 5
a5 55+ (s 3 YEANSSY  YE/ESOAY 5
&> YYA/FIEY  FO/ATYY- ¥
Jrs FooAYYY  YY/-AOFE 2
w0555 b oSty YEANYYY Y /YPAAE I3
v RISTES VAYSESY  YSIPA-AY 5
(095 555+ (e y e VO FTYY YY/- 89, s
&= YEALE\Y  QQUVAASA 2
Jrs FAVATYY S8 -Y s
RSP STV PSS E N AV RN VEFEAYY 2
¥ O3 WYBeee BAYFAY 5
ROTPTRRSITLS VYN PPV VIYSVE s
&z YYa/vo-. . VOF[ AY OO Y¥f
Jrs DAY FFY VY/FAYYA I3
OwesSy5S b oSty V- FPEY FIFYafs s
n O ygiie YOANYYY  YAYesY s
g5 )55+ e 98 AAYYY Y/EATYA 5
o YEA/YAe.  YeF[-oNFY  YF

600.00 -

500.00 -

400.00 -
ksk
2t

300.00 -

200.00 - ?
100.00 ’

v B2V

Glucose blood concentration (mg/dL)

o re glal Blsd 5IP<«/+0 s eola_l (Geisser

OmesS 595 0955 )3 597 W8 Oliee 55 (GRIBIY 55, 50
05;L’L5]5 (**P<’/’\)MQL’>U‘ J].us 05;L:4.WJL¢LA )
9,10 95 2 &Y 59, 5 Ll iads oaalive (6 51 i (e y9iie
Ao Caud 9 08 cdale oS Coge (g o sae yob @
8L dalol VY 5, B as FFFP<A /00 )) wins S 09,5
g (P V)Y ((TTTP< /v V)Y sy, 5l (e ye—itio
O3> ad ahle o) gyl e yialS (P<-/-0) VF
Y 5e, 50 o ol Lo ol lis peg 5,65 a Caus
cbale o gyl cme ralS gy U L caidlys aesS )68
CTP< o)) a8 ol o ygiie b duslin [0 g3 i3
clale oy —alS Wey N §, b aS e giie o Bk
2y 6l Gal38l VY 5, 50wl e lid g i3
355 3l maygiie 05,5 ;0 VF 55) 4 Cand (55 B 2ale
YY) 5o, 5 oees—S e La3s (TTTP<. /vy ol ol
Ao ymalS (Jlay) oo 59, 0> Ll 93 08 cudlys
O loges N Jgaz)
Sty 0955 9 (w95 595 L (655K sLwog S
209, 5 39,5 8l s (6, Ky Glyie ) (eesS 58
Gold=rn jodo 4y ¥ g 5l Sogei 8l o g loa S
JMOjjjd_:MuPd_ﬁuklcwuwH
ooy 5.l aslsl YV 5, 5 as (FFFP<. /- - 1) usus

0 3

1 Treatment days

B control
ttt
+++ i
e curcumin
*kk + .
z i # metformin
i ***/
T / T /
14 2

FFFPLefen)) J S 095 Lo (F+ MY/KY) (yo y9—iio 9 (Yoo MY/KY) cymog—S 595 s LB 31 sy (g5 0B Cdale Ol i i1 (g Lo ) 51090
@ y9m0 4y Wo3ld (TP [ee) VF 53,5 (o ygiio b ¥ 595 (oo ygiio 9 (P<e/o8 PS4} FP<e/001) (0098 195 b (o ygin Ghmmilin 3 (FFP<+/+)

el 00l 0010 LS «(N=F) Wllges 3 09,5 gl (MeantSEM) o..f.’Lm


https://pajoohande.sbmu.ac.ir/article-1-1862-en.html

[ Downloaded from pajoohande.sbmu.ac.ir on 2026-06-06 ]

