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Abstract:

Background: Hepatic insufficiency is one of the most important consegquences of the
diabetes mellitus. A wide variety of herbs has been described for the treatment of diabetes
mellitus. The aim of present study was to assess the protective effect of turmeric powder on
early hepatic injuriesin alloxan-induced diabetic rats.

Materials and Methods: Eighty male Wistar rats were randomly assigned into 4 equal
groups. Turmeric powder was added to the food regimen of turmeric treatment groups. At
the end of experiment, levels of functional liver markers (AST, ALT and SALP), albumin,
total bilirubin and proteins were assessed in the serum. Product of lipid peroxidation (MDA),
superoxide dismutase (SOD) activity, catalase (CAT), glutathione peroxidase (GPX) and
glutathione reductase (GR) were also assayed in liver hemogenates. Finally, the biochemical
findings were matched with histopathological verification.

Results: In the diabetic rats, turmeric powder significantly decreased the levels of serum
biomarkers of hepathic injury, TB, and elevated the levels of Alb and TP. Furthermore,
turmeric powder significantly decreased the lipid peroxidation and elevated the levels of
antioxidant enzymesin the rats.

Conclusion: It seems that turmeric powder has protective effect on early diabetic
hepatopathy in experimentally induced diabetic rats.

Keywords: Curcuma longa Linn., Diabetes mellitus, Hepatic injury, Rat

*Corresponding Author.
Email: b_tabrizi@iaut.ac.ir
Tel: 0098 914 1144 560

Fax: 0098 411 637 3935 Conflict of Interests: No
Feyz, Journal of Kashan University of Medical Sciences, Autumn, 2010; Vol 14, No 3, Pages 190-199



http://feyz.kaums.ac.ir/article-1-963-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-07-08 |

SLaGE 80 p3 SusS (uy iy sl 1 920 Hae (S1H 85 S pas SBLa I

uLc.uSg.ﬂLt ol 63-\‘,3..\ @‘JM

Y *\

szl Sl o rss Mol el
oM
2 Shs e sy Bl 1 b5y adlas pl 51 Ss ol GAS coml (b Sabs 20l 5 K 1S0s g Al
bl DS I L o (2l e Sl Bgn 53 S s Sy ]
o Hlas ol ¢ dals Wl fuls 0358 55 ol jsb 4 ks S ol e Jhae e A g andllae l o il 9y g Olge
470 sog iz b oled Sleg S sl tee BB w3 4 ks S mis asrass b edd led Bbs g Al szl L
Y sl Jols 0 50 4S5 Shes el plesd s slaysSU b3l 053 OLL 43 b w3l doys ¥ 5
O gl oo crizman 5 6 Gmasishe 5 U s sl g 3Uld T 5 51 Al 5 gl byl G il 5 gial
350 &S 3L SU5sen 3 S 53, Oab S 5 ShmSTy 055U S GYBLS G pes AT g SIS (SN (930 L) (skd
Y P
o6 omashe 5 &S ol G la ol Ol olsiinn ssb & wszas) s3 OLSIT L odd 2bs sl b i@
2315 S Ol T Ol (513 5m0 sb & w3235 539 comoman 31> Gl 5 oo 6 S 5 oeasdl sk 5 a8
G5 0 gberdsm GLABL L 5 SIS s @S ol I T s 1) OamSI ST T 2k 5 A ks Gla s
Loy
R 2lpee i 53 AS p&s 395l Sap 3l Bl wzas olS sap dase DL Sl adles s 1S S doR
B s Gl 3 S e 53 (BT ls Mals (gla L3S el 1 e KI5 e wsran) s3 Bas il gl 238
s f o

7o pan (S S el (als sz, 1GOWST O Slg

V42188 ko AYAS Sl F 5Lt ons ez o598 b (oA — ol aslioad

Sy s Bl slacasl sbul s ST L), i
sdo) Ul 4 3 eSS el B edd (AL al e
b5 5o ph 51 Fp 5 B 3 Sgn el kS [1] el
2 LS pde 4 e O3 A5 B g 03 (ornb 03 g o
4 980 Blaw gl 05,0 53 bl -0 gruldonsST sl LS
AGES) adg Sl Gib 5l ol pep S 5 )
5 Jegs &b (Advanced glycation end products;
loduls g e NS G b 5l T sdsl, Mg
4S1 5 5w Joa (Reactive oxygen species; ROS) 55,5
At S G V4] 33 8 0 SYES 5 (SOD) 50 g
sbul odmte Gl bug A by ol & spdi
o V0] s IS BB S n Sl LS 5 ek S
1S ol (abs solen Al 2l s a2 BT K ole
dll 4 Ol Cdpiy bl ogds sW S s bug
4 0 FSMIES lale W] 0 Ll S o
g o B s B)lse I Gags 4 6l a6
b Obde Lilis js 1) 365 (g3dae dur..:ﬂs.a Lok sla

dockio
Sof S el Spbe S b Sibs

Ol ol 5> (doys £-0) (GYU oot 51 5 o3 LaOLI
2 IS L Skl ley ol [V Al Lls,s5n
O 45 Il & e 5Ss 5 2 Dok S e e
S o odkes Jalse 51 als 50l 5 S sl plusl 0 S e
2 k) dalpd Y] Wlead asbd abs Ohlew 55 g0 g
OF JUs 4 5 o5lhenST ol 28 51 ol &S Sl S
2 Jolse oal SIs 5 s Olles 53 85T ladI0sl, M5

[r-0] %, cobs 554

BlSES1> «( Sub juel> 22Sl> ((AILoys pole 29,5 «(siggly JISuilS Lokl !
o 32y ool 15T

ol 31T o8I (S gl 035015 «sTslonsily 09,5 wsislorly Jlutils ¥
S 3>ly

1dgguis sy ¢3S ¢

FA SW— 65k s o 63T 655 — S OLLS 52 05

CE1ISPYIAFD gnigies <3V E) EFDS - 30bl5
b_tabrizi@iaut.ac.ir :SagE Cuny

AQ/D/YY 33led bpdg 306 IYVARVA R ICIRY C)i)

