S gxiaa |) Allie ylgic 9 Juulad azalye DaneshResan.com lw 4, allie o2l WORD oL axg g
Suiliae 9390 wabw rpl )3 S ld Allie Houlue ¥ )l Hina
gy Ao

g o Wl 039, (slacaml 51 419235 (Joill o 5las Blis L5
2] 20 ige 33 onilawST Ly ] 1S b Sl 53 ko

‘\J‘}@PL}; L_u.a‘).o :0(5.\:)._: Ls;s..c :iu_au.a aela :"UAL.Z )J‘Z’J :YLS%SJSJS J:s.g.a.u z\ﬁts.:.\Ln daso

"ol iaols Saie Sl Jule
1392/12/13 5 pds g, 1392/10/11 b s 4,6

sl anllae ol o il o gulannST oyl 5 05T la JI5ol, ol 50 (S5l 5 o] T ibidlone <l 31 1,18 439255 [BAB § dio ) (shns
ol 00 gy 3 DL g0 0aisS il o ol Glaige ;0 guilanST Lo il 5 Sledg, lacauml (59, » argzs,; 0 las

Voo Ve i adsslite lajes poe 5 po0 slaeg,T el Jloyi sl 05,5 28,5 plal 0,5 (1 o 3 il slagise 9y GialesT O by
Syge 4 el 59y 53 (PSS 2 055 (oo Vo) S 55t 593 <S5 p ke 09,5 «(Shss S0 4 g, To Dda 4 9235 0)lac (p,55kS 05 e
Lo ig SlaS igte 3255 51 o 595 ,lez 1 ioged S8l )0 SLuS St 590 ST L ol jem azgzo,; o las aliie slajes il g ponty 09,5 (IP) (i35
Sloap il cllad g a3l 60 slle s Fojlail s (bl ol Sl o) sl 53555 Bl aisad pl GMST T nl S (9> Aiged 5 st
WA (6y5] gz SlowST sl

o] (o 80555 il oo 35 L oy o, oy el (53 gl oSl 3585 bl 5 s, slas s 55 oy 5 055 il
Sl gt 00isS dl ;0 09,5 10 VB 5 jUgennd sy gm laSTy 5ibslS sl 5T codled 10y0 5 snalice SluS Sgie oS il )o 09,5 (o
Sl ) 09,5 a4y S 1y (10 cime Gal33 5B g Sg0md SnSTpygms Cdled 235205 5 DL gie plgs 0atiS Sl ,0 09,8y Ll (P[4 0) zals
(p<el-0) s o 20l sl arszra s ojlas Js (P<+10) Gali¥l 1) o CgmslinSTy SlaS g (P1-0) ol i LS jigis ousS
oS Slidlne Sla gt S| (AU Slacnl Jlis )3 1) (plimo Ghge S 03, Wlgioe 419735 45 wad o0 Ol i cnl i 9 (5 amek
il T Sl Tl ols bl 4y 20,5 bliz S pl 4 sy e L3

o (ige 035 taulounS] o il (OluS Sgte sz ) 0 las | gaudS Wlods
A\ %JJ‘ AVA-VYA >° sr}é BJLQJ! sr?fa.; 9 S 093 sd.f})‘ é.-:}% Al:.u

CAVEFOFYYAF L il o condigm 09,5 ¢ S 0aStils (Jus )l (S pole olKitils s )l 1w Ko w01
Email: m.mazani@arums.ac.ir
douda
RVH NPTV I LS IRV X g L COWR P T PY WP PE-S oW
5w ssb 4 gl opl eslital aas e L LSt s o 1,
L TR S T P

e a alagls x> (Sdgdonl SPLT wluS g

P oy 4 Gl Glaceta )3 gewy jeb 4 oS 8900
2 pS oo 58 eolitul 8590 wdgilegy Cu )l g b e leys
el ol sl (Slbyw Gl dshs 5 ogdle LS Sgte

(J st oy ) Ol e sl e sl (S e olSils ¢ S o dSTESNS  pand g 03,5 Ssbwl

Ol G ¢S sals 0SS (5 15 Aly ol sl31 o250

Ol 5o oS snls 0SSl (0 Aty oSl 5151 olKls T

Ol 5o e Sk sl S5l 58 Aoy ol s13T o8l

Ol el g (S sals 023l Ol g5 oK

Ol Ol (S el 012305 (g oKzl

Ol e ooyl Ol O Kt g ol ¢ oyl Aol g e Dot sl 5T oKl ¢ S puals 0aSiils 53,5 dmls oDl T oKl ¥

Ol s i ol e oDl 13T o8zl ¢ SCd sals 0aSCEils (65 g 55 05,5 JLoLzils ™

4


www.SID.ir
http://daneshresan.com/

S gxiaa |) Allie ylgic 9 Juulad azalye DaneshResan.com lw 4, allie o2l WORD oL axg g

