S oAb $9) 2 wlaw S (5T o lac Ll
23 jlpicwl algS 03 35T 9 gaslawuusT o piawl
0 IS L) (plrxao SO ge e Bl

J9 dudS” »3 2a3)

Feunl plell ' sd gy 318 ye0 T (686 xedé | gl Pl 1 Nk 95
Ol ¢ Ol g s o &Kiils (K 0dKiils

Ol ¢ Ol gl oKty K 0dKEils ¢ powd g 03,5 .Y

Ol Ol s oKl (555 50,8 Sl S e ¥

Ol O, chals o&ils Kdj 0usiiils &

E-mail: naderi@shahed.ac.ir 6230 oo 1 s iy gk

odusa

bl ) J g imslS pm psiy by gailascass) el 9 (S50 9 (38 Sleaslass H90 B3R 9 dodile
L gongs A 1iae Lo gy ol (Shiw b jo saldicul oy g0 (29400 LALS HI Glaw oleS..\JJIAHiLm
iy s alng Cyal 3 B Coal el syl L ylass 31 (5 ybioas oy o 993 SShaseast 35T ol 30
99 98lascus) gyl sl oAl g ",|J:u.u|@Jﬁﬁ}i@jJﬁglwagﬁw\ﬂljJ@aJwﬂl

sl o g il 5, 2 il 0 5L g o il

09,5 Y ds Subleal jobo an Hliews g WI5h 5 (il jaus (i ge YA (15 dadllas Gl ju: Ly 9 Slge
IJIFlS p (3L ant,y 9 J9reudS p (AL A, Claw oans dl e g J aSe J S
3@M6|M‘9|M3JJLS‘9JJLS$LA05JS‘MA Gise il ..\lmwglwomcﬁg‘).\
QAAAJIH.A_}JJSC&HJ.\IJ(X /YO Sl gSasiul 970 JjM)JjMﬁglkﬁfaajﬁgd
ad (gle ja 438 ¥ G du Sldis JAls 0_,3.@4..“__‘14“ ojlac Ve omg/kg L (e yu Caal (slas g S
pa T cllad (S8 d35 900 dagl 3y 9 oS AT i g oudd Gliggas 531 L L Ghge IS Lk 5o
0855 918 (ROS) (150! Jlad (Lo 4358 yallis) gailssuass] (yu yiad Ghanion g 5 yiead g8 Ja 5 3
Ak aladl olaalal sla s 3 suldiod b (HYGLS cullas

d g3 A pa 3T Cuallad (EAS 9 (59350 9IS (30 (EAIS 9o Jg iendS yy pay ) €ida culia sglio
Sla8a deu lo yo a3 S (il o LA Gl 9o aS gaad 8l ;u ROS (il 81 g JYGILS g 5 el Gl s
S a8 31 il (5 95 U g g 5T allad l (Sase (Rl 381 a0 cilae (SIS g yaaa 0 jLas Ly
99 bl (525 518 (330 9 FYLIS Caallad o Mo a il 0 2 53 0905 b dsasllo Ha (o yu il glgudi 9o
a8 9=t Jl (it A8 0 gmad ay Gl 38 0y 53 09 8 b dslile ju (o go S @ 2 g 095
wgah Hla e AlGAe 6@3J§J4ROSQI‘}.}A &l yaads

Coallad Jfs e (il 380 o 9o i oIS g jaun o jleas sl L datlae (yal gl 6 puf A
ol 0uh 0y g3 098 b duwsllis a (e ya a3 (LA (B 9e e g i (al 58 s 53 93 3
8l LAGE g0 ya galihia St yicad pal s 59 g0 9 (Alasas!) ST 7 glacs Gl o jleas Liad

A9 la e GJLATJE;\:JI G gl (il Lol Cacal oty paaddl ) g yienlS g3 asy 6038

s (g8 J g0 g 1S 93« gailanansS) il ecahas ¢ J g yienlS g3 a3y s 3alS O Sly

A

jg.l.l.l.ll:
SEL

g H— ool aolialogs
wll olKisty
1] B;M — o g ) Jw
1PRY Wt

%

.

~N
(LGVZZC VAL SR
WAVV/F Sl o 5T
WAVAY/ Vi
\. J/




...cm'l..\‘,ajldlmlo:djsi.\:n}ﬂj‘,e:\b:\“&uu‘,:’uu|6LAua.';Lin‘53JﬁglqulewJaJmJil ]

) eas g Glin 55,68 Clasl 5 OMae d>
05,5 B ol £3Y Sl Joo ol XS 0 0al 3
b2 gmaS s S 5k o5 ol s 4 G5 2 S
SlS llps Gl oIS wEl s e
Gssb S (V) wS e sbwl 1, (gladi=de G
PN 07 b SS9 n b 3d e oS 5 n OIS
ale Johu gl 5o 1) e S8 &Sl oml
V) 3505 eage & aldenST o 2l