4


http://feyz.kaums.ac.ir/article-1-963-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-07-08 |

Cals Sl 236 2l e S 5 AGES paow 51 (o8 sl (sl
Joe dg)igb- Lol 3, 50 M) ol i 4oy
o) s a8 e plwl SGllS sacon ALS slay,ls il
s Ml 4 JoSe b Dy 4 e il &S Ry
Oloys 55 osd p Slle 5 (65 Shas lrogd sd 545
Aoy @ plhs p glalesl Jlowa OF S 53 5 bgslen
Al g g Lol e 2l Oldlas 5 e Olidos
wim b abs Ohley 5 S Sl ,Sde ol
adlae 5 GBan ol @3 K 15 adllae 3)50 (558 5L st
oS o S Spae Fbu DI e o
s 3 polidial 4t b AS Bl SIak e
S 05 &S il el Satld ledan bl

il o OLaS T Lok ols ol e

by 595 9 3g0

do 53 5 03 ARLLST 225 g 5l ol anlllas
plxl 5 (ol 5T ol (Saals 0aSlils 53 VYA
5l o i Jold adlas cnl o bl anelr ool 4 s
can o o8 fJf YookYe J}} 83 gd>ee Jl.‘.'...a.} :‘}3
Fosn P e g e At g 4 Gl e A3 s
el ST o&Sls K jpels 0uSCiils a&Kilojl Sl g
S V0 sl 058 Slez 53 (Bola Hsb 4 g ekd 4 S
gﬂif}’;AJ)' ‘f ol JLQ-:: VJLW -Y 5rn-.d Mu -\ :‘SLQB}J? J.du
s S V.,..ES a3,y boedd Gl by - 5 wbs Y
S andllas LT 51 S s e b 85 sl e
Cole VY Lyld j josase w00 gla il s atia
31 o s 5 YWEYOC glos 5 So,U cslu VY 5 lidy,
R PR VTSI R R SSPOPIRT of ol s pslie 4
6})}3)\5 ‘quSS,J;’} Léy\&‘ Ql.h:-yw 4.:15 axilan UAJ BL
bl g ot p oyl aeS A5 5590 ARG LT S g
SB e (ol sl oKl Slidow S e a&abjT
il o0 3 Geios 53 S8 3 s S cer 28
S5 4 @b &S e A sl (55le 58 Al
S s oKalsl 4y Sl 6 & A gpymbn
dali g Glas) 3,00 4Bl pamass ey S axse ol
L5 48
b fige 035 (AL

03U Jaloe iyt Lo 4 35 S Sosle 5l g win S

O 53 Jalowe Sy ge 4 VY Mg/kE o5 LSS T od ags

\qY

S 5 SRS JEslses

ST 5T ‘5uf_};i S o bl 33T IS,
055658 5 SlenS 5 05U GBS U gemns eS| g
SISl S a ar g bl pwlal S8 O epl 3 5L s,
ol Olays 53 Gedod 3,58 slaaw o 51 (o cabs s oI5 sl
bl ol 55 VY] ol 35T SISl Ol 28l (s lew
Sk S8 b g 5,8 s LOlSI ST 31 (Gl b
€58 515 gy p 3590 2ol 53 o151 GIKsl, Ga b 5l es,ls
Bloys ln el 5 cmlio 5,15 S conl ply VEAT] o
- ST g 0 a3 Faals covls 5s p gl Al Sabs
O 43 Ve 05Tl oo slagsls [10] Adly oS
(V] i 55lo 0l 53 (b Gloml J 28 4 530 g5 &
Lo S odae Pl G2l Sop a e Mg S
Sl 6otk Olhss 53 Lagyls cnl 5 eslisl (przen [VAY]
o 03 e ARl g G DS o5l ] e s )
L gl Gl LW [Tr] Lol )l A else
3 eslial ayls aslsl Oloxen le B,lss Ok STHe
283 Sl 0L 4 op e olis Blays g )5 OALS
ols [N 555 . » g e 51 b3 Jle V00 ey
Llodd a5 (b3 33 glolde gl Ol jul o 51 S5l
S5 el 5,00 ele Bl 51 SKIslag (Obe ol 51 {YY-Y0]
3,90 33 WHO zlass aeS bawo s b 5 Llad S
NPT Al oY ) opl 5o gles el Dlidos (abs
3575 HdmSIAT G2l b SIS 2ol DS oS Sl
Cabs o508 Oleys 4 Ll e 50 OWLE ul 5,8 13 (5,0
4 e b 5 AL S abs S el e
oz 31l o o lal Cubs Olays s OlE S LUl
sy obS pdie ealimal OF 5,0 cpl s & SllS
(Diferuloylmethane) 58,55 [Y1] <l (Turmeric)
W ezl wgzans o 53 3,5 K, sbul ble oS
S5 Sl Dl LS 5 DInSI BT S 5 03 O (S5 5m
Olys S i b3 LU w5 [YATY] Wb
(S SN (6501 r"‘I g S ks Y
ol 35 Cujse 5 AL LSS sl (aledl
[V ] S bt 5 S dd Sl 51 [Y8] ol ok
o 5SS 53 OF blis 2 5 [FY] Sy JS25 51 Ctiles
01 o33 OLE (pomed ol ok ST 4 o8 [FEXY] S
O Y e TR U T
b ol glpee Gl s als 4 M AR

05555 5 eslimal 0] das 2alS e g g5 s Sl Jaw g

Ay A)Ml\i AJ‘gbl\\‘I\ﬁ }..»L

R asllal


http://feyz.kaums.ac.ir/article-1-963-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-07-08 |

