WAV 5l Y ojlad oV al ( alS 5 S, 5 i b

SSdnrd 9 NP0 Slhw Fp g t‘”a:ls JlUgSA gk
(Silybum marianum) Jbus ;b S s olE

Tal5i ol 36 s | Al Wiz s, T sh s ol 3 s LS
(SI3UES saK1 (3,91 5 5SS m 0s 8 Ol Sl dgd oK (g3 ,5LES eaKils (LN 5 sl 055
Ol S ol g ol oy p ok odSKtils (it 09 8 Olo S sl dgd oKl
(OYRO/NY/YE : plg 5 pdy G )b AYR0/0£/YY i2dly )0 o )b)

o kS
(323158 oS3 53 4290 Jlu 53 oS Jraghy cul 43 S o sbml glanST 25 DALS 3 o ol K D36 S S penslS
030354 IS o Sl G 238 5 s 5500 Jliisle sl ol 5 il Copmms 1 plol DS falgd oKl
Y s F s S iy b Balas elS b 5 eslinal b Uyl oS (Y S A0t 5 1 e (ald) i)
The (2l pll KiS 05y Sl 0S8 anl jled il mshe 53 1) 6l 5 als A SAS wdd Jred S e lE sl
4 ald b aglin 5 5 plaw o 8 53 S b 1S gl i Y gns Sen A0 e 55 S 55 S sa Ly IS e oS
DS 5 ol 5T (5 gomn Al Dglle SIS 51 DL (gl sine ki 55 gl g Jlm ol b L2l S2AlS (gl e sb
Ol 5 s G¥sey Ko A0t mhaw 3 IS (s Ol .l Sl 3 pgeslS ¥ 5a5 S0 00 mhaus 3 a3 S 5 JS° S
S o1 DL Sls e Rl 53l Aald & S i cnl 53 5SSl Kl 5 5US 53,0556 18 SIS el YT b r,,;i O [V
el pgdlS 55 G Sl Al g plendian 5 S5 Sl sl edlSe (sila Sasls oS opl 55 Al
5o oS ) S 55 pameslS I oS sl DL il Qi gy Sl et b ady) 5 S 3l s paeslS O Bl o

Al a2 VLol lalllas Cogr i 435 Olgie a1 bl dil 5 g0 45 dilee (B ady;y 53 (0 e

@ YLolS Jlt 5o ¢ pgueslS 25 (Ol demS | 35T ﬁ;i (SIS glassly

Npame 5 aals OlS CiS IS slalee an s
AL oS bl Sas 5 didle WOT el b S piorssbe ALS Glasls 5l eslinal o gladla s
Cobl il glacd b lacany s 0305513 3 S gyepl S ecl asl Rl Oler il 53
Lpd bl ple ] CodS 5 CuaS 3 ax s JB Ol Wl o551 3 S pame 5 0 5)l3 OLLS ol 5l go oS
5 prem bt glasS Sl eslinad 11 4 e L Sl Sl g Ol sdes SIS 5 S

NV gams 3 Shes Il gl Cilie gla iScsl SR COCH 1 E Y DS R SYRCIE S PO SN

spseyedi@gmail.com : S s 2SI Cans SLis o fous ookinn 55°


mailto:spseyedi@gmail.com

Y Jlo YT ojled V il aLE s S, 5 i YA

gl ol Sl s Sl BN pl s Jees il
S 5 Sssbose sl mall ) p Bl L G
Wl 0 il ueslS 3l 151 LBG A Lyl 5
L by g 5ls
L3S e Oletol 5 OB 83 5l Jlrle oS slasds
Voo g do Ve IS e b Ssie S Bl ey
Glaody i osls pined Ol i lake T SGS 4 il
g (WVAY) UL 5 oo Oldlae 3b el Jsesds
Sl YE e /Y ln Dl 23 b 55 &l 53 el
CS (G5 A 35 S S S (G5l OIS 53 e 5 Jles
OAE g 5 ki OF b bl wia G Sl e L S
S 2o LS Jde Sl ais 9y Sl 4 amals
sl s she w5 LT OF 5l A eslizal (5ol
hn 5> Sdeds pgadlS IS Y ey Seo v T 540
5 A OIS S LS (S e alm o o 51 g S s
ilee laplbil G 5 Ld s Al p sy Sl
Aezie e 035,50 3 Wi sad 5 M S 5 4l Juld olS
3,8 ol am s A sles 53 bzl )l (6,8 o310 0Ly b
Ll 5,10

laS ,, (Laiye et al., 2003) i 035 (5,5 o3kl (gl »
S celu $A Sdew 51 S sl ax s Ve gles s ol s
aslie (Gl S p5 8 b sed OAd St 5l age 23S
OLLS L dals olS (YA 0L 5 Slal)S 5 mlan
A S Ay G LS el i S sl Gl Co
Sod Sl 35 b B s oS O3s e
055 Copmed tpmilma b 5 O35 1M 520 LS 5018 51 50 2l
dlos S o o B Sl e el G055 4 S
B i Sl b b s ol 3 A slie
S35 3 S5 JS5 Bhp 5 b5 25 5 35 aslind
AL e 383 Hln LAy Doose ol o o sd rl?,_;\ dels