Lize L) aes Sl 6,5 51 gl6 88 ol
ohd o3y el byl g5 (Al Sl ol
22 03503 1y &5 remny (SAS T bosgpl Sy ol
7 el 5 Loyl Ko (g s Slade gble U
2358 b (15 53 Ol pl 53 olS pl g e S
Cudy Wl (>80 ar 3 9 ks 9005 sk
01 et LS5 e 08) e o
LaibesS (il S S JSIT (5 SIE gl 5l
oo opl Bl 51 (V0) ol UGS 5 La K
el 4 5 3,590 9 SR sAS & g A3 59N 3l g
S Bl 5 LA (V) cul 4B 8 I8
6oL Caeal Lijls 1) 53T adsl, Bi> LUl
s SLLE 5SS 3 oldw ol (V) W,ls
9 oy i Jlo g Olpl Fw Cb s eslinad 5 40
S el wlls 5 )8 g len 5 6ol Ol g
—19) Ol Cuols oS ol sla s, ahos
0l enylae (YY) Oy Seds (VY
5 (WY0) pas i G115 (YY-YE)
5o ok plnil Sldlas Gb Lol (W) i) s
(YA) 538 00 pilos Jlax>l 2ol 38l el Jy pudS
) 5SSl iles Kos Sl (b (b 51
S B8 amd Vg e 1 (YD) daspe Sl
255 S Jol Al Eel Lls VL J S

24 0580 el pbul Oldlas &Sl 4 ax g L
(ol 0392 g3 ldemST o fsl (G55 0 e p3lae 55,
S asli 555 2 Dl oS 1 ) p cnl 5 S

Y

doddio

O3 by pb 5 e JypdS v O3y YL
e (s, 56 Sy 3 bl o el
s Rk o 5 B slaslen o 5SSl ST
35950 s5IAeS ol ol S el fdS la
Olge & Ok 035 5 23 Jola Doy o2 4 ()
ST el 5 Sl I Candy S
10T ol Rl 53 (Y) Sl 0 sl asels
Pl Bl e dhe 535l Slad O s
et U U PSP Y S
et oo (1) 3505 Bl L Jghe Sl 5 O
&S 2hsoben 4 51 hST o pl 5 2 d>
by kS (5 5 5l S5 () A5 0 SaS o 2
LS g Il 5 SeSFad ol Esl
3 AemST g (ISl A5 Gl Al sa (5 ph0
350 55 Wt 5 sldenS| ol b
» s 2 #S) el Mg Ol (0)
S Wl GNP gl s sl
4 e el B s g DLl s Sl
37895 2 s DI Bl () s, 5 s o
rmen 3,13 03, Pdle Comem o LS 5 Sles
ol s Gaos Sl &S aes e UL mB
sFls allg 4 b b cwlS g s gdlaS]
(V) 548 o0 e

3510eST ol (Godos e Dl ge 4 (6,48 s
Reactive ) g Oy opape Sl g o0 s
DNA > g'_.:..«i Ol3» L Oxygen Species (ROS
b ok s A ol ol jen i laseSs
My fla Kpd el CAB0 £y S sm S0
@ lr Q) ssdie Gass sl 5 Sl ROS
e glbjasld e anb s Shes 4 05
@ Sl Kes ROS Jul3l dusl oo (5 805000 L6
Y PR P P S M ST Y
LS oo 725 5 555 Sl Sl S 31000
S e K s oS Jetel e S Sk b s

VYR 8y ows /g ot Jluo [V YAV Wil AaL5 0SS [ S 3y yguiils _saidgy — sole dolidlogd



YD 0yl poinigomnst S /Y YAV Wit/ anLis 0SS [ Sy gl snidbg s — ool dolirlogs

[ ololsan 9 S obs aledl

5l s e YA IRl bS] plnil ol
5 IS RS ol 0y S L 4 olal s 4
038 5 (G p ole 25 o) J xS el
e Sl 5l 5y O i @),
A

Sde 4 Jsans IS (Olde 5 J RS glaey S
Ao»qﬂ;ojﬁjaqw.unbch
9 1Y dypdS) (High Fat) JypdS 5 glde atin
aaan Al e ((FY) S 0l g L0 /Y0 S 6S !
G107 g 4 IS b 5 IS ) g glaey S
w Ve mgkg chls b olaw o)las 5 Sle JS1s
bis Jps odog 8 glp s Ad Gy sk ¥ o
S esls delsl aia 4w lgnl U Jgpads gl
FY)

HF 0l slesl 5o b g alS i 51 g 505
o s 235 bl boslas GiuF Ol sl s
Lol ol g g e Lok gad (5 5l Sl
LS IS [ S s

s A At e b g G el S ae
555 g Sl g D55 5 plowil Ogdy g o
o A3 S ol demer 1 oS b 4 she 5 e
A g U5 sen 0w Sl eslitul b L 45 gen
e 3 ok a5 Sl 1 (Bl S5 sen ag sl
VA ol Jbo i 8T g 4 O 33 b iz
sRUSsen oaus b adds g5 e 4 5 BLSI Ao
Jolowe oK1 Ws S o5sipmn aids 3 000 0 L
Y 53 bl dles Sk Sl bw g 6585 gen
G5 s slp S Sk Sl akEs 0 Sde 4 aids
2V ol poled a5 Leusl 5SSl
N b B Sy oS e 4 b gles
Ol g 4l 51 BLE gy, daloe Gk Sl bl
S AE syl per oo 93 Das S D53 5 1
Sl 5l mil b S gl Jsl ol
3 8 eslizul O 456 8 5 YLK 5 ROS

FY

s AL s Glgel S g sdlaeST e sl
w‘djwﬁﬁj)‘;é\g'):‘;uu‘éy

o) 9 Slge

g5 3 AELLT 5 o adlas S hags ol
Slam $dis 555 ald 0y S Lol e (gladslke
ISl g o&ilal s adlas ol ol
dals ol (5P basg Slades S e Sin
P @lpe G o YA S adlas gl s S el
3945w 5 (&5 gl siidl) ey SlF (doie
0 b B fw A ealaul (’Jf YeosVor S5
(b SU g bl Bl s b eaSiils Gl s
A R- QP PO SN S PRSI { T L RUPI PN
o &3] Oblpe Ldd osls L5 8 a4 b
S S 5) S po gt gl 5 2SI
RS g s (5 w0y gl