. eqxé)}Jéx é‘)\’; J}«dﬁ ﬁb;‘

oo heg Bgees aeSlpe S Y] o3 F
[¢¢] Kakkar 5, baws 5 e 5,40 [£¥] Nishikimi
4 U A g Cdld Gl mly a0 S fam
0 b K, W 5l s gl 5L 3,00 ('-i}ﬁ chls o) g
Cdld s B e caddllae bl Cow akds )y Ao
wps wlly s [¢0] Claiborne iy, huwy ;5 ;Y6
W38 I o 3558 (059,08 AeS] 5
s Rotruck g, 51 eslaisl b 3lamSt, 055048 il
(OHSTy bl 5 [E1] O, Ko
H,0, + 2GSH (sll 0,456 48) — 2H,0 + GSSG
(41 8556 )
05508 U Sr ogon 5 B LI S 2
A3 S Ol s g p S el 43S eS|
s Mohandas i, 31 esleial b 5 5US 55, 0488 cled
(ST bl [£V] O, Kan
NADPH + H' + GSSG — NADP' + 2GSH
R PP 2SIRY|
Sy 5Ky Sn Slalllae
S8 by e S (K Ky Koo Dl ol
22 Glolhl Cgr g edd I Sl G ¥ s AS
b Gs sladised 51 A3 0ls HI3 days Vg5 b b
comlidiaml gblis 4 5 3L Sl iy slosed I eslinal
Vooa 5l g edd ealel 09,8 0 Clbid b o 3 0 slaLE g
el Ky b plale ¥ wgad a5l psemme 3 5 phiie S Sy
(blin 8L bl [EA] 43 4 (25 51— ekenS Lo
=038 el DA alie gz (AS wed b S s
amls oud pll p GPFL s Ol S el
(s Sagyded il ie N (b A iL) VL e
bS53 Y G pde s A sldde Dol il pie
59/ pde 5 A dgbe Daml s n e S gsde
Osewl fdgp chidd Sugpd pleiie ¥ (i 555 L
b gkuar s S [18] s guad; Go,S 5 A S lad o
204 g ) g sSes Soe Dl 0 53 5 XV a5 b
ECLIPSE E200) 4555 Je (5,5 <« sSwy Koo b Falas
ol plgn 31kl cpl s s S el (pl5 5t CS
g 5 el S S g
sl 56T
W il SPSS glel sl 5l Laesls Jlowi (gl

e (oS odal  Cows 4 slaesls LaS esliul

¥ oosled [VE 0,8 [\YAR 50l

| anllas

JH1s Ssge 4 (I8 s Cele V0 1 e (A5 0) Jhae
D55 AB L Gl s A3 GiuF ks 05 S sl 4 e
SY] was a8k s sbs Olee 4 YEr mg/dl YU
Slp Olpl oed Sy oS0 ol S o oS
A o3l O A i
DeT) 209 b

Curcuma longa ) as=s,; o3b sme)p) slaedls
oKty (5558 55b,6 o5 8 bug Al 5 ag 51 s (linn
S Gl 5 0k dind oS 5 5b 4 el O b (Dl 5151
s 4 53s ks S 3 Slel dewsa 5T ler 55 A
(5,545 B gles 43 bl Sk ples 3 skal
Sl o b

4 b oled gley S glagse 21 w5 4
5 odkd oag3l deosn ¥ Ols 4 arszass o (& 5 Y (slaoy B)
9V Loy B) Blas dals glaoy £ s S blse LS 5 b 4
25 e Lyl Lws B wdi 4l oldE o bu g 5 (P
A 4 B s Oy 0y £ poled gl 35000 ple
bt Lo, 58U fow

SASIE S 05 Age led @i A Gl e
oS Sty g 5l AS 5 Shes asld glendsn gl sSU
Sais Ale Bw g 05 ladised o g add IS L ige ot
Yo los 5o adds V0 Sl 4y g d4dds 5 98 YO Cesw b
e 5 pSe3Ihl g B p e A T 5l S Sl s
3Nl 5 genl DUl Gl 5 el YT o 5T (o
3 8] fb oFsn comsdl (M) SBls GISIT [YA]
2 F 1 eslinad 2, 0m V] U s e
SS1 ST b g S50

lo e 53 (Siby5m sbul b b bss sen olejen
S 4 b S AS s (Buthanasia) iscsl, 055
SU5sen 3w ol b gl Dals glied I 5 ks £ 5
s Sag el s S (W/V) deys VN0 55 dpys Vo
23 ks V0 Dde 4 g ads 3 e Vit Ce e b O gen
g sl Jalos 5 Ad gl Sle 38 Sl e s £ gles
Mo 550l Gujb 5l Gk OpldeSTy Ol i
= ST sl 3T Cld (550510 gl rizman 5 il 530 Jbe
3 IS 0B VL U gems dST g (SlAS]
o A0l .23 F 15 eslizal 5,48 555, S
L 5 TBARS JB s oz OsemldnS)p 5l (ulihs Olgs

AP iowew 5,4 Cheesman , Esterbauer sy, 51 eslaw

\4v


http://feyz.kaums.ac.ir/article-1-963-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-07-08 |

o o6 omaske 5 (GUlans SIS 1l 3 gne I sl
5 (P<e/v0) Gl lsime sob 4 dald 08 b amlis 5o
SRS Golasme sgb 4 pe Gesdl g Pl S Ol
w3l e gl w5 5 b sl g @l (P<4/00)
3 G ISIT a5 el S sl Gl sl 5 ginsl VT (sl
ssba g Al Ll calis Bl s a8 1) e ol e s
pre sl 5 p6 S Oln 5 S bt B gl e
S b3 05 8 o (P<0/00) sls Lyl gols i sbay 1
s Sl wea); bl Wl g Wl als ey b

A oyled ) A5 sdalie (g (sla al,b Blod 31 g0

S 5 SRS JEslses

e s Ol 5 edd wll slkbl Ol s Sile
D35l 5 Wb S Nlls T LT Osa3T s baey S
AL 0pl S E LIF L5 s S5 e
4 95 Glwlin U5l sl s oo 0851 5 el J s S
Bl i Cgr (ol JKay S OsasT sl Bl am o
S3F LI bkl 2y SSPSL e shd gy a0