YA/ o5 5 Lole alla

VAT wiiul 5 age V0V gyde F ooled

45 (P</+0) 0 ovalis 325 (e y5iie 05,5 b dylia o
397 5% D95 3 Sre 09,5 95 ul G VT 555 50 Dolas
9 e y9iem (x9S 595+ (S i Slrog,S Hle (Fglas (V)
45 (29,5 (g 9t ovalive (1095 )95 L (6 5Ky 09,5
cbale (o gylo e iolidl ings 00,5 8L 0 s 9o
O 595 Lo S5y 09, 4y Sl (9> W3
O 5t (095 )95+ (6 yeSdiony 03,5 9 FFP< [+ 4Y)
Y loges y0aS jeb len assls olis (TP 4 Y)
9 G55 595 L 6 Sty Loy, S 09t s oaal i
PV 59y 00 1) OB 98 e ygiem (uegS 555 (S Xy

AV logas o) Jgu2) wandls oS5 by (Jloy) ya0 59, 0>

700.00 ~
600.00 -
500.00 -
400.00 -

300.00 -

Kkk *

I

Glucose blood concentration (mg/dL)

Sy 09y 9 a5 595 L (6 Sty sLmog )5
b LAl 5l 8 atan 99 5 (e jg—iie = uesS )55
a5 Hebolen 0 5l )0 (6 x Kty lsre ar Ty eesS )5S
3 G,ld e Dglds o G, 30 gl o odaline ¥ logad jo
s osnlie Loy S 3l plaSmen o (5 ab il tals
Dl (e y9ile —(esS )5S+ ey 09,5 VY 5V 55, 50
L 65 05,5 4 S (93 08 a5 )0 (5)d e
09,5 ;0 Sglas ol aS FFFPL e V) ol las pesS 555
Gty 09,5 Ly aulie 0VF 5V (slajg, )0 (e gite
§ PN S A g o (s 55 Ly
G 2alS Y 5, 50 ;0 Gk 51 FFFPL /1)
O3S )95 ey 9o +(§ S 09,5 5o (p97 w8 ks o

0 3

H control
pre-curcumin
ek # metformin
Kkk
I ****** **i D c & m
% = r***
T T
14

I
200.00 - ;****
100.00 - j= a_‘ E
0.00 - : :
7

21 Treatment days

0935 35 (o3 9B Al Gl ndd (gmglie 5 (Sulyd SN B 4k 99) oidS 5 iy 3900 &4 (Yoo MOIKY) (w09 158 51925 1Y slg0s
Sl O j90 dy 0031 (P [+ FFP<e[o) FFHPef0) s I 3 m S5 05,5 b e ygiia (3a03S 395 09,5 5 (%o MY/KY) (o ygitio
M: Metformin .C: Curcumin .cuwl oal 081> (Lid «(N=F) wllgus 31 09,5 1 sl p (MeaN+SEM)

350.00 -
300.00 -
250.00 - I

**

200.00 -

Glucose blood concentration (mg/dL)

*kk

? pre-curcumin

0 3

+
*kk I
_ *kk
150.00 7*** ’ # metformin
100.00 - = 5 | Oc&m
50.00 -
0.00 T T T
7 14 21

' Treatment days

S B &y (mglie 5 (Sl I 31 b 4xin 93) oS 5 e @90 &3 (Voo MOIKG) (STy95 congS 595 925 J51.¥ yloges
5 CFFP<e[o) FFRPCL 1)) 0S5 paRiony (rmog— 55 095 L (onygdita— (3a035 355 09,5 «(5+ MYIKY) (195 cymny9iia 09,5 53 (395
(MEANESEM) (5Siloso 900 & Wl (P<e/+8 FHHP<e/01) (i ygitio (3a095 195 09,5 b (B MO/KY) (51395 (e 980 09,5 (Gmslio

.M: Metformin .C: Curcumin .cewl eusl 0015 (L& «(N=F) ©llgu> 3l 09,5 sl


https://pajoohande.sbmu.ac.ir/article-1-1862-en.html

[ Downloaded from pajoohande.sbmu.ac.ir on 2026-06-06 ]