Suiliae 9390 wabw rpl )3 S ld Allie Houlue ¥ )l Hina

U)o g (PO s

OO BUT OUg ) (SURAWT 7 WGED) ) (PG U (e o u

WS Uiy 9 9lse

@lme sl sy el Rl (s -l
g oo b (ame o 05 Wee VO G55 4 5ty Sede
Celu 03lge 5 olidy, cels 0ojlgs Cow ouls S Cusb,
JU ok 4 Sl LIS (DU Jpol w35 )15 (So56
50 2Balesl Slls 59, » I GlaSisy 5 ab cole,
oRails S50 aile] Sl Goim » o )sS 4 w36
il oo e FY Toles .cd)F 8 Jos) (S psle
Jlr sl 095 Wl s (9B Cide 095 (A 50 9 WD
wyzoy; ojlas pgd 0g)S 4 s, Yoo Soe 4 (ShheS onlle
S Sgo 4 35, ¥r Sae & (Voo 'mglkg bw.) S1,55
Sae 4 (Yoo MOKG DW.) w9235 (S1hos o)lac pg 05,5
LS Slie S &0 ar plicw 59, 50 oyl 05,5 4 s, Y
05,5 i 3,5 (Yo MOKG bW.) 90 4 Slus 5ste ()l
59, ¥ sl (Voo mO/Kg bW.) (S1s5 a3 )5 0 lae oy
plisw 5oy o LS pgie (Slao B 550 ST 8,5 olpee 4
0923); Shed ojlac wid o9 « (Y- mglkg bw)
590 S5 305 elyer 4 g, Yo e 4y (Voo mg/kg b.w.)
(V- mg/kg bw.) el 35, » SlaSyste Slao Jobo
Ol OlaS Sgie &5 5l o Se) Ll S Sl
"ol ST ke ol iz G35 ged 5 008 Lo
4 psiiss b U5 5l ead ad sleaisel Geizen 5 (TAS)
lindg s wpie Bl 3,5 BLSI L 5 o0 5,5 SzrsS (claass
09lolS (et w9 edd (igen nljses b
ole (SOD) jbgemss  SlacesTppgm  (GPX) jlarnsl
38,8 35 calis ol (sl oy 2 5 (MDA) w5l

G5 oliws 4 Bl Sgte (il SIS G e 3 (S

s> u_i:)}J}JLA s_:l).,.,_’.: 039, bl s_:LQ,..” .QQ;GA ,on).c
ol osalie (l> (B)lse rimee ELEL] Jlowl Est
v Sl g (Y ))aie SluS gt Bras Cdlae
rdgiSly Gl cage 5 walioe |y silannST slae s
Jdo 4 (V) osdie gl s pdyeaml 5 o5mST L a5l
5 eolainl Cros 4y Bl Oldlas GluS g ol ol
Cudte O3 Gli, 158 S el 00,5 oy Gg b losnST ]
SN e ojlas A sy aile bS] ol
Gl S oSas (g5, lag] 3t e Ll (F-F)aies
Oleyd gy o plgie 4 (LS (slaolac jloslinul o5

ol g s low 5l g lewn yo Wilgi oo 2L Loy a5 Wlosls
Foe Slesd (oot slag s aiile lag s B rae 51 36 (5)lse
ole P L cul oo oolgils 3l ang=o s (3-Y) axal
slagla st T o 15598 51 o (Curcuma longa L.)
e 30 05y 4 Lis sl ded ;o a8y 4y aS el oud arslil
pors-(10) 05t e 2l (a5 liwgasn) Lol (3,0
Jbed oole a5 canl K5y0,5 oy leSn duo 0Y-0 (gol> a9 5
25U saxie Sladllas o5 anil oo o) Slitie 5 cmesS 565 o
9 29l (Sodom Cblix grng b b osle (pl 0o Lo
ol 1 guilannST ol g 05T Gla sty ol o o Sleys
Sl 00 555 Sloys (ols s yinge 51(VY-) +) smo e
(1F) Gy 0o (VF) lannST il Ol 4 s on w5205
Sl oy addllan ol 5l Gas sl o o1 (10) oS cbla> 4

Jolie ,0 009, (oBL el g SloeuST 5T glis 1 asex o3

adlllae g, o150 () Jgo

bog,S o Sige olaas Goy Yo l) Sloye JSSsn (¥+ 55559 sl DS st 352 5725 953
(mg/Kg/day) (mg/Kg/day)
\ 4 ol Nacl - -
Y \ 920,35 Nacl - Voo
Y \4 dg>d,5 Nacl - Yoo
¥ \l ol SlS g Y. -
0 \4 4923 ,5 SlS Sgie Y. Voo
4 \4 49235 SlS Sgie Y. AR
Folpm O 035 ¢SS oS e

2 Total anti-oxidant status; TAS
3 Glutathione peroxidase; GPX
4 Superoxidase dismutase; SOD
5 Aldehyde malondialdehyde; MDA

VY


www.SID.ir
http://daneshresan.com/

S gxiaa |) Allie ylgic 9 Juulad azalye DaneshResan.com lw 4, allie o2l WORD oL axg g

Suiliae 9390 wabw rpl )3 S ld Allie Houlue ¥ )l Hina

RS IS L S L T

NI TR

b oo OselienSln a3l plyie & MDA s
65 o3l (TBARS) sl S0 550 )bge S35y Sy g,
(YY) css