Ak Al e P<e/00 sl 55 SN

Pl
o Tt DS JT L odd s 0 8 o bge 5o

Sl sl 5D A el pasls gl

a3l il glaos S 53 p o placs sl el el =) o5l Jstr

(ol B il £ 1 Kila) gl g 5o 2l

tropl ot el pr ¢V ot 36 W1 1A el Sl 1A sl YT Hed .
(g/dL) (g/dL) (mg/dL) IU/L) (IU/L) U/L) e
YAWEEA EVERY VALY VAN EEVAY VY /6 /1) AV/0OEY S JE \
NAGENA 488t A/ Ye¥/0VEA/SD VoV YELN Y AL/ROEE/YE wmes bl e Y
VVERVE AV Yok VPV /v YAUYEY 8/ o Y¥ eV ALK VAY/FALV/ s v
AYVEUAY /oA /T Voot Y+ 4/¥VEV/0A \04/4+£1/0Y AV/AYEE /YY wmoys bl Ak £
P<i/v0) P<i/v0y P<i/v0) P<i/v0) P<i/v0) P<i/ve) T

(P>0720) 5,10 5 g5 gols sme s w9235 b slesd ‘.JL.»J (JLa dald a5 b les b 0 S o ol (JL.« Aol og S L s sme BN SOl ¢

Olien 5 Sl oaeb U G 5 Lls tne s ob & 3y wBl 2alS
o (P<e/v0) sl als gols gme sba 1) AsWiga0Jb
Lol ol pdle dals sy b sk b oy S
AL edalie 345 gla al,b Blod 5 (gl pae Sglis asgs )
2 Wos 8 oles (L bidial Ok (Y ojled Jpar)

! b-ki)}f ML&A 3 6&.34?)3 A B)LQ-:‘ d‘,.k’

Sem sl o e OLSIT L sad ol glaise 5
055655 5 SISy 05568 YU G sames denST 5 5
(P<+/40) (s)lsgms ssb 4 dald 05 8 b 4l ;5 5Sp,
(P<t/v0) (s ls gme ysbas dblligs0 gl Ol 5 tals
0 A2y Y Ol 4 asan) sog b oles g 4Bl Sl

Cobs Bl a5 1) Ggb SlaeS ST ‘5um~si o g

iolesl Cilies (glaoy S sla jige US55 SlaanS| 5T Cdled anslis =Y ol J st

(o el Bl ) oo e sl

SB35 055658 SMenS 0556 8 SVel 30 s LS|y s ERRUEINAN B 59
(U/mg) (U/mg) (U/mg) (U/mg) (mmol/g)
VYY/VoEY/\ 0 VE/EAE /A0 Ve/oYEE/Ee YV/AYE LAY Y/vote /N PUBIRVAR \
VYV/EYEY/8 8 V£/AAE Vo VY/88E8/4V \V/AYE+ /A0 Y/EVEL Y wsrys kol Wl Y
VoA /A AEE /g £V/Y¥okY/a0% VV/oYEe gk £/0YE/\ 0% ks Y
VAV/AYEY /A0 \Y¥/Vo/oA A/AOEY/0Y Y /AvEs VY AVACESVAR) s bsles s ¢
P<i/vay P<i/vay P<i/vay P<i/vay P<i/vay Oga3l amd

(P>4720) 5,10 5 455 g ols sme D @ gz3,5 b ke ‘.JL.»J (JLa dald a5 b les b 0 S o il (JL.« dald og S Ll sme BN S Ol K

\4¢

¥ oolad [VE 093 [VFAR 5l

R asllal


http://feyz.kaums.ac.ir/article-1-963-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-07-08 |

. &Qfé)})éﬁ ‘;b_,’" d}aﬁ ‘;..BLS’;I

iolesl cilses glaos S 55 AS Bl ol a3 aulie =T ojled i

EPSIRE b el 2 s 55
EE=YD vJLJ Jals \
e a) kol ol ¥
P<u/vvy (J
Y/ /) ko ¥
ACESVARS a3 bolad b 2

(P>+/v0) :)US 3473 65)‘503“ ;;JL&: 4.33:)}\.3)&:3 r.“.w;r.“m Jals gq_,gé)jle)kg w’i\a‘é aJ;O:\.&'_—A' r.“..o dals n;;\i‘)h‘;'..m JMI;QL:J ok

sS pars A0S pl 5 LA s S5 5 JULg
5 Golaime Ml gyl Bld 1L 5 Y ojled pslal)
Cls sgmy dals o5 8 5 es S opl o ol Sdd Bl
WT Casgzy) 305 b sl 9b3) £ 658 55 (P<v/r0)
23 35 haerr JBY 038 b amlis 53 5 (B sl B
5 i sb 4 S s g5 g Sl 0 S
Wyge 25 (8 sjled paad) WS s sdalia e
sy boles (Bbs 08 o ol bl S

3 K355 a5 b sl r-“w ) HL" Aals

53 (e GO aglanas S5 o - 2l3 05 5 4 Glase
b 53 S glad e Jhme Rl JG L lad
S3al5) 33,8 o odalie (Sosk SOIG) Wi g s )12
(60 s S e slon

sl s S AS Bl 5SS sled —E el sl
St 005 a3 03 bokd Jlad als o8 4 Glase
Gty Skl s (KL Lol) s glbedsle
EalKS)) 335 o odalie e s i sk 4 (s OS)
(xbr s S cppenS sl

\y a)u |\f. °JJ"|“‘A‘\ }.\La

]

| anllas

b ksl (Wl aal3) ) 055 SLLses pwiy Sldle o
bobes (L) ¥ oy 8 (SL slakised 5o g b S uS
dald o S L Sos 5 e amb A8 S 58 (w3305 b0
(b)) ¥ ooy B laaised 5o () oyled pseai) CoBIL Pl
Fr s 0 U g Syaode Sleiis Ol ks
53 43 B edaline 3 g 0dd oS 5 JUsg 18 B S Jad
S ardy SLbl s gaS glad e 55,5 s 5l
Sl 53 S slad e el Ad e sdalie 55