Caled 5550 e ysiie 5 (egS 555

e ls asle) oo glacdl o) 556l B ras s eiie
0! 50,5 JLd L (e ygiio a5 wlosls yLis Slalllas
sy oble el coge AMP @ aly SLuS e
u]k&:yJw&auﬂMw‘oMuPMBﬁﬂ
AYAYY) Cool oy aseive

Curcuma longa oS ;| a5 10g-S 555 o0 B, 5
Ol dn b oo 15295 (50350 oole 5 Wi e ey
Ol 50 09 e ooliiwl bl plgdl L3 w3, 4o g0k
30 3x09S 555 B pae a5 Klosls lis (6 )l Slalllas alayl,
ol 3l 0 b 65ty cose il o w3,
bl g 05 2alS 1 ey 5,08 U 5l S
s aS ool s ol adss Fe oA Jlw ;o (VYY)
wilod ;S ool paegS 68 5l aS SLibs (55w sla e
Oatize Lawgi aS addllae pl bl ol Jol> S8
s,5 ,5 Kyungpook s o&zils g Sunchon e ol%sils
GodiS 3l o sla i a5 W0 T asine @il S alodl
bz g 09 6 50mby 09 98wl SIS (oS 558
S yige 5l 09,5 g0 casdlas ol b ailoads 5 59 alS
590 L (i o) 09,8 So g ol SLRIVL 059 L 5
2525 (eesS )95 WU 3, R0 09,5 g (reesS )55 SV
AS 00,5 et i wdal Cews 4 i olsl 5 3
03,5 CBl > (egS 555 A5 (ala e ;o 9> W8 e
03,55 Sl ;0 (1egS 555 A5 ol ige b auslie ;o wiog
6‘)—.’ ‘51,:;.05 Slawwl 9 asly u,....mlf k.‘;)"i""“"’ )5& EUINCATY,
adlas s (Ve) assls s oe5 3l colbs céyiny
Al go >l slaadl b gillae 0 ol

Sz oV es ol @kl £5,5 50 el o5 LT |
LS L (e S )95 45 0ol nl p dilizee vl 5o
Ly o555 55 con oS 3 o 3] 6y & gl
ool adgi olpddl sl plSanle cudlad g olass (0,5 oS
o=l Y i o el adss Wy, jo Pl g A8
e Sl 31 6 e 1S 4 55 s s o ST
(_gLﬁJﬁl_w u;‘d.l.a_..uj L Lb)lﬁs;Lo as Wileals ULMO-‘ l.@u;..u)))

& ’
.

GoS (6 iy 5 Sloys S gwyp 4 (i (nl o
G0yl irmly bl (5915 (e ypiie ol jod 4y (progS oS
ol s oael Caws 4y bl el ool Aoy (g9 0B
28 GualS crge wobs Wl 5lam Vo5, 5l e ysiie a5
SablS Syao as VF 5o, L 31 ol a S ccul el e
a8 el S 0gmg LYY 5o, 50 Lol ok sumlice ouigy yien
A 5o, L amwalie jo (g J,u8 09,5 b anglie jo (55
ol 45 sy Sl 95 38 CBIE 3 s stne il
Ol a Comas Jass slonl (gonimsylas Ylais| ass
ge (b plo Slalllae glS b 45 abb oo (e y9ia
Sl U adaly o 5] Elalllae 4l azgs b (V) ably s
saallhe ;0 (GegS )5S L (9> 0B (Sasms rals
b U5l amy (raegS oS Sl A5 03 5 et pol>
a8 AalS ez ge VY o) B oy, iy D9 4V g,
a1 ¥ 5V slags) g0 a8 STl R som 5o ,S 055
a3 S ez ge 65 S5 b 4 e ygiie (abs Sl
5B 4 regS 95 «srlem St b (Jg g 0l (9>
VY 59550 1) 095 98 i jgite b anslile ;5 (65,18 Sre
Sl rals