SPPl gt Gloom; 2 =0

p9355 il 5l e il < 10wl b (8L sladiges
Py S S8 se o) pdled bog b B3 s> e
odls [y O=F UM Cwalbes 4 poig,Soo b g ol oaible> 431l
L (Sgdglgnms slogw,n olp b oslagiy b
6255 95 Sn b 5 i greal K5 il 5 el ilon
S BV

5 OIS el A5 Bsy b psigss il cn] (liee
o)y ks 45 Dy oy (V) Ad ooy Voo 4 (S
i 0503 g Sl (sl 1 (83 0505 By 5 pailss
oy p bawgie (a8 olsS )3 ) oped slajp o5 (A obsS o
Oy e 3l 5 Yoyl slagn il (ad oligS o Y
0p05 g5 a5 (Bl sl 10l 4188 L 50 F 0l o
oMb WS, @l e ope (b Dl (gl taiad (oes
7S Slp Fopsadinl IS 0585 b 5l sl ) oyed poelin]
A 50 T oyl lazmeale Y 5 sl F 0y bl Y
Sl gl el gk s o i Sl s ws S
O opei Gl slagshe (moge 3959 1y ho oyed (b
Gl bl 0929 ¥ oyes 4l Lid jo haid Clpdl oS 39>
Y 4wl (35S wad Sl lp o ¥oopes al Las s
chie Ve Olge 2 sl 4ol ad)S L 0 ¥ oyl lazale
A At (295w Se

laools 5T -

i 56T Y 3, SPSS 158l e 5l eslind b mls
Obad e 5 Sl Sl O g0 4 Jols (oS slaosls
Sy olyly T g Loy S oo (bl dglie s 0ol
@l o sl T S e ol Jlis 4 5 (ANOVA) ' L
Oyge orllym Sy S Cnd b (Sjelailigtane (2O 0y
Wb et oy S Dgls oS Jloj 1285 )3 anlie
B o oamis o (g e o L laog S o Sibe

A ALl s p<-/-o haw

8Thiobarbituric acid reactive substances

9 hematoxylin and eosin (H&E)

10 Gulgun, et al (2009)

11 one way analysis of variance (ANOVA)
12 Tukey's test

13 Mann-Whitney U test

EBEWE o8 ,5 5l oluS jsie [ obesd ol -0
5 abends sl plas ol )l 5 a5l Pharma Ges
a5 (Randox laboratories Ltd) Lol uSgas, oS,
(DMSO) Bl 5ol g e ) AW
Y ok L Jebl (EDTA) ol sl gLl
C855 5l gl Sle plu 5 (TBA) el S5 bses
obons Slge dad Laials (gl 5 1S .l Sigma Chemical
sl alaslel ass

L6 5 (Curcuma longa L) asges,; izl 5l (g, =2
daige drwgi 9 SS 09,5 Lawgs oLS ad (gl > adlate
gl sl oolol L2855 18wl 0,50 (s (S plelS
Cd)S Oyge \C)‘)&"-"’ 9 )L gy oals ail) (g, elel
Slewl jo g Sz olyT Glga 4o g oo atud Wels” oL .(VF)
e Jgbl o olS 5l a3 ao [z wial jog JolS b
L iy o0le 00l Soudn iles g 71l g 05 00l 15 0o o
SLF b azys Frosles 5 ol JLed o )b, 5l eolan
» Dgliie Glckile b agzs s ojlas Coly 0 5 0b b
(V- +mg/0.2ml v - - mg/0.2ml) 50,5 Jgle PBS

STl sl (5525 o3luil =

SUCIRA ROt I

a8y Ve S 4 g oo TPM o e sladigas
L (TAS) Ldb ol olocST ool Jlade diad g Gl
SIS sl g, TS0 (i Sy Joe Sl eslind
(1Y) 08 65 o5l T ol Lasg oy caross (TAR) "ls

(SOD)3lg0ms SonSTyy50s =¥

oolicies] SOD Colad puwsd (glys 00 (yigan 033, <l ;|
b e DMl Gl al Sl s as
(VA) 23y plomil (5 yagidy Sl

(GPX) sy 3523655 collad (5 5 oll =¥

039, &8l o )Sen 5 ;L—lfl’ S oelel  GPX el
(19) cas b))

(CAT) ;YL coleb (5,5 o5lil =¥

CAT 5,5 o5l j3 ') Lawgs ot &il)) 3,
(Y) as ooliul

S GgamliaSTyy -0

1 Katiyar et al. in 1996

2 Automated colorimetric

3Total antioxidant response; TAR
4 Erel O. 2004

5 Paoletti et al, 1986

6 Paglia et al

7 Claiborne


www.SID.ir
http://daneshresan.com/

hlSed 5 e dao

w03 Wl 039y (slacunl p g23); Joilil ojlae blis 50

(Voo MO/K) joo b ag20)5 olyer 4 SluS gte oaiiS
oS 5 Juktol sladshe 59,5 5 al s o i Sl
039) ($9y° dbgre (D p (pizmen g o) (Vb CeenS b
s 05 (0-S8) b eanlin bl slaoailadl |
St (Voo MOIKG) 590 b a9z 5 SlaS g oaisS
LS ige bis o o)z 4 ol Jilite LS o]
Ot obyS (IS 0yer (P USE) ol olas wing 60,8 il
5 Sl igte oaisS 28l 09,5 )3 ol 5 Sl 352s o
28,5 09,5 5l s lose sob 4 (Ve o-Y e MOIKQ) wgzs ;s
(P <o 5 p<elod cass @) 39 Sl DS gt saisS
o5k 4 ooy 5 e (S3elsil g (B3 0l @B Y Jgu 5