Slalab 55 gt S L1 L ol jon Wk su g o)l

L;‘NJ}A&J.SJ\ u:!)g““ﬁ . le.gj—\ UL«JJ.:}\GJ
Sbl s AS Sl s o boles Wl 058 @ Glase
O 53 ol S5 H5L i 5 00 ek (U) 55 0 4 s
(xgen ol Sop S Slon (6501 5) 355 el edalin

Ry 5 4 f AN
o s S AS Sl g Sy S gled =Y oled s e
53 (Sl GLOKy) S lad s 5550 . mbs 05 5 4 Ghate
A}va.d sdalie ((.:M U&;_{) Q?J.g 6‘)5‘)# 4»%.\.3_)} ul)bl

i ol Sop S slen (55l K))

V40


http://feyz.kaums.ac.ir/article-1-963-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-07-08 |

S sbdel rmes 5 L gladd OalanSTy sl
4 e & Sl ks S g B o5 LS
oy om s (W0 L) sad slanSl, S
AP QRGP ISR JCH PSSP P K JOWIN
SRIP ekas0ls (ol laise s asllsal Il Ol
Sl Cind 4 & el GmaldSTy gl ST
3 cmiles G oy 5 0ks S e 55 GAST T Rl
4 fOF] sy dalgs e b Sl SIS, b As
Sl A8 s wallea0dle Ol IS K osle
39S Sl ol 4 e 4 el (g O gl 1351
Sl 53 GAmSI BT AL il SISE e
GG gomnd eS| 338 o B3 SIS, w9 JoSiS
S dzen GlhS| 1 éuﬁ}si eSO 556 88 5 VG
JS2 ROS L 03081 Ui 51adi 55 e 1) (bl (s K4
ol el U gews eS| g Sl LalS [0£] Lilesls
3wl gl Al a8 Gl el 5y
“ Sl T S AT I e 3 ol e
OF it 3o yb 51 1) Ay o0 09051 55 gomsd domaS | g .S
SIS 5 ke g eals HIF ks 5,50 D5 g ST a4
Ojes pol gy 53 [00] daspn falS 1) 0SS5
Ol Jis s & (s slaign 50 U sems AreS) g
pen 3l SIS (gola gne b 4 ST g g (5La0 gl
5 WBE am O3odadeSTy sduls) slag il ol
SR Golssre sba bt opl 53 SlaeST s 055G 48
SBgams deSI g 043 JWd 2 &S S B4 3L
b by b e Sy g 4Bl I S0 sT L5
adllas ol 53 598 0SSy 055U 8 5 VB 6uﬁ;1
heSl g A G sl e 5wz, som S
O ol 4 el 0k a8 556 W8 5 YL U ges
“rss pa efe b bug LIS, Juls)y 1o el
el 0 BT ol sl Bi 4 e Salg s g e
YR PP PO PP SO I R (= PNEH I TH
"5l 5 S s b ke s 5 el e (gles fuS
TRESIES SRR PSRRI PSS LU s S
LS oo il JoS 55008 Jld by IS5, 51, S
Fr e Sl S VB Il s al ply [01]
O3oshd AeeSlp 9 ST pw I, 5 (A6 Fe Dl 3
2 4 ol S48 o5 w3l S SUS 0, 056 I8 00 8
26 dsame Olge a- (GSSQ) amsS! 04568 als

Va1

S 5 SRS JEslses

o
SIHFY st 5 plerdisn Sl 3 Jol @l
Slagbse oo S il (S ol 5 (Sl ol adlas
Saggne il candllas opl 55 il o OLS I L odd obs
Sblwl (ALT) 5laudigsmel o¥T lmzl o~ shu
3 omasiks 5 (ALP) 56lend S JIT 5 (AST) 51 ,audl 5 gaual
Bl S 52 pre oesdl 5 B G Sl SRS
sdalis aals o 8 Il (gl hse b amlis 55 OLS JT L o
op 53 M3 ¥ Ol 4 gl s3g Dpas (rizmes D
el paFLE e gl Ol el (AL Sl g 0
@il 52 s s Jleg am B OF (Bl lsle 5 aS
ALP 5 ALT AST i a5 7 sh i oS ol
el b 5955 g 8 S el 350 mewy 5 sba
pade 0 S f 4 bl ol 0ad by sl dhu cLis
sl B S ol e 5o AST ghu 405
s 0 LS 1) SMas Obdw g B e sS )WE1 (g
S o B 1y Sl 5 Sl 4 oYl fods &5 ALT
GAFE Sl Sl Ll g ey Feelaitl AS ln
G o Sl WL Sl ke ddbe AS ol
Il ke ol S Ol 5 o3 Johe ol I S
SRas G ) [00] Wil 4S50 ke laelis 5 Shes
s s b pb s n s preadl msshe ALP e plan
4 ALP o, ch..a Sl Bl Al e bLo,) 55 gAS slad s
[0V] Asb e sl oyl S5 [ gua 5 g SRl s
S 4 38 o bl Wl Ml e 2S5
23 Kl o ol sl Bse 53 wszay) sag e b b
SIAn s P S gl e 5l cales
sldsbe s b ds Ll cadle oIl 5 conles
skt ALP ol g J 528 [OF] il A o> ol
bS5 53 e il pRiR3 55 3 g U nSs
351555 Ol pmdi (g cpl 53 M3 0 L I, (s AS sad gl
s S &S 03 e S 18 558 5 e pS
S s (b 0 53 45355 335 220 b ks S edalis
S s w8 edalie Cads 55155 Ol ek kB (ol
Ble 55 g,y iblwe OIS 59 cul 45 U35 oy 59 S
Gbadl (e A s e e UL T Cubs gAS 2l
R L alpd 5 b b s e adlas ol mlidoaul
asb syge 1y L@l 5 wils Sl o ool s & oloondd g

A‘ji dudls.lébs.\d)dd#df}éb- d‘Jﬁ BL .MA;;G )|J5

Ay A)Ml\i AJ‘gbl\\‘I\ﬁ }..»L

R asllal


http://feyz.kaums.ac.ir/article-1-963-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-07-08 |