obeyd L Bl 5o gk Sldllae o3l glaJlo o
A aie) ol Ho BB slagls ol a8 5 sl culis
Sl Voona ¥ g9 b )3 g so ooliiul 03,18 ol
slagls « Sl st csla sl 5| ol 2ol 4 a5
Ol 3l (S e shie 45T 00 S o0 g (SThs> ol wb
g e 45 wiloals oLt il ol il o g o
V) 9=l Glp3l g lo 590 ol 03Y (o yg—itia B s
SLopasilio L asilyny o5 (olag)lo sy oo Sl 40 ol pli
UrES a sSh cabes s o Julil slo s 51 i
o (oolio oS0l oS S8 plles cpl )3 93 a8
casls anler cubs ey o pg)ls JeS lgie

Vs embs S-S sl (St o)l So e peiie
Ciz GalS WS )0 eieSlS el Bkl aS el
Orlgmedl & G Sl (5815 (3165 ol Sl S8
S o IS 136 B e I g 5 Sl 5o 1) (95 i3
Do 4y oS ool 2ol sl hge alllas SO b (YY-Y0)
R ey 2 )90 g 03,5 S8l )0 (e ygiia ) A
a8 mha ;5 ()lo s Rl e sleg S cnl o s S
as alS b alyl, o pols 3akos bt b ssalive s>


https://pajoohande.sbmu.ac.ir/article-1-1862-en.html

[ Downloaded from pajoohande.sbmu.ac.ir on 2026-06-06 ]

YAV o5 5 Lol alla

VAT wiiul 5 age V0V gyde F ooled

(Ebs L =9) Jlop o po ) 5 0 Gl
Ais oanlive o yeiio b (6,51 iz a5 Jl o ccilodsS
A megS 5eS A4S ad ool i 3d L8 olalllas o
o=l d dmte o1 31 o cubs S lasl Gige a0 b (6 Ky
SIS (035 155 45 s o 5 4 5 03505 K 5 o
Jdoanga il oV gg cobs JuS lp o9 Jils
el a8 5 I 8a 250,50 L \)ol ool daxie wylgd
Oee9S 555 A4S was o lis ol gadlllas s (YONYT)
LAl 5l G aan 90 0a S (6 i Dyg0 4 (ST
o 2l LA 5l am (S1hs5 ey giie olren 4y g Culs
Ao j9y 0> )0 e aB alS Cerge wedigy Gl j5b

Lol 00l (Jbo )

(a9 555 45 wmd oo LS Gl (nl @l ggerme 5
shebe loe 4 L & ((alS (g0 S50 sosle Sy (e &
O J5sS 5o @olosine sl & a5 wzalis jl 6 Sty Sz
69,10 S 45 55 (e pite alllas (nl )33 )ls (A G
T Gl job 4 el Cubs 7S 5s oad sl
L eSS Oleson Bymas Lal wls 2alS ;) ()95 a3
LS (e poiie &y S (S5 S50 yob 0 Sl (e oo
doasl (olay azg bass als |y 5 o cble
J—Se Slgie 4 (095 595 By 45 09-b o Slgidey
5 5l e ygiie ol e 4y (3 AiB oyl mly sloglo
Sy Slalllan 990 (0 y9iio 4 Joob g Jos puailSco
DS )3

@‘&)435 s & o

ol gaze a8 Olasl pole lidons S 50 5 alewsina
Em e LSS 5l pizmen g Wilosgad cSlo |y #5b
gl se Sl jad 5 St s lae B

REFERENCES

le,556 ol Ll czgo 5 ouds Jlab oays ol
el Jslse adgs (T Jlss <o 5 (Kappa-B) slas
ol i IL-6  TNF (sLacnlS sl asile
a Cenglio Crgo omdl il 5 0S5 ol slaglés Sl
ool g Sl el cage &5 plag)ls g o el gl
O S S8 (g3 a8 050l gl oo udges] o
Olgie d copmog S 465 A S el oo oolo Lis 0l gl
Slml g Sleall (2als L g 00,5 Joe Kappa-f (souiss e
4 Canglie czge 053 45 (1 | 5 Tole b Bl 0 25
3 Gl 5l (LU Mt Sl el 0B 09d ool gu]
(S el Loy lom 4 Yl 5 59,15l 5T S
(Y) wled (605 gl>