Bl S s slaerSS, JlMie (6 Sesll
oo Sleslaal Ladigs)ls 5 IS s s b @ s ls

slacdled 5 il anns 5 Db Sl silis
2 pols nl s3)l5e 03 sl (s Kos S pm Sl o
OLan 5l o Sae) Kpd aslil oaols OblS
o dd Gloss ax g pseeslS @ (S SIS oy 3 (VTAY
& ol (V740 33 S 5 3Tl s b oS |
S A Y B Ol e 35 00 o oS 4y o
VOV LY LSPGOV P WS SCO O MG S S
(Singh and Myhr,1998) s, . LS, 55,5 5 55,08
St bl s (55502 olS A (510 ax 51 g saslS
L modlans oly 51 e 5l sy Sy G b
5 Sanita Sldlas s s s ol sly el
s eblis gl 0bLE sl ol (1484) Gabbrielli
eSOV glachle Coan 5l Jols solalst s
il o T SISl s S b a4 s
35 5 VB wle § gl ST 5T (sla 5T Jols (s ]
53 o3l S il gp s 3T e S| ST s
il gla S wp olS ) Jaos 4 il 253
5y Ay Al o Slas 2alS Lold 45 ol ol ey
SAO3E 5o ) 5 e 5T Sy e Jled Slasl S
3 0SUS Sldllas 3 5i e oS Sl esle 5 S, s
Uy (YY) OKes 5 Hegedus olislesl akes
53 g 5555550 @ 35 )8 (IS L35 IS ke g sesls
53 (YY) Oles 5 Ramos Sllas 5o 5 Jle OlalS
oS el padss Coeal A pseslS pend e
ol ALS (Asteraceae) aul il o5 4 Ghaze b b
e alem 5l Ol 5528 Cilise Gble 3 oS ol
e 3 Okt wolisle S0l o s (B s sSUsS
OV OLKes 5 (slo) dsse 50355 Sose @
ol 4 slosle oS cpl sl das e OLES (Y0 +Y) Gupa Soladlas
Oljes o sdd s 13 Sl ol b usle S
Sl el i olS laeltl ple 4 s L1 s ol
Slr 2ools OLLS (55155 sy A gl s
s 4 0Ll Gl 5 Caglie GlareslSe 51 AT



WSS 5 P Olhe (S ppaeeslS B S S0

sobart| b slaos S, il Cdar A kil OTY e
i3S S e Gl Sl e U T e b o
035 05 2 dpaSe e Sl Jol ml
3o bl ol ST Ol S s S alone
Osls 53 15 S il 5l S +/) Ll plasil (VAAV)Wagner
5 oAb k) gl sl alde VL s
oslas 5 edole SlS (1:88) Cond 4 (Ll el SIS
celo YE QMH,\;@Mb@,nguﬂdw;ﬁ
@ e 23S 13 5 Sl s YO gles 5 (SOLL s
23 8 5 e il aiBs 3 a3 feer S pw Ladds ) Sk
S5l sl 00n msn sk 5o 2V e Sl
Gl 3l 5 055 08 2 Ve e i S 5 LS
GRSl sy b S Gl gl e s S
plomil (1844) O Sen 5 Zhishen (s e JIS bl JSe s ]
S AP S I P R R P N S SEVARpe
S Sl \Yrerg a3 55 Jol> ojlas 5 Ad el o5
Ore s wlitl g e Cgr Ja) sl S
S n 0 oy ke DT L 5 iy ojlas I 25 S
0 5l da 9 Loy O gﬁfﬁ;ﬁhﬁjbﬁ:ﬁvn WIS Wit
Doloes & doys Vo ppie i IS 2y oo Noe il
Ve S sode 2 e ¥owdds 1) de s Gl
3,5 G Jslome 0 Jaie T 2l ¥ oen & Ve
A el gl 0V g b s sk il s
s Oas 3 el L S A 55 s Clle a5
e IS g Chle 5 s S ) ikl
LS LUl 50358 Ve e s p S ke