Gl 00l o0ly ulm; Ao

b
b e e (255w S oz 3l Jel il
@l onl oeizmen (V US2) sl Gl 1) 089, 53 Sojglyians
)‘..\.Zi.c 4 dg> 3] o)La.c (VSR R as Y 9 Y 61"“5)5 6‘)‘.’
JS) b cnS wing 09,5 <l o Y- -mg/Kg o V- -mg/Kg
el o olsS g ol (bl lo sle 3585 40 (gl e
s a5 29,5 0 a5 Jb j0 aid cdwlie dald 0,5 L b
QA D s g o oligS Widgs 00,5 dl o LS Sgie
oot 4y Lid )3 (55555 el ladshe 3985 w039, loj
055 ez 5 ol Gl S ealinl sladshe 55,55 L
aw b anglio 0 Ol opl o5 (F- U8 ) 0d ssalive bl

cdl,ye 09,5 48 e (p<-/4Y) Sl Ll Jgl 09,5

(eSlo £ Jlno 51 Blanil) GialesT o590 slaog 5 st Sl 005 (55, s, 31 anslin ((Y) Jguar

P393 SOb 4 sl 0 03

bog 5
o g5 ads o5 ) <l

J5S 095 NARETAN -Ivox.l-y -loox I\

(Mg/Kg V) agzs,; -Ivazel-o NARELURN ARETANY
(Mg/Kg ¥+ +) agzs,; Vel NAVSSY Ry AN
(Mg/Kg ¥+) oluS pgma YIvAz-IYob V[aax-/\Ab AAREAR 1)
(MY/KG Y+ +) agz0,; g SluS pgia \fvt.[\sac -[aAt-/\vac Vvt /vaac
(MY/KQG ¥+ ) agz0,; g SluS pgia -IvAz-[-Ad -Ivaz./-od -Is¥x-N\ad

p<-l JyS 09,5 b aslie 4o s xe glas b

P <10 J5S 09,5 b awslie jo o sxe gl @

p<-l Sl yigie 09,5 b dnlio jo )b gwe Sglasip P <[ Sl yigie 09,5 b dunlin jo o gme Sl IC

b awslio ;8 0 05,5 ,0 SOD e (p<-/-0) wis sonlice
[ 5l et ol Ll Sl ol |, Gl 5 S igie 0,5
o CAT mhaw o050 ,0 S i mls wgs o e bl
09,5 b aulio ;o 1, GPX e SluS gie U pae el sy
2 Ll (p<el0) ol ials gzs JB e 4 58
zF JB Oyp0 4 F 098 4 s ] s 75 O (slaog S

(Y= Jgaz) ols olas alssl

05,5 o a8 ol ol aleerdsn b)) 5 Jol> @bl

03,5 b aulie ;5 SOD gelaws (Y 05,5) szs); ouisS il o
28l 09,85 50 g (PH140) Vb s losime Spge & JpuS
(P<1-0) o3: ol )osime g a4 DS e saniS
09735 ojlas po g SluS Sse (59)lo @0 45 (89,5 anlic
Lis o5 295 4 Cewd (£ oeg)) wop eoS il

O w0 Ll Wog 00,5 b SluS g

Lo 3 Bl £ Sl &g 4 o slasise 039, SlaplanS| ST Candy 59, as70); 1Y) Jgua

Loos S SOD (U/m/tissue) (U/rr?I/Fz;sue) (U/mgﬁ;[)tein)
J5S 095 FIAFE-IYD \e Ylsvx.ly
(Mg/Kg \+ +) agzs,; olv vy fhvEIvs Ylsak-Iyy
(Mg/Kg ¥+ +) agzs,; ofax-fraa flost-Ivs viviEeIyoa
(Mg/Kg ¥+) ol jigie AARE AP ylvoz-/vaa Vivaz-/vva
(MQ/KG Y+ +) asgzs,; 3 Slu jigie vIvE.Iyva AARETIATA Vs /\oa
(MQ/KQG ¥+ +) asgzs,; 3 Lo gt flsAL-Ifb YIAYE-[¥\b Yh-I\Yb

P <10 SluS Sgie 09,5 b s e glis b

'Y

P <10 JpuS 09,5 L o sme ogli @


www.SID.ir

WAY Gl & 0jlosd Y 093 duog)l (S5 doxs

CBlas 925 Lol ol il S 05,8 b aglie 4o |, TAS 0,5 by dglio ;5 LS jigie 005 05,5 ;5 MDA fjee

Olere oolaiul (p<-l-8) ol shels 1) o] oS sge P (v-- mg/Kg) Q23,5 05,5 40 Jo 4Bl ulidl Jpus
Olie Jfogine (IRl crge (B 05,5) SluS iy 5 45295 alS DL Sgte 05,5 L amlin j3 (8 098 ) LS st
(F-Js02 ) (p<-1-0) s Sl 550 095 L aglia )0 TAS e 425295 2975 (P<-1-0) wings Jlo gine 95 o oS il