A4S (59— sl bge ;o Cobo aS wilesls las cldass
GFASS S iy ilod,S 28l s 1) resS 555 5l (YL 590
055 SLa g dm Cumnd (5,0 S Sledl 5 anils
ol 00 Slom] (los, S5l 1o yrnsS 55 45) 1S
LS 5591 2351 Cedlad rensS 555 529785 ) gy iz
Gl S 09, a S Sl Gla gl 9S50
Oloe dn (megS )5 a8 ols (LAS Gufiod ol s 2l
5148 a5 Sl 5o O35 9B sonipslomly Jale
slagise 2 aS (o ol She Nipoe g, ¥ gy ks
s Slallas (7)) 0,05 6wl (SLails yaé) ol
5 09> Sl gl g job 4 g 555 45 wlesls
4 Caglie (pegS 155 ¢ mizmen a3 0 ialS |, HDALC
g odddn dg e 1) 5o L5 4 Jood ools ialS )l gl
odle S poe Vb (5y9m Slabgn ;0 1) Lendly gl hans
Slad—eSe 09,5 )3 (oS LS5 olS e Jlad ol -
lopmisl codled 5 Gral8l gl e ysb s eSS
o LS (oSS Slyg s Joilohad g jblaws 7S IS
(¥ ol aBly alS g s ixa ysbo

o Shys Spgo 4 GuesS 555 neaS alllae ol o
aSly wpo,5 93 w8 el Cge S & 0k sla b

1. Kelley DE. Sugars and starch in the nutritional management of diabetes mellitus. Am J Clin Nutr 2003; 78(4): 858S-

64S.

2. Skyler JS, Oddo C. Diabetes trends in the USA. Diabetes Metab Res Rev 2002; 18(3): S21-6.

3. Boyle JP, Honeycutt AA, Narayan KM, Hoerger TJ, Geiss LS, Chen H, et al. Projection of diabetes burden through
2050: impact of changing demography and disease prevalence in the U.S. Diabetes Care 2001; 24(11): 1936-40.

4. Shaw JE, Sicree RA, Zimmet PZ. Global estimates of the prevalence of diabetes for 2010 and 2030. Diabetes Res

Clin Pract 2010; 87(1): 4-14.

5-Wild S, Roglic G, Green A, Sicree R, King H. Global prevalence of diabetes: estimates for 2000 and projections for

2030. Diabetes Care 2004; 27(5): 1047-53.


http://www.ncbi.nlm.nih.gov/pubmed/19896746
http://www.ncbi.nlm.nih.gov/pubmed/19896746
https://pajoohande.sbmu.ac.ir/article-1-1862-en.html

[ Downloaded from pajoohande.sbmu.ac.ir on 2026-06-06 ]

6. Rojas LB, Gomes MB. Metformin: an old but still the best treatment for type 2 diabetes. Diabetol Metab Syndr 2013;
5(1): 6.

7. Ito H, Ishida H, euchi YT, Antoku S, Abe M, Mifune M, et al. Long-term effect of metformin on blood glucose
control in non-obese patients with type 2 diabetes mellitus. Nutr Metab (Lond) 2010; 7: 83.
8. Rother KI. Diabetes treatment-bridging the divide. N Engl J Med 2007; 356(15): 1499-501.

9. Modak M, Dixit P, Londhe J, Ghaskadbi S, Devasagayam T. Indian herbs and herbal drugs used for the treatment of
diabetes. J Clin Biochem Nutr 2007; 40(3): 163-73.

10. Musen G, Lyoo IK, Sparks CR, Weinger K, Hwang J, Ryan CM, et al. Effects of type 1 diabetes on gray matter
density as measured by voxel-based morphometry. Diabetes 2006; 55(2): 326-33.