.. eQﬁé)}Jéx g;‘),’; J}«dﬁ dhu?;‘

4 agray) sog e b g gl pwyp 5o [ ASb e
S 45‘,.?@& wa A Ode 4 gldE e deons Y Olgw
copped el o b3 sbml b gla s AS 3L s (SnS 5
W,y sog s b SKea 5 Deshpande adas s
Sl g 2l o 3 5as V0 Ol 4 Aoy 0 Ol w
(S50 ($3S (AS Bl el by Sy S8z e
55 st U] ol 025 sl 218 5 Yl 55
oo Aoy V) anlllae cpl 55 4gma,) og s ldde i

J..’Gbuﬁ 2P Sals (‘;;l.\.c

& 5 4o

21 s SEPSLL Ol ol ) p mls
plnil 3 ccnl by Aas e DL Calis gAS )l hle
nsras (e s dgax 5 W1 s dals gla b3l
ol 5 K Cgr A sl K Ol 4 Kl
23 «2abs solem 53 sz g sSST a5 AL gAS
At 50 HU e (N 208 aog 3 Ol e
5 O (ol oS g0 slge b osle Gds S 5wl o s
sfes 3 Fh Joe 5 JSs sl b pilSe
s J?T Slalhae & 5L O N5PSL,6

S8 g K
ARy pimgh Ciglae I a5 b Iye il
e pll slo aush ol S S dely el IS

.JJJ‘}J J"ﬁ‘ ‘) ).,,pl?

References:

[1] WHO Expert Committee on Diabetes Mellitus.
World Health Organ Tech Rep Ser 1980; 646: 1-
80.

[2] Pickup JC, William G. Epidemiology of
diabetes mellitus. Textbook of Diabetes. 2™ed. UK:
Blackwell, Oxford; 1997. p. 3.1-3.28.

[3] Cerielo A, Motz E, Cavarape A, Lizzio S, Russo
A,Quatararo A, etal. Hyperglycemia counterbalances
the antihypertensive effect of glutathione in
diabetes patients: evidence linking hypertension and
glycemia through the oxidative stress in diabetes
mellitus. J Diab Compl 1997; 11 (4): 250-5.

[4] Kaneto H, Katakami N, Kawamori D,
Miyatsoka T, Sakamoto K, Matsuoka TA, et al.
Involvement of oxidative stress in the pathogenesis
of diabetes. Antioxide Redox Signal 2007; 9(3):
355-66.

¥ oosled [VE 0,8 [\YAR 50l

| anllas

~(GSH) slo! 0556588 (55, 5 31T, 0556418 b
B e e R M IR =t
s &y i &S 335 0 Jolo lS) 0536 S Ol
b i 5k 5 AS Al | g 4y 5S35 055 S
SLb s 53wy Gpas b e Gl SIS, 0l
S e3gad Ll An Iadoms 1) US4, 0l Il abs
- GHIP 5 sl 556 S S5 g 1, GSSG G e
bl 0l sl b 0 prlSy5 S haw g JWb slacd gl ols)
S 23 S patuia SN G a5 sarme 4 a5 b AS ol
RS Al 53 1y g il SIS syl s
ST AN e Sl O G b S gl e L
oon S o Jlesl 35T SadGsl, (hils) 5 (Sl
S R B O L P e
SlFer 5 [V el ple SOIE L wzay; o5l s,
S e sS S gyl S aS sl el OLES Slideg s ,ls
S5dem Jb s Olge 4 e sSHsS i ple (p fegs
5 slesgs s Jsha dsgiem 53 O 3525 45 AL w5235
ol JOA] ol ks esls el ale hss 5 OLS| AS
m Sl 03 Sl SIS Glyls 45l sy 3l ke
53 [08] A3be (SO s SO9 Jlpd g3 p s SIS
25 olsen wara); edd Col &S ol opfege (gl 2
O 03 o b 5 Ml iz 3,8 15 oolisal 550 s b
o DI laddlas e 55 Gl a B S 50k a4 tASl e
5 Sl 0z 3158 Y] Ol 5 [V ] Sblg s 0T 6l

Waal .}LJ‘J' J}.,a.a ﬁéuﬁ 2 &~ 43}’:.}))' S Sl ok &5

[5] Bulter R, Morris AD, Belch JJE, Hill A,
Struthers AD. Allopurinol normalizes endothelial
dysfunction in type 2 diabetes with mild
hypertension. Hypertension 2000; 35(3): 746-51.
[6] Murugana P, Pari L. Antioxidant effect of
tetrahydrocurcumin in streptozotocin—nicotinamide
induced diabetic rats. Life Sci 2006; 79(18): 1720-
28.

[7] Cameron NE, Gibson TM, Nangle MR, Cotter
MA. Inhibitors of advanced glycation end product
formation and neurovascular dysfunction in
experimental diabetes. Ann N Y Acad Sci 2005;
1043: 784-92.

[8] Kalia K, Sharma S, Mistry K. Non-enzymatic
glycosylation of immunoglobulins in diabetic
nephropathy. Clinical & Chemical Acta 2004;
347(1-2): 169-76.

\R\%


http://feyz.kaums.ac.ir/article-1-963-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-07-08 |

[9] Jandeleit-Dahm KA, Lassila M, Allen TJ.
Advanced glycation end products in diabetes-
associated atherosclerosis and renal disease:
interventional studies. Ann N Y Acad Sci 2005;
1043: 759-66.

[10] Liu HR, Tang XY, Dai DZ, Dai Y. Ethanol
extracts of Rehmannia complex (Di Huang)
containing no corni fructus improve early diabetic
nephropathy by combining suppression on the ET-
ROS axis with modulate hypoglycemic effect in
rats. J Ethnopharmacol 2008; 118(3): 466-72.

[11] Vestra MD, Fioretto P. Diabetic nephropathy:
renal structural studies in type 1 and type 2 diabetic
patients. Internatrional Congress Series 2003;
1253: 163-9.