Jme 5l Bl £ o Sbe O jg0 4 ol o labge 009, 0 o Q'W‘@T Jlade g b oy gl (9, wgz0,; () Jgu=

MDA TAS
oy S (U/mlitissue) (mmol Trolox Eq/L)
JAS 095 YIAVE-[EY VIAE-Is

(MYIKG) + )asgz0, Yisvt- ¥ YIvYE- Yy
(Mg/Kg Y+ )asszs); ¥/fot-I¥A YW 2N va
(Mg/Kg Y+) wlus 55t alst-/ vaa yyt-l-Aa
(MY/Kg V- +) a0, 5 SluS igie fleaL.IvE Vvsx- vy
(MG/KG Y+ -) arsz)5 5 Sl jiges Nt \b V£ YD

P10 SlS jge oS b o gme gl i b P <efod S 09,5 b o me glis @

=

@l Shge 039, S8l (g 9Smg S Lo (V) S5
JUUEL PV (Y- -mg/Kg) A520 55 0aiiS il o

(H&E, 59503 o 055, <l 55 gzrs bl S3elsil s (HEE, el (b 03, (ol 2l Jlslo ol S8
100x)

e Ghge ess) Sl 5Kns Koo slas (F) S NS A
Ot 9 oD oligS DS gte 0aiiS il y0 095 4y slate @lyme Shge 039, S8l (g9Sung Sne sles 1(Y) S5

Jolos sl 58 Sledl sla sk 3585 w039, sy dyud (s B ol (V- - MYIKQ) 20 )5 008 2y 05
255 bl oY 0 65 95 5 lacewsad o ol 5 S5 03 odmlive 039, C8L ;5 x5 Brae il o el
5 bl s o 5 otiigy sl shos 59,55 b ol yan bl (H&E, 100x)

(H&E, 250%) el sanlive L6 Ll p5) rizran

"y


www.SID.ir

HlSer 5 (3o doze

w03 Wl 039y (slacunl p g23); Joilil ojlae blis 50

OLE 7 09,5 039 4 Dl Sgke 00 S 09,5 & Cannd (Fglike
P 0% b LJ;‘“ lap)] 00y, jolls a5 &jgo oy wiols
)18 092y Joli ok Spa g iS5 0 009, (b o
@ mil 5 Ced Gyse ladsle polatl oluS g
DNAGIS @55 p crge g 0iS (o0 Jlee 1) LS99, SV589 000
095 sladsb (YT TY) 050 mess 5 Jloy sladslo o
atd olashe (ol s G)ls (o IS5 ()15 5 5l
Sols addllas ;3 (YF) 05,5 oo 13 LS e b oo oS
GPPlh slcdl o ClS S 50 SO G,F a0
ORIl 1 50 g oo (T ile s 0 5 (o5 slashes
52 &S il laddy e gexd olyen & (5nS] pd STy
9 st oyl (P) ab ews 5 mlid ol abli
ol c2ge SLS Sgte 2925 5l sk S e Al
Lo @l (VF) 0500 ()15 lope il 4 o) 5 poaling] o
3l b @035 g ol Cad Wlgi oo a1sz0 ) o lac a5 ols L
S ol pgte Lid & (29,5 L amlis )3 ]) Ol gt
(ST Bl 3 Gl Olllae azas gals 1) sog
DS e 9l ) agzsy; (SanS 55 Sl
Om0sS 595 wezd,; Jled oole aS wlools lid iy Slalllas
91y apaST el g0 5 SLSY-D el Wlgi o 45 by oo
|, el oss il GlaS g g 005, wletll oo (slo ige
1, 005, blko 5pisdsis caul b zals ol ams pals
bl a5 5,65 |y o ble o] sl 5 00l il
295 4 bgpe (009505 Lol ws Sl xS cbli> ooy,
ouisS 59,85 Sl - Jshe JEs ol JoSUI5e MRNA
S sl il S Bk il Vb Sl s W ses
Ol 5reg5)555 Lagi sl bl ab (S g o a5
col 5 bads s Sid Wlsioe (resS S e RS
Glasllas 4o (Y0) ams ialS |y ol 5l i seslapns]
2975 o5 038 el Yord Jlu o uiliSen 5 L LL 5
slme Glaige SSILL s 250 el ragS 568 9 20,5
s 'S (YF) Ssiie izl Loead (ko
Uhse g OmesSysS 45 wiols Lis Yoo Jlo o LilKan
OlS el (s grmglSin b ool Wl (55udS” ol )b L ol ymo
5150 1Y) 050 BT 5o ssihien Lyl g 55lS ol
L Sl sl byl s slaeS] Lyl Sl
ol 9y p Bl S egSeS sl Sbgg ng i
5 s Sl L eesSysS (VA) ol glagas]