11. Bree AJ, Puente EC, Daphna-lken D, Fisher SJ. Diabetes increases brain damage caused by severe hypoglycemia.
Am J Physiol Endocrinol Metab 2009; 297(1): E194-201.

12. Novak V, Zhao P, Manor B, Sejdic E, Alsop D, Abduljalil A, et al. Adhesion molecules, altered vasoreactivity, and
brain atrophy in type 2 diabetes. Diabetes Care 2011; 34(11): 2438-41.

13. Mckinlay J, Marceau L. US public health and the 21% century: diabetes mellitus. Lancet 2000; 356: 757-61.

14. Aggarwal BB, Sundaram C, Malani N, Ichikawa H. Curcumin: the Indian solid gold. Adv Exp Med Biol 2007; 595:
1-75.

15. Kuhad A, Chopra K. Curcumin attenuates diabetic encephalopathy in rats: Behavioral and biochemical evidence.
Eur J Pharmacol 2007; 576(1-3): 34-42.

16. Sajithlal GB, Chithra P, Chandrakasan G. Effect of curcumin on the advanced glycation and cross-linking of
collagen in diabetic rats. Biochem Pharmacol 1998; 56(12): 1607-14.

17. Bailey CJ, Turner RC. Metformin. N Engl J Med 1996; 334: 574-9.

18. Kim J, Shon E, Kim CS, Kim JS. Renal podocyte injury in a rat model of type 2 diabetes is prevented by metformin.
Exp Diabetes Res 2012; 2012: 210821.

19. Knowler WC, Barrett-Connor E, Fowler SE, Hamman RF, Lachin JM, Walker EA, et al. Diabetes Prevention
Program Research Group. Reduction in the incidence of type 2 diabetes with lifestyle intervention or metformin. N Engl
J Med 2002; 46: 393-403.

20. Kingsley RB, Nair SA, John JA, Mishra M, Brindha P, Subramoniam A. Effect of Stereospermum tetragonum DC
in alloxan induced diabetic rats. J Pharmacol Pharmacother 2012; 3(2): 191-3.

21. Wongeakin N, Sridulyakul P, Jariyapongskul A, Suksamrarn A, Patumraj S. Effects of curcumin and
tetrahydrocurcumin on diabetes induced endothelial dysfunction. Afr J Biochem Res 2009; 3(5): 259-65.

22. Adepoju Adeyinka GK, Balogun OM. Exploration of the anti-diabetic effect of the matured seeds of Dioclea
reflexa. J Med Plants Res 2014; 8(20): 811-3.

23. Sena CM, Matafome P, Louro T, Nunes E, Fernandes R, Seica RM. Metformin restores endothelial function in aorta
of diabetic rats. Br J Pharmacol 2011; 163(2): 424-37.

24. Penicaud L, Hitier Y, Ferre P, Girard J. Hypoglycaemic effect of metformin in genetically obese (fa/fa) rats results
from an increased utilization of blood glucose by intestine. Biochem J 1989; 262: 881-5.

25. Klip A, Leiter LA. Cellular mechanism of action of metformin. Diabetes Care 1990; 13(6): 696-704.

26. Fonseca V, Rosenstock J, Patwardhan R, Salzman A. Effect of metformin and rosiglitazone combination therapy in
patients with type 2 diabetes mellitus: a randomized controlled trial. JAMA 2000; 283(13): 1695-702.

27. Zhou G, Myers R, Li Y, Chen Y, Shen X, Fenyk-Melody J, et al. Role of AMP-activated protein kinase in
mechanism of metformin action. J Clin Invest 2001; 108(8): 1167-74.

28. Rossetti L, DeFronzo RA, Gherzi R, Stein P, Andraghetti G, Falzetti G, et al. Effect of metformin treatment on
insulin action in diabetic rats: in vivo and in vitro correlations. Metabolism 1990; 39(4): 425-35.

29. Maradana MR, Thomas R, O’Sullivan BJ. Targeted delivery of curcumin for treating type 2 diabetes. Mol Nutr
Food Res 2013; 57(9): 1550-6.