Sonald ; Laima s, 5l eslazal b S Lo (gl
0 315 oS alsm ol 5l e S ) s (g Seslul (1444)
s cele Y e 4 5 edle Lo A1 J b1 1) e
Vs ol e St G S (IS S
s U hie Ol L5 s S wlsl 740 Jebl ) e
S yre 2 e 0 e A elile 2] s 0 e w0l
s alsl O 4 0 el Sl e V5 V0 )
5 Al S Sl s cele ) Sl 4 ol bl

2A GBS 5 5l e 8 Y s el (VAAY) Lichtenthaler
Glo 51 s b il Ay Av Osil 2 s 10 L ol
AEVA slagse Job 53 gty mSeul b Gl Qo 038
e, kil
2Bl s S sl 055 5 eSS
@B e s e AL obas s e S e o

A dlons 3L 505508 2 08 ke e
Chla=1\Y/Y0o Agszo— Y/VA Aguss

9 A e.Ub?'— J:.A}JL AR E) A \VAK

Chl b: YV/YY A646.8_ 0/ A663.2

Chl T=chla+chl b
Car=(\+++ Aso— V/Achla—Ao/+Y chlb)/VaA

Jeds iS55« Car 5 Chl T Chlb Chla «dal, 5l s
.MQ&%%})S}JS@&

Tolerance stress ) ol foos 55 Olje el
IS Kix 05 aslie gl obme 5 s Ti :(Index
Ll e ali 5l b 20 ot OLS aly; 5 alps i
2 J)l) JTM; IR e 8‘) BE um—l.& u_;\ NG| Jo-\} .L'él_e}
r‘.,\.:‘ “ aJJ\J u.,a;-L.fu ‘}«:ED'L.; w\ BL ..,\AJL;«: ol b eL:?
(Ewaise, 1997) A avsles 55 Jge 2 5leslinal b olsa

¥Yp—¥s
¥p

Ti=
oS O kl s s ol 6\&\&1}'0)\-@ O35=Yp
S5 ald  alse pll i esle 035 =Y

s Heath 25, « (MDA) wsdisole s Sesll
sl gl f;f Y s orl b Ad el (1474) Packer
) (TCA) Ll Sals IS s 5 e 0 Loz 3 S
0 Sle 4 Sa mle b bl olae S sldle Ao s
Jsbos 31 e S0 A3 Sped Bl Ve eng 55 adds
R S P e TTY
Loys /0 ol &S Aoy Yo (TCA) el Saul s S 5
G Jols byl 12 Bl oy (TBA) 1o s
r;q plam 53 31,5 mla 4z 53 40 (gles L3 wids Yo ke
olss 5 Ad 3w o Aol G edd edls )l
53,8 sy le Veeeeg s 4k Vv Sde 4 byl
Jsb 53 sty il Sl osliial b Jslos ol o i



Y Jlo YT ojled V il aLE s S, 5 i YAA

V0 O3aodeadenS |y s Sen Yo Y go ke +/0 D, S
V0r 5 Vsehe Vo EDTA s oo Yo (V50 ke
s Pl S b sl las 1) S
Yar zpe Jsb 5 cde (Ol sSl 0as ast JLs
Ears Oy & s JuSly g, 5l ey 4d35 53 (a5l
el el 5 el slaids S Sl slassl 5 STy
(¢ Ske) JS o5 e 5 sl axly e
NGRS

(GR) LS 53,0556 8 w5l cllad (65 o3Il g
Halliwell ; Foyer %5, 3l NADPH §sulinst sy &
JS o b ST bylses 5 ol 53 A eslizad (14V1)
Naaher 04 Slind 3l ik Ve ol e ¥
(GSSG) eaddeuSI0 LIS 0 S e YYAY (PH= V/A)
N ko oV NADPH  nJs S Voo Ve e /0
olas s S Vv 5 Vs e Y EDTA o5 4/eve
cd L3 655 NADPH 03 S aslol b STy s e 5
okl 2ol VEr =50 Jsb o akds ¥ s 4 Ladd e
S p stk Sl 53 6lS o ppeslS O Clls e S
LS St il s bl el i s S el
Voon s Ldekilyam ol S Bl ax3 00 gles Loy S s
e by Jb S Y S IS s sl
Tl Jolome 5l el Sl U s 56 8 ol Jsls
BTSN I W Q\JJJANW;)TJ\,\@.J,;
Glp odel Cows w0 o 51 o3l Hae Blo K
Clr S b oS Sl el b oclle e
Atomic Absorption Spectrometer J.. Spectra AA .|
A eslanal 220