! Suryanarayana
2 Tirky

\YE

SuliS 28l 05,5 035y il 5 5Sms Se (sl 1(B) S
3 awgie b @le Sl () + - MY/KG) w9205 5 SLaS e
by Sl oh 59,55 dalunsid g g 5o Jold ol o5
(H&E, ol asein Sl by (ol Coond (i 00
250x)

ouliS 8l 3 05,5 035y Ll 55Sms Se (sl 1(#) S5
Sl 092355 b jlas (Y0 - MY/KY) w9205 5 SLaS e
it Sl o 5 03,5 Jlee | LS Sgie ) (AL Su5elely
ibioe emsiid g loddg 55 Jols g 039 o> £ 5l a8
(H&E, 250X) el sl Ly 5 009, ,alls

S dauia 9 G
Ceamd a5 Wil oo o SHG sloaws 005, JLL o o
O,flas jo S 455 ;0 05d g0 g 15T oKiws
Ol Ol gyl glbyw as lag)ls 5l colanul ogl
0ealS 4y e a5 0105 o 516 oSiws o, Sles (59, (a0
s gl ey iz s a5 goldl Saiy coasS
0l ol ] 5 landon ooy 3 ol @l 05di e
OM e g b oligS S 4y apad ]l 08,5 004,
ab e 0 Gnyis 5 Gl sladshe 358wy, sloyn
Crizmed 5 gl (as 0nS g psilinl sladshe 5,55 L olien
S 50 0sd oo 0 SluS g Cil o 09,5 0 bl o)
L;\>Lw4 w] Sl s dig>0,5 o,lac oaiiS dl o 09,5 aS


www.SID.ir

WAY Calgd)] F oylod B 0)53

dpog)l (Suby abre

il 5 adlle ol s MDA Juie L3 ol alie

rsmlienST, oains lis MDA i il ol o ol
@hme lagise 3 et Jld slaaiss 5l 80 o]
21y MDA s a5>0,5 sl OLuS gt oaisS cdl o
bl Ol 5 poe 500 (215l g ol alS il 09,8
g Sl o SlaSl T jasls SOD el ] Sas
L mbs aas e plis 1y ol sl JSGal, Bds o oy bl
520,55l eolaiwl b Wlgi oo SluS Jgin B rae a5 Wl LS
MO/KG & pae atdl (Y0) 092 Jyus Yo MY/KG oliee @
2 ol Jade Lol sas e I3l 1, SOD (ylie asg0,5 Vo
Ol @l Gl Gl wgs Jls dne DLuS gite 09,5 L annlie
505 535 el 535 4 Al 920 )5 SlanS| T Sl oo
55 e ol T e e 3l gz sl
onl pled el cuws 4 CAT 5 GPX 5,50 10 5 spolie gulis
039, wlg3 so drgzey; ojlas a5 caul ] sssms ylis ol
S S chbbre SluS igte col Sl (2o Gige SzsS
o> bl 4 a2y (GBls DS e Sl 4

b ol Sl st

S5 g yaa85

o Sltel b YVE el olad o hagl )b o
417..:5 P aS ol Ol rﬁl?ul a ‘_J...;o)l LSYV‘“)’ [691.: oKsls
S10,a8 oSl pl chwgh e p e slacl g ol
WD3,5

References:

1. Pandey M, Sarita GP, Devi N, Thomas BC,
Hussain BM, Krishnan R. Distress, anxiety, and
depression in cancer patients undergoing

chemotherapy. World J Surg Oncol 2006;4(7):68.

2. Gulgun M, Erdem O, Oztas E, Kesik V,

Balamtekin N, Vurucu S, et al. Proanthocyanidin

prevents methotrexate-induced intestinal damage

and oxidative stress. Exp Toxicol Pathol
2010;62(2):109-15.
3. Jahovic N, Sener G, Cevik H, Ersoy Y, Arbak S,

Yegen BC. Amelioration of methotrexate-induced

enteritis by melatonin in rats. Cell Biochem Funct

2004;22(3):169-78.

VYo

booad Wl e Sgig i p SBlix 1 gy el ]
ol YooV Jlo jo ishKen g Lok (YR) sl (oM
s )5S Lasgs pemaslS b onds Wl glacaa] Il a5 wiols
G MY) wboe halS oSt 5T el il W1 L
s 555 DS igie b oad ol gl oo (slagise ;5 S0
093 gbla> Sl wsSoe ladshe i385 Ghals L
o L& o lagise o resSsS (1)) WS o Jloel
L3St o G L 922l o0 S sigilen oyl 59,0 it
(1) 55 53l ol

5 2l Giglnsedsly o (ROS)5aust Jb slaaiss
Ot 3T YY) Gl e L] cagee A 005 grilinST ]
Oleys 5o sl oo laglonST ST 5 o1 slaISol, (sloods o
5 Gore Jlel ol Wsd oo Bl ol g oS olas o
W) 05568 158 oalial 050 (3igell Sghe sl pudsl el
Bl lages| T elss qipws CAT 5 GPX SOD (Y0
clidbre iensT Jb cloaisS glgl Jlie 1) ol 5 witen
G o S e (FenST b sladisS oS oo
ol el LS e 1 U guilannST ol 5 wigd e
sl s DNA slanigalSss oty wdlse 55 slanil
5 GPX SOD  pals 005 o Jolo Lag ooii glosl o>
€55 ol saimd Glis sowed smlnSTy il o CAT
Sl ol 00 005, caml g guilonST o yul 45 Col
kol Ys S5 s Sifglgisesl «SenS gigim il

(¥5 8 Y) st LS gt alanly 4 oad Wl il )
Sy davly Al

4.  Miyazono Y, Gao F, Horie T. Oxidative stress

contributes to  methotrexate-induced  small
intestinal toxicity in rats. Scand J Gastroenterol
2004;39(11):1119-27.