Laesls 6)319; Ml s Folai g pSases Bs
g o0 bl Jels

o dd o350 V=Y Jgdr s anllaesge (sla i
ol g ARLLGT Sl b L By, ol
Chldg e gl edd ao g sl feall) s
A plosil (NIH) (S ol

oy 4 oS IS T ojlas ol Sl (gl 1l
9S50 a3l Jold Olaw oS i Pl kil
P 4 35 O e IS ek 05 Wl IS
oS 035 plp Jle e S e3ls JWESH l6E A
2595 57 U aw 16K Gl TAY g1 J gl
Sl s 4 oKl glos s (5)03,) sdas OIS
Sk 3 bl Ol ol 51 e s S aBlal )
s oks Jeols oylas 5 s A o i
AP SIS Bl a5 £0 (olecn sas 2 e S
g k] G 4 oojlas KiS e b oA el
ey bl A el felb ojlas
SIS BB se & GouF g eslitul Bl b sl S Sle
) as



...cm'l..\‘,ajldlmlo:djsi.\:n}ﬂj‘,e:\b:\“&uu‘,:’uu|6LAua.';Lin‘53JﬁglqulewJaJmJil ]

PH=Y L oliud 5L Jge +/00 Jols O3 jme s Il
chle L KHPO, 31 zd e V0/E Juld 35 5 45 45)
SN chle L KHPO, 3 d e 4/ 5 ¥4 /)
(s fddon 00 o 4 e T L oS 2 ¥ e
Sland Bl 5o (1) Y ge 07008 854,00 deS T
J51s 53 oK1 s 8 g V sl pH b Y 5a +/00
AeStn Al Vg S e VA S
Aads 0 Ode 4 g Ad Lol Y e v/008 O3 0
Pb ahser 5 g e Y e oS O g
AU YE mae dsb )3 Qlar Ol s g edd LI
AFY) As o aads Y gl

S ke Y edd Ll 0pG S o g
Ao g YM G e YL 3L gy, b
M clle L DTNB 51 zd b */+Y 5 ( pH=A/Y)
bl cnl a5 s 8 bslsue bl g 5o /0
Bl s ¥ e U Gllas Jgle ) e V/0A
Ggod S g (Gges Oyb) S Kusly K .as
ad osbel wlis glogd 4 3 (DTNB Opb) I
Sode 4 g M o3l SIS akds 0 bl gladly
293 Y00 505 53 g e (A Sl dids Y
o LS Sk tle 4By 10 e 4 addy
bad L5 o 7ol £VY z30 Isb 5 55
Gl Sl ol S e 4 sdel Cans 4 K
(YY)

23 .68 0o Mean £ SEM &) g0 4 Laesls oles
$ s slosl Kl bl D5l 5 bl 5, s
oslizul S5 005l 31 Lls sme BN Soyge 5 g
ens Sl L& 0l 5 s Lesls g el 6T a2
a5 Layls ged () S A ¢L>;.;| (Yer) Y/0
Laadl adS 3,90 3 3,8 eslamal YooYW Js
25 Jlagas e Olgs 4 p<t/10 mhaw 5 SN
A as Sk

FF

Olai SLE Kl e el oIS wpl el
SN Sl ABL Ghe S35 e gy
o 3 el b5 Gl S LS el
L Oises Jadowe 31 2 Jw v/¢ Ellman Sl
Sl B ke YA sl SssS & exba,
3 K VO e o 43LI (U84 1/0 pH=A)
e 3 43,5 L i 4 DTNB ll Kl
56 VY g dsb 3 alg Jdow 505 S
Yo 90 20|, u..\> aads ¥ C;.fl»'/ﬂu.%‘ge.\ﬂf
2 ode Ok A LS 0T 4 | g Ay S
dolee lul 5o godd Cdf; adds Ve U adds g5 »
) 23 B alons 51l opd oS b O s oyl

85 cibs sl b Kb g Ky L ROS - o
W Do 4 &) (Ol (53 Lyl A
SWROS s> s .\.'SL;«: J8s &J‘,Ln slis
@ (SO0 Sl d\-“r‘.}ﬂ Loy Jhwly,s
&Lﬂ)}lﬁf Jl’ﬁ:‘ 3 " 4:5&5 WJJEJJ\S‘SA_Y‘V
g gl O’.’.l 6,8 Iy A ‘_;J:S/GJ"JJ‘ c(.l.'\s‘;a
b obalis gy s o 51 A 9K V0 &S
Gisgen Sl fd 585 V00 4 ¥y S Vel
5 4dds £y Ol 4 bl g g S Bl 8L
L3S asSSl (K,6 s 5 818 Sle 4y TV sles
A Cda g i3 egl OY0 3 yuilu, g Ol5m
(FE) As 6505l e gL

Sy b (CAT) N ﬁ}ﬂ O [P R PSTRY!
A5 el gl YEr e dsb 55 (6 e g 8 !
Sl s b A VLGS f.}ﬂ I TE R A
T Jsb s esbe o ERvS el o U594
WBloj dmly 5o dor Sl 31 g 5 4d 0 el YEN
S w5 Gb g S e S0 sl
S s c g 45 Sl eu T lade SYBIS Asl
a5 Y0 by o aids S e s HO, Jgey S