R [ R P O W P P PO WP U P
SLols a5 SAS (bl il 5 eslinul U G
o 5eslS il glazbale H aslis sl 5 plnil ANOVA
Dlabl o o 5 SUls Oga31 31 s 2 3550 Sla 2ok
A esleal /40

“r

&b

5ol 2e VY0 ge dob 3 dges a ol
20 Lk ols s chle sylilul evs Sl oeslizad b
3 S e 505505 oS e e

S eslial b (PAL) UL salo¥T b 3T ol
sl gl rffs\:‘ Y+« (Vavo) Ragg  Hahlbrock s,
Ve s 00 (PH= A/A) Tris-Hel (g5l 5 s 03la 55 S
IS e 5 okl Y5 e 10 501 IS el 5l
S S 29 Jalee S Sk il 00 s
Al A ) A s eslinal o 5T e les Ol
Y ge ke Vo VT b 2 e 00 sl s 4 2
bylos sl osbas ke ) 5 ol Sl ST 5 ke
S ESS B8 Sl ams TV gl s adds W
IV ded Sl JS 6 5 1) e +/0 038 wlsl LS|y
VA Cder L el sl Bl sl e 0L
Vodsle gl b Sl Al Sl Al e
el 4By 3 el A5 Al Sl 51 J ey S

s 32 Sn S S U Fan Ui S S
o oled 3l ol de Vo ggee s Osla S s
Voo VAl St 5 0kl sls oS Y o s
VoM mdeus e 0 Ve e Vs s pd) g Olie Jd
03 4ady V0 Sl 4 Jeol ojlas A sl g Ao
DB s b les 5 e Ve L bdley S Sl
(\av1) Bradford s, 51 IS s Slos S 23S
e bl gl 4 e pl 4l eslizd
3 393 g Sore e 0 (i olas ) e
Cole &5l S 5 A Yl e s S SO by e
oSsn ke 5 313 000 zae Jsb s el e Sl
2 e Sk o s el sl e 5l eslinad
Ao S aloe 50550 8

L (APX) 3lenS] ol Sl o 5l el o (sl
JS bsse(14AY) Asada » Nakano s, 51 eslew
Aboalde VR Bl alde Yo L ST
S Yoo PH= VL Ve de 00 biolins



WSS 5 S Olhe (S g paeeslS B S S0

> JS gl Glpme 5 bl Ol o
sl el Vaes S Qv b &S sl Ol LS,
93 50 b OlS 5 Ol ool odd s eyl )l Sl pae
5ol Gl dalds 4 el Ve Sie Qe 5N
AY N dsas OJS_';) sy OLES Hls e sl

Sl A S il Gl UL el YT b cdled
v ol IS mla 51 L BTl sl
sy Olas wald a4 Cd 1y ol sme sl Y 505 S
Y ) Jsos)

2 an Mie Sl mli 1S oy sl g
B 5 e Sl L das e 0L Jlin b slaS
Y Soe A gl 3 Solssme b a4 S S
SLE N B) UK 55 45 jsboles [ialS Al e ialS
ColE Ve, Ko Trr 5 Yor gl el el
Sl 55 ol 5 GRS Sl di a ol OLES (5l e
(Y 5V dsdr) 55 ol o dald 4 o

cole Sl o n 38 53,0550 58 r-l};T Cadlad
Sl el Sl Sl (V(C) JSK8) o gpealSy IS Cilises
DIB ol s el paasls ke I s e T )
Voo poke 5o s e SYL s Ve S Qv e o
(Y 5) Jsdor) SoBIl dald b Sl e coglis Ve
SN D) S5 e 5 eyl sl e
5V eSS e GBI S sl S
Sl Ol dals 4 Gl 1 (ol pme Sosle Y ge s e Qe
S 53,0556 58 Bl 4 Cod Bl pl SJed w
(Y 5) dsdx) o S

oty ylas T lie 5 51 ol Jraows 55 et Ld
SMis  meS el leg 4S (g5 sba (LS (ki s 0y S
M p5eslS Sl b s ol OLE 1 ok franed 20
AV IS) aisls oL 1y ¢ 5V

22l peas sl e e geslS e 5 A
i alis Dles Cod QLS L dals olS aiy; 5 S,

SIS L baralS 035 ool 1S58 8,50 sl lsl
33 s SlS sy k) e &S ol Ol ol
3 g e il S Aal Sl il - ey
Jsb Jals (o3 laaly, 035 M 5 S (gpind
O JS8) 55 5 e S Sl VL Tobw 53 ol 4ty
3 o ddlke Gladsle and Sl pseslS Cid- s
a3 B b Sl A8 e ¢S sl A adlate glad e
ades 3 W31y Sladshu o)l 50 OAS mm 5 ) pled
adyy ddy Rals s b¥s 5l Wl e dle Job A,
(Fusconi et al., 2007) .l