5. Yincu M, Eralp A, Celdk A. Effect of aged garlic
extract against methotrexatelinduced damage to
the small intestine in rats. Phytother Res
2006;20(6):504-10.

6. Gao F, Horie T. A synthetic analog of
prostaglandin E< sub> 1</sub> prevents the
production of reactive oxygen species in the
intestinal mucosa of methotrexate-treated rats.
Life sci 2002;71(9):1091-9.

7. Abad A, Nouri M, Gharjanie A, Tavakoli F.

chamomilla</i>

Effect of< i> Matricaria


www.SID.ir

hlSed 5 e dao

w03 Wl 039y (slacunl p g23); Joilil ojlae blis 50

10.

11.

12.

13.

14.

15.

16.

Hydroalcoholic Extract on Cisplatin-induced

Neuropathy in  Mice. Chin J Nat Med
2011;9(2):126-31.

Abad ANA, Nouri MHK, Tavakkoli F. Effect of<
i> Salvia officinalis</i> Hydroalcoholic Extract
on Vincristine-induced Neuropathy in Mice. Chin
J Nat Med 2011;9(5):354-8.
Namvaran-Abbas-Abad A, Tavakkoli F.

Antinociceptive Effect of Salvia Extract on

Cisplatin-Induced  Hyperalgesia in  Mice.
Neurophysiol 2012:1-7.
Ak T, Gilgin 1. Antioxidant and radical

scavenging properties of curcumin. Chem Biol
Interact 2008;174(1):27-37.

Sandur SK, Ichikawa H, Pandey MK,
Kunnumakkara AB, Sung B, Sethi G, et al. Role
of pro-oxidants and antioxidants in the anti-
inflammatory and apoptotic effects of curcumin
(diferuloylmethane). Free Radic Biol Med
2007;43(4):568-80.

Rezaei-Moghadam A, Mohajeri D, Rafiei B,
Dizaji R, Azhdari A, Yeganehzad M, et al. Effect
of turmeric and carrot seed extracts on serum liver
biomarkers and hepatic lipid peroxidation,
antioxidant enzymes and total antioxidant status in
rats. Bioimpacts 2012;2(3):151-7.

Selvam R, Subramanian L, Gayathri R,
Angayarkanni N. The anti-oxidant activity of
turmeric (< i> Curcuma longa</i>). J
Ethnopharmacol 1995;47(2):59-67.

Aggarwal BB, Kumar A, Bharti AC. Anticancer
potential of curcumin: preclinical and clinical
studies. Anticancer Res 2003;23(1A):363-98.

Park EJ, Jeon CH, Ko G, Kim J, Sohn DH.
Protective effect of curcumin in rat liver injury
induced by carbon tetrachloride. J Pharm
Pharmacol 2000;52(4):437-40.

Katiyar SK, Agarwal R, Mukhtar H. Inhibition of

tumor promotion in SENCAR mouse skin by

"

17.

18.

19.

20.

21.

22.

23.

24.

25.

ethanol extract of Zingiber officinale rhizome.
Cancer research 1996;56(5):1023-30.

Erel O. A novel automated method to measure
total antioxidant response against potent free
radical reactions. Clinical biochemistry
2004;37(2):112-9.

Paoletti F, Aldinucci D, Mocali A, Caparrini A. A
sensitive spectrophotometric method for the
determination of superoxide dismutase activity in
tissue extracts. Anal Biochem 1986;154(2):536.
Paglia DE, Valentine WN. Studies on the
quantitative and qualitative characterization of
erythrocyte glutathione peroxidase. J Lab Clin
Med 1967;70(1):158.

Claiborne A. Handbook of methods for oxygen
radical research. Florida: Boca Raton, FL: CRC
Press; 1985.P.283-4.

Kaya H, Sezik M, Ozkaya O, Dittrich R,
Siebzehnrubl E, Wildt L. Lipid peroxidation at
concentrations in  human

various estradiol

circulation during ovarian stimulation with

exogenous gonadotropins. Horm Metab Res
2004;36(10):693-5.

Kremer JM. Toward a better understanding of
methotrexate. Arthritis Rheum 2004;50(5):1370-
82.

Pinkerton CR, Milla PJ.  Methotrexate
enterotoxicity: influence of drug dose and timing
in the rat. Br J Cancer 1984;49(1):97-101.
Papaconstantinou HT, Xie C, Zhang W, Ansari
NH, Hellmich MR, Townsend CM Jr, et al. The
methotrexate-induced

role of caspases in

gastrointestinal toxicity. Surgery
2001;130(5):859-65.

Song WB, Wang YY, Meng FS, Zhang QH, Zeng
JY, Xiao LP, et al. Curcumin protects intestinal
mucosal barrier function of rat enteritis via
activation of MKP-1 and attenuation of p38 and

NF-kB activation. PloS one 2010;5(9):e12969.


www.SID.ir

WAY Calgd)] F oylod B 0)53

dpog)l (Suby abre

26.