.::)fdo.:l)fu:a'l..v

VYR 8y ows /g ot Jluo [V YAV Wil AaL5 0SS [ S 3y yguiils _saidgy — sole dolidlogd



YD 0yl poinigomnst S /Y YAV Wit/ anLis 0SS [ Sy gl snidbg s — ool dolirlogs

(Grmroms

o)

Ghd Ry

S4h dai>Ye a8

d}j’..-.\s‘,HDL d},’.'...JS grU d,,:....\S ""‘i}.‘."".‘.KLSJ;
Bl LR EC T <R o}; 6\.&0.‘3‘,.5 g;‘w (LDL
s s ghad by 45 53 35l L5 e
S E(P<'/'\) | g;v.::.k 83 9dowe S d,’-’.'\s a})f
6‘9; ‘5"‘;}5‘”3‘ BE ;?‘J‘?-}'-J o 6&“ das o olas

.CM‘AJ‘” e‘ﬁh@y\gmmj‘wujfﬁ

O TS SVEPRIN BN cPU O NUR [P IR PP

Bl ol 53 A83 0 DL 1) 0y i 55 acia
2 b pedS 55 5 LDL g pdS (pb Jg pdS jyolie
s Sl )2 USRS 09 B 4 comd i 5 00 S
el il alS HDL JypdS 5 il e
S O n mis esf 03 Pl b Ol ones
SF 9 DL Jypds ol Jyds pslae fals
sk Oler . Cesl 0 HDL J g pdS sl 530 5 s pudS

6oy S ) asllbe 390 WGP IS o rp  Rld& la;))m._umﬂwgw Jd9 e zobwws N U
Dl 0 3ub Y15 Mean1tSEM s ygu0 &y gl .alicko

i c
Claw + 2 ) SR ™5 Ol ] 1S Js b .
o EY
YADNEAY YAAAYESF T V.Y YO XFEO.Y (MQ/d) 3y youudS (65
YYYYEEA 4).YYLEFA SADYED. Y VY.DVEFY (MQ/dl) ol JgyiudlS
YA.F£Y.¥ YOFEY.Y A RES Y Yo.FetV A (mg/dI)HDL g siuuds’
VO.F£¥.Y ALY o2FF INAREAY £+ F£FA (mg/dl) LDL Jg yiuds’
. Jrs mpl I 4 by ml ) Sl 5
E o | . &:.-05‘9:'.5 e}éj‘,«h CJLJ DL (BChE) 3‘,‘.’.«‘ U,;J‘,S
= ol s e é 5
g )l Fob el s o SLE |, il glaey S sl 3 g0
% 5 *k M&AKQ?|M§JL@§¢:JJ}'&5UJ§J>
£ ; g ool OlES JES 0s 8 b awslie L5 Lls gme b g
g |
;| 9 b S o p °-9}§ 03 el el o gde
o /oY) sty J S 05 8 L awslie s Sl s
JAs lark i G Gwtapy

23 il (palgS Ja paige aalled Yl jue N HlSged
—alize shog 5
(J S 0 B b amslia 3) P<o/oy e
(Crrn 008 b amlio 53) P<e/o) i

fo

055 L amslie 5 Olde b ol Hled O 09 S o
2 Oy cod bt S aa Slael S
Sz 09 S amlie



...as'l..\‘,ajldlmlo:d‘gshn}ij‘”:sbemﬁij|5uuaiugjdﬁglwéﬂlfia)mﬁl ]

Aroe 0h gl el LolanS| AT
Gl 5 il Candy his s 4 Aies OIS
SL STy o dl lhn 5 J bl S
LS oo Wl 1) e A DN s Sl - LS
Jolse plp 53 SamSI BT s Joles Oljs (V)
Slpesl Sl Ol e Gib 5 OS]
055G 5 YLK WSl On s OldeST ST
S OV HlAde e b SIS
Sl op U LS s g b OgldST
& Olge 33 g OIS BT 28wl 51 .(Y-0)
PFOES I Pl oS agei o lEl ap,ls SLLS
o 5 Opl (B b s osliul 5,50 (2,05 SLALS
Sl glls ol Dog Lls b il
5 A e g SIS 5 DB 5 el
L) ol gayls OLLE ol 5 S Sl g
U IS ol g (e s et 4 4 5
5P oad plowl Slalllas Cusgame wdl ol 5l
w5l Sl 55 Dl ol Sy p addllas
3L 53 ST ol sla e la 5 5l ol S
25 dofdS 5 w55 Sl sl pge e
by mpl cdld sl Ol adles ol mbs
oS s oigen 3L, (BChE) jliul oS
30k GBS Oz s 8 s e LS
Olys g cadls JS g8 b amlie H3 Lls ane
ey Swlg Sl b oo whs sl
035 b amslis o ﬁ;i o b ls pme il
el Al Ulgs 4 ROS Ol 238 Crp
(Pl b odd Hlad RS gleg B0 el
P9 R L Sl b el Sl oz n s @2
Olgen o313 BLE 15 J S 05 8 b glis 53 yls me b
b oamlie 53 o288 Gz 0n 8 50 Ll 0568
Sl b oz b bge Olys 5 Cudls J S 0y S
SR S b amlie o bl ol Gl el
gL s 5 g la &S 55 YLK ol s 8
Can oS 3 Sl eyl g 5l OlaS| A