LS Lol Hlas OlalS anslis 1 gl ga gl K25 055
ol sl Shale BB L S sl Ol (Yagss) dsls
ov chle o olem ol S O35 b e Sl O35
Aald oS 4 Ced (S i SRS e selS N e S
Lo odaline chale b g dals 5l e OV 5 il
(Y 8) Jsa)

534S s o OLES Gl cpl 3l Jeole ol 18 e
Ol als olS 4 el Sl RS o OLLS
(YD JS8) ans e 0LE 15 (6l sime

53 ppedlS S sl Ol b g (sl xS,
@SS Slade o Gl J Ve S T 2Ll
e 4l oS e s 30 disis, 5 S JslS
Npes S Qv 5 e Glachle Ozen LD Lo, )8
5> IS JBuS s A JBu IS Gy JlalS das als
53 (Y USKE) ol Sl pme ¥ g0 Ko Qe 5 e C)h”
R i N )
MALE & e (Sl g ek & e il 55 (il
Y 5V Jad) 33 5 6lS opl S s 555, Olsee o

S 25 S0 s 3l OLES e 1SN T30 e
NS Tee 5 Vo Glachle s les o OlalS
5 LY ) o) syl dals b ol uls p eslS
oS 4 o [ S i Sl Y50 S Qe 2l
(8 JS2) das oo OLES Ao 53 0 mhans 3 sl



WAV Jl Y oyled V M aLE 5 5,18 5 T S V4.

(JYJAJ;_M*" }-\" A K ‘Mu:ﬁqg.«‘)}“}ﬁ

. a
40 B

a
35 ab
i b b 30 be
= 0.25 c 25 ¢
Ta- 20
1‘
3015 4 v 15
,;:' 0.1 - 10
.05 1 3
l] = T T T 0 ! ! !
0 300 600 200 0 300 600 9

et
th tw h &

th =
1

00
(pM) rwa:.ﬂﬁksl skl (nM) r}:n.bls cLble

b G50 iles ) b Kils ds e iy e oLE(B) & g 5 (M) alsn oIl K23 055 p pgoeolS ilides - glaw 1Y JSS
el 00 el A2 53 0 i 53 Sl Oga3) 3l eslizal

JUtsle olS )3 pneslS b IS Sl el Jlgzr 53 (i p 3590 Al Slis Dl o Kils —Y Jgr

R ) i S S5 S 03505 £, clw St U3 4}.-)—‘: s
A 45,8 bJ:é)JlS a kb IS sl (’U‘jl 33!

TALYTE Yoro/YA™ vVeY/eYT ik (VAR AR AN ALV 7N SNV Phi ¥ paedlS LIS

YAY/Y <A AARAVARY noo/oY VYV VAN \AY IAVER (VARA] 1 Uast

Yo0/0) 00/ o/04 ATAN £Y/01 YAV YY/8n \vA4 (1) &l ums o 0

el s

)‘3‘;&.& J:’.'a j/\ “/.o JLQJ’" cb.w BL} )‘bd}.ﬂ &r.;s; 43. ns 3 3

U sl olS 53 psneslS IS las i Slgz 53 ()2 3550 ilides Slio Silay o 5Kke =) gk il

oy Sl o Solled oy Il o
_ . o ) REPETPL ) ary3
D365 Sl R L o P3N P R Sl
. L)
BLFTP SenS] S sl
A0 “IAOYTE VASAZOYO™ e q® gt RS SR CF LA VN Y paedlS A IS
A /VEAQ Y4/ A0 EEEEER AN oeeny Y8/ 1 [
Lo/v8 EAIVE Ve YUYY \v/o0 0+/Y VAN (1) & s o i

e s

Noigan b 5 1N 10 Jeim pban 3 4l frn o 5 o™y



VS5 s S Olhe (S g paeeslS B S S0

U sle olS 3 ) 3590 ilies Slio (512 p a3l S 7 glas ST 5K0le alis Y ot

u.&;— u.,\;- _ rl.\.}l S 3%
s oyl . _ (MG/GrFW) (s 5w 53 sl 550, CL'
- ) S < @ /s slesd
(mg/griw) (mg/kgbw) - : : 2
Al b s adss s (emd)
(uM) 5008 4 IS
YY/A0® VA et Tatk o/+1° /0¥t Yroea? YL .
VNG ov/0 T YYNE /el AN WAZ S YA\ o «/Yox® Yo
YAV \ZYAR VYA R VAR & Y/YP ¥y o YV/\ b /Y0\P T
A\t AZARREEPNYA 7SEER VAL V/ot® Y/ 0P Y0 ANa e