[12] Bulter R, Morris AD, Belch JJE, Hill A,
Struthers AD. Allopurinol normalizes endothelial
dysfunction in type 2 diabetes with mild
hypertension. Hypertension 2000; 35(3): 746-51.
[13] El-Bassiouni EA, Helmy MH, Abou Rawash
N, El-Zoghby SM, Kamel MA, Abou Rayah AN.
Embryopathy in experimental diabetic gestation:
assessment of oxidative stress and antioxidant
defense. Br J Biomed Sci 2005; 62(2): 71-6.

[14] Peerapatdit T, Patchanas N, Likidlilid A,
Poldee S, Sriratanasathavorn C. Plasma lipid
peroxidation and antioxidant nutrients in type 2
diabetic patient. J Med Assoc Thai 2006; 89:
(Suppl 5): S147-55.

[15] Ramesh B, Pugalendi KV. Impact of
umbelliferone (7-hydroxycoumarin) on hepatic
marker enzymes in streptozotocin diabetic rats.
Indian J Pharmacol 2006; 38(3): 209-10.

[16] Liu HR, Tang XY, Dai DZ, Dai Y. Ethanol
extracts of Rehmannia complex (Di Huang)
containing no Corni fructus improve early diabetic
nephropathy by combining suppression on the ET-
ROS axis with modulate hypoglycemic effect in
rats. J Ethnopharmacol 2008; 118(3): 466-72.

[17] Akhtar MS, Igbal J. Evaluation of the
hypoglycemic effect of Achyranthes aspera in
normal and alloxan diabetic rabbits. J
Ethnopharmacol 1991; 31(1): 49-57.

[18] Holman RR, Turner RC. Oral agents and
insulin in the treatment of NIDDM. In: Pickup J,
Wiliams G. (eds.) Textbook of Diabetes. UK:
Blackwell, Oxford; 1991. p. 407-69.

[19] Larner J. Insulin and oral hypoglycemic drugs;
Glucagon. In: Gilman AG, Goodman LS, Rall TW,
Murad F. (eds.) The Pharmacolgical Bases for
Therapeutic. 7" ed. New York: Macmillan; 1985. p.
149-51.

[20] Luo J, Fort DM, Carlson TJ, Noamesi BK, nii-
Amon-Kotei D, King SR.  Cryptolepis
sanguinolenta: an ethnobotanical approach to drug
discovery and the isolation of a potentially useful
new antihyperglycaemic agent. Diabet Med 1998;
15(5): 367-74.

[21] Kesari AN, Gupta RK, Watal G.
Hypoglycemic effects of Murraya koenigii on

VaA

S 5 SRS JEslses

normal and alloxan diabetic rabbits. J
Ethnopharmacol 2005; 97(2): 247-51.

[22] Gupta RK, Kesari AN, Murthy PS, Chandra R,
Tandon V, Watal G. Hypoglycemic and antidiabetic
effect of ethanolic extract of leaves of Annona
squamosa L. in experimental animals. J
Ethnopharmacol 2005; 99(1): 75-81.

[23] Ivorra MD, Paya M, Villar A. A review of
natural products and plants as potential antidiabetic
drugs. J Ethnopharmacol 1989; 27(3): 243-75.

[24] Kesari AN, Gupta RK, Watal G.
Hypoglycemic effects of Murraya koenigii on
normal and alloxan diabetic rabbits. J
Ethnopharmacol 2005; 97(2): 247-51.

[25] Marles RJ, Farnsworth NR. Antidiabetic plants
and their active constituents. Phytomedicine 1995;
2(2): 137-89.

[26] Suresh KG, Shetty AK, Sambaiah K, Salimath
PV. Antidiabetic property of fenugreek seed
mucilage and spent turmeric in streptozotocin-
induced diabetic rats. Nutr Res 2005; 25(11): 1021-
8.

[27] Babu P, Srinivasan K. Hypolipidemic action of
curcumin, the active principle of turmeric (Curcuma
longa) in streptozotocin induced diabetic rats. Mol
Cell Biochem 1997; 166(1-2): 169-75.

[28] Arun N, Nalini N. Efficacy of turmeric on
blood sugar and polyol pathway in diabetic albino
rats. Plant Foods Hum Nutr 2002; 57(1): 41-51.
[29] Araujo CC, Leon LL. Biological activities of
Curcuma longa L. Mem Inst Oswaldo Cruz 2001;
96(5): 723-8.

[30] Rao CV, Rivenson A, Simi B, Reddy BS.
Chemoprevention of colon carcinogenesis by dietary
curcumin, a naturally occurring plant phenolic
compound. Cancer Res 1995; 55(2): 259-66.

[31] Limtrakul P, Lipigorngoson S, Namwong O,
Apisariyakul A, Dunn FW. Inhibitory effect of
dietary curcumin on skin carcinogenesis in mice.
Cancer Lett 1997; 116(2): 197-203.

[32] Srivastava R, Dikshit M, Srimal RC, Dhawan
BN. Anti-thrombotic effect of curcumin. Thromb
Res 1985; 40(3): 413-7.

[33] Nirmala C, Puvanakrishnan R. Protective role
of curcumin against isoproterenol induced
myocardial infarction in rats. Mol Cell Biochem
1996; 159(2): 85-93.

[34] Venkatesan, N. Curcumin attenuation of acute
adriamycin myocardial toxicity in rats. Br J
Pharmacol 1998; 124(3): 425-7.

[35] Mahesh T, Balasubashini M, Menon V. Effect
of photo-irradiated curcumin treatment against
oxidative stress in streptozotocin-induced diabetic
rats. J Med Food 2005; 8(2): 251-5.

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

[37] Gupta RK, Kesari AN, Murthy PS, Chandra R,
Tandon V, Watal G. Hypoglycemic and antidiabetic

¥ oosled [VE 0y08 [\YAR 5ol | b asldeas


http://feyz.kaums.ac.ir/article-1-963-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-07-08 |

.. eQﬁé)}Jéx g;‘),’; J}«dﬁ dhu?;‘

effect of ethanolic extract of leaves of Annona
squamosa L. in experimental animals. J
Ethnopharmacol 2005; 99(1): 75-81.