¥5

4.3 ‘kﬁ}d (AFU) J,.SL»)}U S Y )‘3‘9&5 DL

351 dmS | o gl atls Olge 4 ROS Ol
OIamS1 BT pls 5 et ls Olge 4 Lol 0556 08
3 el Olge 4 YUK Cll o e il D)
O L R OIS T 51 ghs
o RS (SRS sley S 5o S gnh ofsen
@l obas b 0l S oz s s Ol
o3 p S PS5 p S dee Vot 55s 3 Slbe I
;J"j';f cdalin 45 JJJ&L«& .bﬁ‘;o
035 Ol mhaw o S e sla gl
9IRS g f a4 ol Sl b 0Ly o

Obe o

A eML.‘:'.anL;'.u s ) 33;

B
Dt i
10000 o pat -
0 O=rx
8200 Bt
1000
100
##
*k
10
17455 14.312.7]
1
ROS GSH Catalase

bgs o Guilnygld auis 4y bgs yo mslis =Y )lages
olise (GSH) Lal U,.ub,.lf ulise ROS gyliae &y
SR g0 e gud 0 3u3 jgod Bl YO HYLL aulled
BB 50 Pl ) aliko slaog )5
(U8 05 5 b amglie 53) P<t/e ) s
(G ea S b amlin j3) P<e/o H#

sdos sl Sl SKew, Gl eded e

S ol B s B sl 5 oSl ST
51 Sdsl, W Gk S, S ol Nl
3510S T o gl 9 (Ghend O geldenS | 5 O30S
4 ams e 0L s (10) Wl dlest OF 51 30
s 5o slAeSt gl 5 Sas8 Sl
Bl 55 spdp e S GalS 4 bais

VYR 8y ows /g ot Jluo [V YAV Wil AaL5 0SS [ S 3y yguiils _saidgy — sole dolidlogd



YD 0yl poinigomnst S /Y YAV Wit/ anLis 0SS [ Sy gl snidbg s — ool dolirlogs

[ ololsan 9 S obs aledl

Lol 05568 el 5 1S 5T glag 5T ol
hor A JISUT &S s 87 (sS4t WOT Culg )3 s
el s FalS Eel Clae ol el
JsrmdS 5 w3y B ES A 0 Sl 5 ssldens)
b andlae b andllas cpl gl b awlie 53 .(YA) 555 0
el lgatls s ghes s Dlk ax £ 5
JRS 058 4 Sl UAnSI ST Jolge 5 gl
a5 b3 me golel 51 Ol bl A el
G S M 4 ol (S 15 sl e
adlae 93l 55 ©p @iy bl Ok ok
2 PR b 9l 0l O S 5,5k 4l
Gy 0) waa A L asdlas 53 5 59, 4 LOT asdlas
Yool Jle s O,Kea o Ratheesh s gl s o0
obas SlhSt 31 5 olgdlhd I3l wyp b
BESISL f)fﬁu 2 (’qul*‘ Yeooes b ol Jaibe
Wsged GIF al e Sise i)l 28 e s
9E 5C by s OluST T 6uﬁ;i Cdled oS
L Obys cou sl s 5o Ll 0psbslS mhau
& Sl Sola e Rl Ol ol Jsike ojlae
S5t Salg 53 5 el 03,5 hy K5 0p 8 9o
ST ST daad 3 ol b Ol oS 45 W3 S
35181 o fl Gl 5 QU e g 055
() Cowl odd gl e e 53 a3 EG
OIS g 4 &S YoV o s 36 LOT fpiomes
W Ol Sl oS 51 Grie LT olgdlas
S Ay gl e Jge 5> Carrageenan b ool
Vo5 b Ol olE 31 Grie As ST a8 sl ol
4 Comd i pIAS Sl S S 5 0 8 e
ghe oM 4 5 3yl SWISs b Ol cov oy 8
lays 53 Lol 0556 8 mhaw 5 OldnST S ‘Suwsi
Golsime SRl Ola ol 51 Gaie W JIT
53 Ol Tadome (84) 5,5 1ag 8 055 4 o
WIS O PSS myp b YO L
ol s Olaw oS 51 G2ie (SKM) Skimmianine

wolgdl &8 Ws S 5,058 Carrageenan 31 U sl

\A4

) dRS 098 b amlis 55 Ll b (Jy SRalS
Oboys 31 r‘»iﬂ o cdl egde w sl Ol
2 Pl b oled Cod Gz g8 s L
213 0L Csthae I3 Sz e S L alie
eSS S Ll s ke Sl
s Hamdiken alayl; cpl 53 ol 0l plonil Ol oS
oobas Fl Ly a4 YA JL 5 0K
RS KWK ] B I K CU PR W
S99 35S 248 @55 by b 2l e s s
G50 SBL Cobys 45 wsls Ol WOl wmsls
Chle el (ghad OsmmldnST, hlil Esb
5 STy 05U ol 5 0SS
b ssdie 4dS 5 A4S Sl s Al oS 05k 48
sdalive YN pled ldw oslae L Obo)s b
25005 oy £ 4 Comd Glasme b 4 1) ek
Jlj pshe & LB 1) Lol 5 A5y 50 s
ol oylas &5 WS g St Calg L3 s dile,
6P Jole K IS T STt g Sl 1L Sl
S92 2905 5 £36 951 AnST o pul OAd falS s
b anlas EB L amlie 3 (VYY) cul g 28 Suls
Ol 53 (RIA1 9 ROS Ol 53 oS JalS 59
ol bl ad sdalie SYBLS b 5 Lol 056 48
W opl g8 Lo gme sylel Bl 5 ol e
Wil addlas o0 Jde js Sl Che 4 cl S
S35 2305 5 il (925 Jde LOT adllas 5 oS
adlas (oo o &S Jlmys S35 I3 )z 20
s s oMo & g Czrn I8 w3 b
Ao 4 &S YOI Jl 5 Of,Ke 5 Ratheesh
5 P Al 5 Olde oS 51 el a3 JSIT
w3y s dS pp S 2 A g AeST el
Sbppl gbedls &S sy O 5 S Ky
3 YU U pemms ST g Al SlianST T
2 bl 0l mhe g laeSTy 0L S
JoSa 5 bl ol JypdS 5 m5s s S A
Mssrn Sl Eol Sl olS 51 e a5 JISUT