SEb e s e 0 JLQ.:-’-Icla....,a s RY9S] bl din gl Gy lols 45 o Kile o g Ot p o

s slo obS 53 s 3590 s Dlas (51 0 goesS 0 IS 7 glas D31 0l dmylis =Y J g sl

0% g Clad oi g e 0% g Culed ot X . olew "'T

RS R ) JU_ 5 ) S ol b JS Jﬂﬁ Js-*:jfﬁﬁyu (S aaad
SUS3, 0t SISOl Sl UL e VT s Js s
(mgrutin/100  Mmol/gr )

(Unit/mg protein) (mg/grFw) gFw) (Fw)
(uM) 5008 4 IS
+/YAA® V/YYEP ANYP 0/v a/eNYe /eayP Yo/ene .

At YR Ve/vaP FAYY 4 /A0C ERY- VA Yo
A A% VA/YQP \ATEER VAL V/aYYP Ya/+q® e
s AB/YA? 0+ /4N Vyotd  e/ag? '/ oxe Yo/\ 82 s

3 0d 5l a0 il o 53 o Sils 0 ga3T ulul s il Gy sIls & bRl gl O gt 2

.>)fal.:_f;)),c):\)l{duc,kl.&«);ajw@rﬂ;lsg'w
Lds el L K Sl 58 e Camee anllls
\)ehf.l.;)cdi}l.ﬂmﬁjdwps\ydm\pr
oAd aslil (Dalla et al., 2005) Las o ialS Cud o
3 e (Al 3 geS ol LS Sl gk o 5o3lS
@ﬂ}ﬁ@;ﬁfﬁ‘)dﬁjﬂsszﬁwﬁls
Mobin and ) das . als Cad a4 |y g oy A,

.(Khan., 2007
iSO slalie 4 U:,a:LS S okl esls Ol

o S S palS 5l LB g sl s el LialS
S Jol> C,u (Vassilev and Yordanov., 1997) s 4.3 .

)@}>);£ﬂ);¢ﬂ>lscqq&jg:\>.ASJ\JQL.L?@L:J
EEESE ujj ¢.>)\.U d)hg;.""‘ Q}Lﬂ.n )‘Y}A}Ji:ﬁ Yoo E) Jall
QL.:..: Ls)b;;."’u | 3;: DL, @9& g)'-’-‘ Qe j-\" )L“_:_',’
WS s e BV s e pAe 3 u:ib:ﬂ GLJ ls
2l B il s mexd 5 il Bl Sl les - gl
6[.19;— )\ LS"":’L’ Jald eL:f 4...';4) BL r).:dbls Sl Q‘J:A S 9
LJ‘}JI‘-;A aML\fw (/\JSAZ) DL 45‘)#[&.% C«d‘ oﬁj.g L)’:%L‘)T
jj.g B rj.‘.a:ls @.>J 9 u.l;- )‘.,\.S.A cfj:.AJLg clle u,'.'.;“b_é‘

Y 5V dsa) b e SRl 5 olS
Sd=e L;LAJMSU )'j;g s lasOLis caxlas U'i‘ )‘ J»At?- C»lb

S A S Sy RS 5 5508 s Jln e oS s



Y Jlo YT ojled V il aLE s S, 5 i 14y

6 - a
s B
i b
= 4 -
2 3 b
et -
-
T B
0' T T T
0 300 600 9200

(IIM) r}:ﬂals cbls

12 - a C
i 10 A
% o g ab
b - be
}’L - 6 1 C
- e
.’]') é 4 -
n) 2 ] l
0 4 - - -
0 300 600 900

(M) 5 p0ls CBls

a A

a
ab
b
1 | l
D n T T T
0 300 600 900

(M) ¢ 50018 = bale

a

D a
i 1.2 4 »
A1,
9 208 -
9 I
,Q E-‘ 0.6 4
3 E04 -
¥ 02

O R T T T
0 300 600 900

h
)

A Juds S gl g
(mgg'FW)
| o] Y] =Y

JS J85 A8 (©) b s AS (B) @ Jod s IS (A) (Ui sle ol S 5550l 5 Jds IS Sle  p goealS’ ilisin = gha 31 Y IS
sl 0 plomil e 53 0 el 55 Sl Ogo31 51 ealil b (1,550 5 Kke) W p Sl denslis .5 55 5,(D)