217.

28.

29.

30.

31.

Suryanarayana P, Saraswat M, Mrudula T,
Krishna TP, Krishnaswamy K, Reddy GB.
Curcumin and turmeric delay streptozotocin-
induced diabetic cataract in rats. Invest
Ophthalmol Vis Sci 2005;46(6):2092-9.

Tirkey N, Kaur G, Vij G, Chopra K. Curcumin, a
diferuloylmethane,  attenuates  cyclosporine-
induced renal dysfunction and oxidative stress in
rat kidneys. BMC pharmacol 2005;5(1):15.
Kumar P, Padi SSV, Naidu PS, Kumar A.
Possible neuroprotective mechanisms of curcumin
in attenuating 3-nitropropionic acid-induced
neurotoxicity. Methods Find Exp Clin Pharmacol
2007;29(1):19-25.

Kuhad A, Pilkhwal S, Sharma S, Tirkey N,
Chopra K. Effect of curcumin on inflammation
and oxidative stress in  cisplatin-induced
experimental nephrotoxicity. J Agric Food Chem
2007;55(25):10150-5.

Salama A, El-Bahr S. Effect of curcumin on
cadmium-induced oxidative testicular damage in
rats. J Med Res Inst 28: 167. 2007;173.

Song W-B, Zhang Z-S, Xiao B. [Protective effect
of curcumin against methotrexate-induced small
intestinal damage in rats]. Nan Fang Yi Ke Da

Xue Xue Bao 2008;28(1):119-21.

'Yy

32.

33.

34.

35.

36.

Kimura T, Fujiyama Y, Sasaki M, Andoh A,
Fukuda M, Nakajima S, et al. The role of mucosal
free-radical

mast cell degranulation and

generation in intestinal ischaemia-reperfusion

injury in rats. Eur J Gastroenterol Hepatol
1998;10(8):659-66.

Grisham MB, Hernandez LA, Granger DN.
Xanthine oxidase and neutrophil infiltration in
intestinal ischemia. Am J Physiol 1986;251(4 Pt
1):G567-574.

Cheon JH, Kim JS, Kim JM, Kim N, Jung HC,
IS. Plant sterol

Song guggulsterone inhibits

nuclear factor-kappaB signaling in intestinal
epithelial cells by blocking IkappaB kinase and
ameliorates acute murine colitis. Inflamm Bowel
Dis 2006;12(12):1152-61.

Tibble JA, Sigthorsson G, Bridger S, Fagerhol
MK, Bjarnason I. Surrogate markers of intestinal
inflammation are predictive of relapse in patients
with inflammatory bowel disease.
Gastroenterology 2000;119(1):15-22.

Sener G, Eksioglu-Demiralp E, Cetiner M, Ercan
F, Sirvanct S, Gedik N, et al. L-Carnitine
ameliorates methotrexate-induced oxidative organ
injury and inhibits leukocyte death. Cell Biol

Toxicol 2006;22(1):47-60.


www.SID.ir

The Journal of Urmia University of Medical Sciences, Vol. 25(2), April 2014 @

PREVENTION EFFECT OF TURMERIC EXTRACT ON
METHOTREXATE-INDUCED INTESTINAL TOXICITY BY
ALLEVIATING OXIDATIVE STRESS IN RATS

Mohammad Mazani®", Soheil Tutunchi?, Delavar Shahi®, Hamed Manafi‘, Mina Yazdi°, Marzieh Khajoie
Najad®, Adel Rezaei Moghadam’* Daryoush Mohajeri®

Received: 1 Jan, 2014; Accepted: 4 Mar, 2014
Abstract
Background & Aims: The aim of the present study was to evaluate the protective effects of turmeric
on intestinal damage and oxidative stress induced by Methotrexate.
Materials & Methods: For this purpose, male rats were divided into 6 groups. Group | received
normal saline orally. Group Il received single dose of methoterxate (20 mgkg ™) IP at day of 30, the
fifth and the sixth groups received turmeric extract received different dose of turmeric and single dose
of methoterxate (MTX). Four days after MTX injection blood samples were taken to evaluation the
total antioxidant status and jejunum samples were taken to determine antioxidant enzyme activities,
aldehyde malondialdehyde (MDA), and histopathological assessment.
Results: The histopathology analysis showed that the mean difference between groups Il received
single dose of methotrexate and groups V and VI received methotrexate plus turmeric. There are
epithelial cells necrosis, inflammatory cells, blunting and villus shortening in second group. However
in groups V and VI have been shown to be ameliorated and decreased in pathologic results, especially
in group VI. Biochemical result shown that the levels of superoxidase dismutase, glutathione
peroxidase and catalase reduced in group Il, but increased significantly (P< 0.05) in turmeric + MTX
groups. MTX increased lipid peroxidation; however, turmeric decreased peroxidation significantly
(P<0.05).
Conclusion: These results revealed that turmeric extract by its antioxidant properties may protect the
intestinal methotrexate-induced damage in rats.
Keywords: Turmeric extract, Methoterxate, Intestinal, Oxidative stress, Rat
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