30. Seo Kl, Choi MS, Jung UJ, Kim HJ, Yeo J, Jeon SM, et al. Effect of curcumin supplementation on blood glucose,
plasma insulin, and glucose homeostasis related enzyme activities in diabetic db/db mice. Mol Nutr food Res 2008;
52(9): 995-1004.

31. Tierra M. Curcumin may offer protection against diabetes. [Internet]. 2008 June 27. Available from: http://www.
planetherbs.com/discus/messages/127/1524.html?1214701440.

32. Na LX, Zhang YL, Li Y, Liu LY, Li R, Kong T, et al. Curcumin improves insulin resistance in skeletal muscle of
rats. Nutr Metab Cardiovasc Dis 2011; 21(7): 526-33.


http://www.ncbi.nlm.nih.gov/pubmed/?term=Metformin%3A+an+old+but+still+the+best+treatment+for+type+2+diabetes
http://www.ncbi.nlm.nih.gov/pubmed?term=Kim%20J%5BAuthor%5D&cauthor=true&cauthor_uid=23056035
http://www.ncbi.nlm.nih.gov/pubmed?term=Shon%20E%5BAuthor%5D&cauthor=true&cauthor_uid=23056035
http://www.ncbi.nlm.nih.gov/pubmed?term=Kim%20CS%5BAuthor%5D&cauthor=true&cauthor_uid=23056035
http://www.ncbi.nlm.nih.gov/pubmed?term=Kim%20JS%5BAuthor%5D&cauthor=true&cauthor_uid=23056035
http://www.ncbi.nlm.nih.gov/pubmed/?term=Renal+Podocyte+Injury+in+a+Rat+Model+of+Type+2+Diabetes+Is+Prevented+by+Metformin.
http://www.ncbi.nlm.nih.gov/pubmed/?term=John%20JA%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mishra%20M%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Brindha%20P%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Subramoniam%20A%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=DeFronzo%20RA%5BAuthor%5D&cauthor=true&cauthor_uid=2157941
http://www.ncbi.nlm.nih.gov/pubmed?term=Gherzi%20R%5BAuthor%5D&cauthor=true&cauthor_uid=2157941
http://www.ncbi.nlm.nih.gov/pubmed?term=Stein%20P%5BAuthor%5D&cauthor=true&cauthor_uid=2157941
http://www.ncbi.nlm.nih.gov/pubmed?term=Andraghetti%20G%5BAuthor%5D&cauthor=true&cauthor_uid=2157941
http://www.ncbi.nlm.nih.gov/pubmed?term=Falzetti%20G%5BAuthor%5D&cauthor=true&cauthor_uid=2157941
http://www.ncbi.nlm.nih.gov/pubmed/2157941
https://pajoohande.sbmu.ac.ir/article-1-1862-en.html

[ Downloaded from pajoohande.sbmu.ac.ir on 2026-06-06 ]

¥V e 5 el alla VAT wiiul 5 age V0V gyde F ooled

33. Shao W, Yu Z, Chiang Y, Yang Y, Chai T, Foltz W, et al. Curcumin prevents high fat diet induced insulin
resistance and obesity via attenuating lipogenesis in liver and inflammatory pathway in adipocytes. PLoS One 2012;
7(1): e28784.

34. Tikoo K, Meena RL, Kabra DG, Gaikwad AB. Change in post-translational modifications of histone H3, heat-shock
protein-27 and MAP kinase p38 expression by curcumin in streptozotocin-induced type | diabetic nephropathy. Br J
Pharmacol 2008; 153(6): 1225-31.

35. Chuengsamarn S, Rattanamongkolgul S, Luechapudiporn R, Phisalaphong C, Jirawatnotai S. Curcumin extract for
prevention of type 2 diabetes. Diabetes Care 2012; 35(11): 2121-7.


https://pajoohande.sbmu.ac.ir/article-1-1862-en.html
http://www.tcpdf.org