(A SV TN | I = NN |
[ — T — T — i —
L L L L L J

(um g'FW)

—

2 ab,lb@‘,w

K
[
(=]

1

—

a
| b b I
0 300 600 200

(uM) rxo.sls chble
09031 31 o3l b (1,550 5uKile) o uKils amslis Jli b s S usllls O Jbe gl goms poredlS e gl S1 -t IS5

S) 25t 5 o LS 3 i sl ks
2 I e w bl 35 ials (T sl LS
= (Jeliazkova et al.,2003) clad sl S ad ssle
Olpe &S Col o3ls OLE Oltiaiils adlas I Jol>

e Gl sl o«

Loz Oselbsy

Sl 0l fbul dp 430 ch...« 23 Sl

531 S i a8 Aals oS s Sy e 0
IS oS 55 (VYA0) OLSKas 5 glale 2158 zb b
S syl T Cde e DL pgeslS sl illas
A Lol e ralS pl ol S 5Les talS 0T et
s badsle 0 S8 el ok o)l s ol )l Sl



WY S5 s P Olhe (S g paeeslS B S S0

_ 0.06 A a 0 A
1 E 0.05 - B i
< & 0.04 - T ;2
- = — 5 4
A = 0.03 A b 1, L; 20
2 g 0.02 - '} T 154
“_'i, 5 B 10 -
% 0011 b b E -
!'3 - 0 0 A
0 300 600 900 300 600
(M) p goelS il (uM) PWRESSINF
7 -
z 6 C
§ = 54
To -11] 4 .
D =
3,0 31
=0 2 4
S E ] .
0 _— - ,
0 300 600

(uM) }:"-’5 cLble
o3lial b (1550 0 Kla) Lo poSile amglin . IS i3 gl gione 5 JS A3 5350 (ol T OS5 poeslS e 7 shau JI -0 S5
Wl 0k plondl e 53 0 el 53 Sl Oga3 3

2
)
=
=]
—
==}
1

A
B

0.014
T x T 0.012 A
1 L T 001 1
= 0.008 4
9, £ 0.006 -
0.004 -

_j o0 | l

300 600 200

= 8 &8 &8 2

=

Ssal ¥ d 3l e
(unit mg-! protein)

(M) ,.H_g._.z.'a-l."‘ ~Lle (uM) ,le-'g._.uU chale
a 1.4 -
2.5 A —
v 2 ¢ "{.‘ 1.2 1 D
=y i _
- 5 § 17
‘5?.) 'E 1.5 A \i,‘ Eo.ﬂ 7
B a J
'l;' - 1 4 l] E.U.(‘
) g N = 0.4 -
; “'S'J l I 12 .
; . 50
g5 ) 2 _J
™ *
300 600 300 600
(nM) Ho'ﬁ cLble (nM) ,r_g.,uﬁ' sl

mAl b Ol (BIS S 55 slsme (AU el s YT s Sl Oln p paaslS Hles ilidue g glaw 31 1 Y
0 gedaw 53 oSS 05T 51 ealinal b (1550 5 Kks) b pSile aglio (D) 14| 5 b 5Kl v‘dﬂ CIl 5 (C);S 53,0550 oIS

ol 04 il 3



Y Jlo YT ojled V il aLE s S, 5 i 148

4 05
v'l) 0.4
q 03
'i 0.2 -
1 0.1
0

a
g h h
300 600 200

I:I,l}ﬂ Fdn:.a.*lf Ll

3 eslil b (1550 ko) b puKile dunslie . las o OLE 1y olS jy3)l5 285 S @Bl 55 45 0 foaes 5 e ls -V S

Wl 03 ol A2 53 0 a3 (Sl Oga3l

90 - ab
80 - Wy ol g
- B3, i 3
70 B e A I
60 a

pIeaslS ol 5
(mgkg'Dw)

0 300 .

oS3 0531 51 o3l b (51850 5:Kla) b Kl e lis I sl oS iy 5 9 5 0 53 pseaslS pazs 5 i Lg) 5 Ol e A JSS

s:«.w‘ a»\nf: r\?ﬁ;‘ M)bo ck..a):

il plEl WIS s e elS Coew dase i
33 5 S35 Slae ) S o S STy O3S
W5 s ou e @l oV Ll ule Gl 038
oe 35 oo 0dus WS 5 (63,5 4l 3 5 55 s AS
SLoetsn Fesm SHIL L o Sl
L oSS pl S5 e 5555 s 53 LHCHE oSdes
S5 036 b IS 0 AeST 55 sy S Ayl e s
Few W OYAL O 5 Slall) 558 e el
Bl S B a0 Llge S5 Ll 3 s ladd 55,
Jgtn o3, cpl 13 8L sy OASCES 3 a0
OgrldonSTy Sl Sk 5 GBS 0381 058 el
(Kayro, 2006) 4l o soldnsSt A5 Wlg 5 laagd
Ol JBdy 5 sk JouSs5ker Gl A5 Zeely o o3