[38] Reitman S, Frankel S. A colorimetric method
for the determination of serum glutamic oxaloacetic
and glutamic pyruvic transaminase. Am J Clin
Pathol 1957;28(1): 56-63.

[39] Kind PR, King EJ. Estimation of plasma
phosphates by determination of hydrolyzed phenol
with antipyrin. J Clin Pathol 1954; 7(4): 322-6.
[40] Lowry OH, Rosebrough NJ, Farr AL, Randall
RJ. Protein measurement with the folin phenol
reagent. J Biol Chem 1951; 193(1): 265-75.

[41] Malloy HT, Evelyn KA. The determination of
bilirubin level with the photoelectric colorimeter. J
Biol Chem 1937; 119(2): 481-4.

[42] Esterbauer H, Cheesman KH. Determination of
aldehydic lipid peroxidation products:
malonaldehyde and 4-hydroxynonenal. Methods
Enzymol 1990; 186: 407-21.

[43] Nishikimi M, Rao NA, Yagi K. The occurrence
of superoxide anion in the reaction of reduced
phenazine methosulphate and molecular oxygen.
Biochem Biophys Res Commun 1972; 46(2): 849-
54.

[44] Kakkar P, Das B, Viswanathan PN. A modified
spectrophotometric assay of superoxide dismutase.
Indian J Biochem Biophys 1984; 21(2): 130-2.
[45] Claiborne A. Catalase activity. In: Boca Raton
FL, editors. CRC Handbook of methods for oxygen
radical research. Florida: CRC Press, Boca Raton;
1985. p. 283-4.

[46] Rotruck JT, Pope AL, Ganther HE, Swanson
AB, Hafeman DG, Hoekstra WG. Selenium:
biochemical role as a component of glutathione
peroxidase. Science 1973; 179(73): 588-90.

[47] Mohandas J, Marshal JJ, Duggin GG, Horvath
JS, Tiller DG. Low activities of glutathione-related
enzymes as factors in the genesis of urinary bladder
cancer. Cancer Res 1984; 44(11): 5086-91.

[48] Lee G, Luna HT. Manual of histologic staining
methods of the armed forces institute of pathology.
3" ed. New York: Mc Graw-Hill Book Company;
1988. p. 32-107.

[49] Kart A, Cigremis Y, Karaman M, et al. Caffeic
acid phenethyl ester (CAPE) ameliorates cisplatin-
induced hepatotoxicity in rabbit. Exp Toxicol
Pathol 2010; 62(1): 45-52.

[50] Drotman R, Lawhan G. Serum enzymes are
indications of chemical induced liver damage. Drug
Chem Toxicol 1978; 1(2): 163-71.

[51] Muriel P, Garcipiana T, Perez-Adverez V,
Mourelle M. Silymarin protects against paracetamol-
induced lipid peroxidation and liver damage. J

¥ oosled [VE oy08 [VYAR 5ol | yas asldead

Applied Toxicol 1992; 12(6): 439-42.

[52] Thabrew M, Joice P. A comparative study of
the efficacy of Pavetta indica and Osbeckia octanda
in the treatment of liver dysfunction. Planta Med
1987; 53(3): 239-41.

[53] Naik SR. Antioxidants and their role in
biological functions: An overview. Indian Drugs
2003; 40(9): 501-12.

[54] Lil JL, Stantman FW, Lardy HA. Antioxidant
enzyme systems in rat liver and skeletal muscle.
Influences of selenium deficiency, chronic training,
and acute exercise. Arch Biochem Biophys 1988;
263(1): 150-60.

[55] Curtis SJ, Mortiz M, Sondgrass PJ. Serum
enzyme derived from liver cell fraction and the
response of carbon tetrachloride intoxication in rats.
Gastroentrol 1972; 62(1): 84-92.

[56] Chance B, Greenstein DS, Roughton RJW.
The mechanism of catalase action. 1. Steady-state
analysis. Arch Biochem Biophys 1952; 37(2): 301-
21.

[57] Naik SR, Panda VS. Hepatoprotective effect of
Ginkgoselect Phytosome in rifampicin induced liver
injury in rats: evidence of antioxidant activity.
Fitoterapia 2008; 79(6): 439-45.

[58] Naito M, Wu X, Normura H, Kodama M, Kato
M, Osaswa T. The protective effect of
tetrahydrocurcumin  on  oxidative  stress in
cholesterol-fed rabbits. J Atheroscler Thromb
2002; 9(5): 243-50.

[59] Okada K, Wangpoengtrakul C, Tanaka T,
Toyokuni S, Uchida K, Osawa T. Curcumin and
especially tetrahydrocurcumin ameliorate oxidative
stress-induced renal injury in mice. J Nutr 2001;
131(8): 2090-5.

[60] Shankar TN, Shantha NV, Ramesh HP, Murthy
IA, Murthy VS. Toxicity studies on turmeric
(Curcuma longa): acute toxicity studies in rats,
guineapigs & monkeys. Indian J Exp Biol 1980;
18(1): 73-5.

[61] Qureshi S, Shah AH, Ageel AM. Toxicity
studies on Alpinia galanga and Curcuma longa.
Planta Med 1992; 58(2): 124-7.

[62] Lao CD, Ruffin MTt, Normolle D, Heath DD,
Murray SI, Bailey JM, et al. Dose escalation of a
curcuminoid formulation, BMC Complement.
Altern Med 2006; 6: 10.

[63] Goel A, Kunnumakkara AB, Aggarwal BB.
Curcumin as “Curecumin”: From kitchen to clinic.
Biochem Pharmacol 2008; 75 (4): 787-809.

[64] Deshpande SS, Lalitha VS, Ingle AD, Raste
AS, Gadre SG, Maru GB. Subchronic oral toxicity
of turmeric and ethanolic turmeric extract in female
mice and rats. Toxicol Lett 1998; 95(3): 183-93.

144


http://feyz.kaums.ac.ir/article-1-963-en.html
http://www.tcpdf.org