...cm'l..\‘,ajldlmlo:djsi.\:n}ﬂj‘,e:\b:\“&uu‘,:’uu|6LAua.';Lin‘53JﬁglqulewJaJmJil ]

Clilue 1L Ol sl DL andlls oyl gl
pAl S lsga I Cage s as
o gbabse ghe S e Sl S b A
clesdhe 4358 0 0z e S b amlie 55 0o
Ol 348 Gt BT Sl Osg Il b oS
3l G5 pmn 3L 3 SVUS Cdlab 5 Lol 0,50 18
095 b amalie 53 1) Oloys Cod w09 S S5k
Iy iliee slaes 8 53 ROS Ol 5 il 1) < 2
el 0313 5,13 e b AlS

&be

1. Alzoreky NS, Nakahara K. Antibacterial
activity of extracts from some edible plants
commonly consumed in Asia. International
Journal of Food Microbiology 2003; 80(3):
223 -30

2. Olia P, Saderi H, Tabatabai nejad S, Naseri
M, Rezaie M. Comparison of antimicrobial
effect of Ruta graveolens extract and
Gentamycin on Psudomonas aeroginosa.
Iranian journal of Medicinal. and Aromatic
Plants Research 2004; 2: 171 — 80

3. Ahmadi A, Nasirinejad F, Parivar K. Effects
of areial parts of rue on spermatogenesis in
male Balb/C premature rats. Iran Medical
University Journal 2007; 14: 13 - 20.

4. Neha, Kumar A, Jaggi RK,Singh N.
Silymarin ameliorates memory deficits and
neuropathologicalchanges in mouse model af
high-fat-diet-induced experimental
dementia.Naunyn = Schmiedebergs  Arch
Pharmacology 2014;387(8):777-87.

5. Verma A, Sharma S. Beneficial effect of
protein tyrosine phosphatase inhibitor and
phytoestrogen in dyslipidemia-induced
vascular dementia in ovariectomized rats.
Journal of Stroke Cerebrovascular Disease
2015;24(11):2434-46.

6. Valizadeh E, fazli D, Ostadrahimi A. The
Effect of herbal supplement « Mohazzel' in
traditional medicine and weight loss diet on
some biochemical parameters &
Anthropometric indices in obese subjects.
Commonwealth Magistrates' and Judges'
Association 2018; 7 (4):2115-2127.

7. Karavi A, Shahanipour K, Monajemi R.
Compare Antioxidant and cytotoxic effects of
aqueous and hidroalcoholic extracts of Ruta
graveolens on DU145 cell line. Journal of
Animal Research 2017; 30(3): 335-345.

FA

o BL 55IST el G O gl dS |
JAS 098 4 Comd G)la s 55k 4 SKM L 0Ly
bog adlas aw opl ml (E)) 55 Iy als
23 Sldw olE 45 Conl (ol L je O1,Ken 4 Ratheesh
2 Bl 5 P Sl BT O3 Ol Ll
& 3,15 o O seoleeST 5 5 pleS) ol
Sl s Logas S Gl 51 Rs (K ek
ISt ol Bl 2 sboml Gl ey e eS e
il 5 hs iyl cdld als wT e by

8. Hoshiari A, Najafi G, Zareai L. Evaluation of
oxidant effect of aqueous extract of Ruta
graveolens on mice ovary. Scientific Journal
of Kurdistan University of Medical Sciences
2017, 22(3): 40-48

9. Keihanian, F, Rostampour VajariA M,
Saeidynia, A, Elmieh A. Effect of Ruta
Graveolens Hydro-Alcoholic Extract on
Pentylenetetrazole-Induced Seizure in Male
Mice. Journal of Babol University of Medical
Sciences 2012; 14 (4):30-36

10. Mirrezaee N, Dakhili M, Mehrpour S. Effects
of antifungal Rue on the candida albicans
isolated from patients with vaginitis on in
vitro during spring and winter seasons and
comparison with two antibiotics. Yafte 2017;
19 (2):50-59

11. Javadi B, Sahebkar A, Emami SA. Medicinal
Plants for the Treatment of Asthma: A
Traditional Persian Medicine Perspective.

Current Pharmaceutical
2017;23(11):1623-1632.

12. Mirghazanfari SM, Abbassian A,
Kamalinejad M, Karimian SM, Massoud A.
The Effect of Methanolic and Ethanolic
Extracts of Ruta graveolens L. Leaves on
Formalin-Induced Inflammation in Rats.
Traditional and Integrative Medicine 2016.
1(4):136-141.

13. Mirheydar H. Plant science. Tehran. Islamic
Cultuer Publishing office. 1992, pp: 203 — 7.

14. Zargari A. Medicinal plants. 6 ed. Tehran.
Tehran University 1996; 464 — 7.

15. Stashenko EE, Acosta R, Martinez JR:
Highresolution gas-chromatographic analysis
of the secondary metabolites obtained by
subcritical-fluid extraction from Colombian
rue (Ruta graveolens L). Journal of
Biochemistry 2000; 43: 379-90.

Design

VYR 8y ows /g ot Jluo [V YAV Wil AaL5 0SS [ S 3y yguiils _saidgy — sole dolidlogd



YD 0yl poinigomnst S /Y YAV Wit/ anLis 0SS [ Sy gl snidbg s — ool dolirlogs

[ ololsan 9 S obs aledl

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Weiss RF, Fintelman V: Herbal medicine.

Germany: Thieme 2000; 181, 330.

Shen SC, Lee WR, Lin HY, Huang HC, Ko
CH, Yang LL, Chen YC: In vitro and in vivo
inhibitory activities of rutin, wogonin, and
quercetin on lipopolysaccharide-induced
nitric oxide and prostaglandin E (2)
production. The European Journal of
Pharmacology 2002; 446: 187 - 94.

Raghav SK, Gupta B, Agrawal C, Goswami
K, Das HR. Anti-inflammatory effect of Ruta

graveolens L. in murine macrophage cells.
The Journal of Ethnopharmacology 2006;
104: 234 - 9.

Raghav SK, Gupta B, Shrivastava A, Das
HR Inhibition of lipopolysaccharide-

inducible nitric oxide synthase and IL-1beta
through  suppression of NF-kappaB
activation by 3-(1'-1'-dimethylallyl-( 6-

hydroxy-7-methoxy-coumarin isolated from
Ruta graveolens L. European Journal of
Pharmacology 2007;56:69-80.

Alzoreky NS, Nakahara K. Antibacterial
activity of extracts from some edible plants
commonly consumed in Asia. International
Journal of Food Microbiology 2003; 80(3):
223 - 30.

Olia P, Saderi H, Tabatabai nejad S, Naseri
M, Rezaie M. Comparison of antimicrobial
effect of Ruta graveolens extract and
Gentamycin on Psudomonas aeroginosa.
Iranian journal of Medicinal. and Aromatic
Plants Research 2004; 2: 171 — 80.

Chiu KW, Fung AY. The cardiovascular
effects of greem beans Phaseolus aureus
common rue (Ruta graveolens), and kelp
Laminaria japonica in rats. General
Pharmacology 1997;29:859-62.

Chiu KW, Fung AYL: The hypotensive
effects of green bean (Phaseolus aureus),
common rue (Ruta graveolens) and kelp
(Laminaria japonica) in rats. Phytotherapy
Research 1997; 11: 203 - 6.

Bidgoli M. Effect of rue, burdock and
lonicera on electerophysiologic behavior of
AV node in isolatet heart of male rats.
Tehran Medical University, Pharmacy
School 1997, Thesis no. 3892.

Adsersen A, Gauguin B, Gudiksen L, Jager
AK. Screening of plants used in Danish folk
medicine to treat memory dysfunction for
acetylcholinesterase  inhibitory  activity.
Journal of Ethnopharmacology 2006; 104:
418 - 22.

¥4

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Bethge EW, Bohuslavizki KH, Hansel W,

Kneip A, Koppenhofer E. Effects of some
potassium channel blockers on the ionic
currents in myelinated nerve. General
Physiology and Biophysics 1991; 10: 225 - 44.

Ahmadi A, Nasirinejad F, Parivar K. Effects
of areial parts of rue on spermatogenesis in
male Balb/C premature rats. Iran Medical
University Journal 2007; 14: 13 - 20.

Neha, Kumar A, Jaggi RK,Singh N.
Silymarin ameliorates memory deficits and
neuropathologicalchanges in mouse model af
high-fat-diet-induced experimental dementia.
Naunyn Schmiedebergs Arch Pharmacology
2014;387(8):777-87.

Verma A, Sharma S. Beneficial effect of
protein tyrosine phosphatase inhibitor and
phytoestrogen in  dyslipidemia-induced
vascular dementia in ovariectomized rats.
Journal of Stroke Cerebrovascular Disease
2015;24(11):2434-46.

Conni R.Mahoon. textbook of diagnostic
microbiology antimicrobial sucsebtibility
testing sanders 2015; (13):274-288

Piri M, Shahin M, Oryan S. The effects of
Anethum on plasma lipid and lipoprotein in
normal and diabetic rats fed high fat diets.
Journal of Shahrekord University of Medical
Sciences 2010; 11 (4):15-25

Loonat F, Amabeoku GJ. Antinociceptive,
anti-inflammatory and antipyretic activities
of the leaf methanol extract of Ruta
graveolens L. (Rutaceae) in mice and rats.
African Journal of Traditional,
Complementary and Alternative Medicines
2014;11(3):173-81.

Ellman G L, Courthey K D, Andres V,
Featherstone A M. A new and rapid
determination of acetylcholinesterase
activity. Biochemical Pharmacology
Colorimic 1961; (7):88-95

Piri M, Shahin M, Oryan S. The effects of
Anethum on plasma lipid and lipoprotein in
normal and diabetic rats fed high fat diets.
Journal of Shahrekord University of Medical
Sciences 2010; 11 (4):15-25

Ghosian Moghadam MH, Ansari I, Roghani
M, Ghanem A, Mehdizadeh N. The Effect of
Oral Administration of  Hypericum
Perforatum on Serum Glucose and Lipids,
Hepatic Enzymes and Lipid Peroxidation in
Streptozotocin-Induced Diabetic Rats. Galen
Medical Journal 2017;6(4):319-29.

Naghibi Harat Z, Kamalinejad M, Sadeghi
M, Sadeghipour H, Eshraghian M. A Review
on Ruta graveolens L. Its Usage in
Traditional Medicine and Modern Research



...ngJJIJmIOeJﬁH}AT,,:.:!.\:\“.s|‘_,u‘,:u.uu;u‘_,a';ug“ﬁglw@ml&.ia\,m;l ]

37.

38.

39.

Data. Journal of Modern Physics 2009; 2
(30):1-19

Hamdiken M, Bouhalit S, Kechrid Z. Effect
of Ruta chalepensis on Zinc, Lipid Profile
and Antioxidant Levels in the Blood and
Tissue of Streptozotocin-Induced Diabetes in
Rats Fed Zinc-Deficient Diets. Canadian

Journal of Diabetes 2018;42(4):356-364.

Ratheesh M, Shyni GL, Sindhu G, Helen A.
Inhibitory effect of Ruta graveolens L. on
oxidative damage, inflammation and aortic
pathology in hypercholesteromic rats. Exp

Toxicologic Pathology 2011;63(3):285-90.

Ratheesh M, Shyni GL, Helen A. Methanolic
extract of Ruta graveolens L. inhibits
inflammation and oxidative stress in

40.

41.

adjuvant induced model of arthritis in rats.

Inflammopharmacology 2009; 17(2): 100-5.

Ratheesh M, Shyni GL, Sindhu G, Helen A.
Protective effects of isolated polyphenolic
and alkaloid fractions of Ruta graveolens L.
on acute and chronic models of
inflammation. Inflammation 2010;33(1):18-

24.

Ratheesh M, Sindhu G, Helen A. Anti-
inflammatory effect of quinoline alkaloid
skimmianine isolated from Ruta graveolens
L. Inflammation Research 2013;62(4):367-76.

VYR 8y ows /g ot Jluo [V YAV Wil AaL5 0SS [ S 3y yguiils _saidgy — sole dolidlogd



Daneshvar(medicine) shahed University/ 26" year/2019 /NO.139

-

Daneshvar

Medicine

University

-

Scientific-Research
Journal of Shahed

26th Year, No.139
February-March 2019

~

J

Received: 05/12/2018

Last revised: 19/02/2019

Accepted: 26/02/2019

The effect of hydroalcoholic extract of Ruta
graveolens on oxidative stress markers and
cholinesterase in brain rats receiving high-
cholesterol diet

Elham Bolouki!, Gholamali Naderi®*, Mehrdad Roghani®, Elham Zahedi*

1. School of Medicine, Shahed University, Tehran, Iran.

2. Department of Biochemistry, School of Medicine, Shahed University,
Tehran, Iran.

3. Neurophysiology Research Center, Shahed University, Tehran, Iran.

4. Department of Physiology, School of Medicine, Shahed University, Tehran,
Iran.

* Corresponding author e-mail: naderi@shahed.ac.ir

Abstract

Background and Obijective: High cholesterol is associated with higher
incidence of cardiovascular diseases and oxidative stress. Ruta graveolens (RG)
is one of the medicinal plants used in Iranian traditional medicine and different
nations in the treatment of many diseases with antioxidant effects. The aim of
this study was to investigate the effect of hydroalcoholic extract of RG on
oxidative stress markers and cholinesterase enzyme in brain tissue of rats
receiving high-cholesterol (HC) diet.

Materials and Methods: In this experimental study, 28 male Wistar rats were
randomly divided into 4 groups: Control, RG and HC diet and HC diet+RG. For
8 weeks, Control and RG group received normal diet and the other 2 groups
received HC diet (1% cholesterol and colic acid 0.25%). After 8 weeks,
treatment groups were treated with 100 mg/kg of RG intraperitoneally for 3
weeks. At the end of the experiment, the rats were

anesthetized with diethyl ether and their brain were excised. After tissue
homogenate was prepared, oxidative stress markers (level of reactive oxygen
species (ROS), glutathione and catalase activity) and butyrylcholinesterase
activity were measured using specific kits.

Results: Eight-week diet with HC decreased glutathione level and the activity of
butyrylcholinesterase and catalase enzymes and increased ROS in the
hippocampal tissue of rats. Three-week treatment with hydroalcoholic extract of
RG significantly increased the activity of the butyrylcholinesterase enzyme in
the treated rats compared with the HC diet group. In addition, the activity of
catalase and level of glutathione increased in HC diet+RG group compared to
the HC diet group. However, this increase was not significant. Also, the
difference between level of ROS in different groups was not statistically
significant.

Conclusion: Results of this study demonstrated that hydroalcoholic extract of
RG significantly increases the activity of the butyrylcholinesterase enzyme in
the hippocampal tissue of treated rats compared to the HC group and also had a
partial effect on the antioxidant levels and defense against oxidative stress in the
rats receiving HC diet but this difference was not statistically significant.

Keywords: High-cholesterol diet, Ruta graveolens, Oxidative stress,
Hippocampus, Butyrylcholinesteras