o ol 58T G55 Cadle sl 65 O geelinST

600 200

OBl sl O ssl= 3 dske 53 OisodadeS]
Sladas 5 ol Jslas 03,55 wa ol Conss ool il o0
oS U3y LalS BRE P e S el &S el Jsl
addllzs -l s (Sanita and Gabbrielli .,1999) sl .
A Al e alyy 5 2l glapltl Sl 055 Jals
A3 5 A3l 05550 e e 5 e g An S s DDl
oLS 5 Ay 5 elosy Mg (gt gt glaesSS, Shals
s L LSl Gl gl el 4l 2l asllas 3 5
s 53 padlS Chle 150 L S L5 Olpe &S
Ay g e g el 4 e Colg o S DL Jals LS
2S5 35 S 55 555 s wpeS oo 5 edd
Sl o SlSs s laesSS) Ul S
ol S5l 5 sleS) sl s 4 Ll
» o3\ (Hegedus et al.,2001) asb b IS e caless



V90 SRS s P Slhe (S g paeeslS B S S0

S Sl Ko 5 KT omg™ Gl Jlee G b
el 5l g, S 5 (Romero et al, 2007) a5
Muthuchelian ) & s .55 5 o0 500l 3 Olse & sSKss)
SalS s 2alS 1, S o5, sl (et al, 2001
Nsas Koo Qre e Fov mas 3 IS 0855, (Soia
05eST Gt S 1 45 555 0 o G (il 53 psedS
Ststle 4 Oul, ol el gladinl O ganlinST s Jlas
88 o3l (S lime S5 oSy s Ses
S 5 o SIS L) s el mll sl
Liuet) Mﬂ.»ls S S g 5 (Bhardwaj et al., 2009)
S Sz es,S baslansSl, el sas 55058 (al., 2005
o 15 ply 53 0bLS 55 &S dmes el lag
B STl Sl st e M5 Seas 2E 5 )
W5 ROS LS 5 Ol Jodad 53 ege o8 03 S 0l 3
Olye o Syl 55 s)ls Jshe 53 5 b e
o Gogb Sl O5aodadS] s e S ealinal eS|
ol el s sl e e e 05l 8-l Sl
el oS g sl LB Jhgsle laamalS 55 sl
ilees 5 Jie Sy Cunsy bis gkl o
Oomer el By i g O3adadsy
5 Sy cllas mls 552 Jas 3505 U sewsdenS] e
Pl Ol &S sl 0l 35 (YA Bl
Rl p el Sles o 3 6l ST el Sl
o5l slam sl 51 S5 S50 8 S . Iy
GSH sduSll b oS ol a1 ST ST 2
Ko 5035 bis 0556 8-, Sl a2 3 b 5l
Olge a5 axdls fodedd s 05 5 51 Cbli> 55 Sl 22
Ul gl ol Shadl s = 0556 08 (Gl
o Ol el s enls STy LS sodes Gl 5 dnST e
3 3 el nl b (RIS 5 e o3 IS (3,
2l mlS 5 Cl (e s oS Unl God ol
DS e oS (55, (WYAE) 0L 5 okl Sladlas

03,15 RS el famed 5 Gald (g Seslul Ll s

Jsho GLEE (o OamlenSLy GBI1 L calils chas o
Aa a0 e Ol e 5 il o BT Lid S 5 0l 55
sasOlis (55 by sl W O pultenST s s, e YL
old A5 S0l a5 Sl Jsh o s ]
S| ol 5l et ls S Ol 4l ol b o
OLES ol Gl s (VWY wal3i500) 555 e (55 o510
Npes Sen Qe chle 3 W0l (513 das
S el 4 Cend s JB ssbe S s ppelS
ST LISSsly sbowl Sialsl b Ylaost 2158l ol &8 o
L ol ke oo Sl Ol 5 dy 2S5
s olS s 5 S s WOl sk 1 5158
6La(.mgl.<.a 51 S (Hegedus et al., 2001) sl czlzs
L s dls « b OS5 mead 25 plp 53 QLS (g
S LS 5 s e 0l Sl 5L e s sl gl
S Ol 4 s b DallnSIgl el s Dl o
O3St Jlad st S ade ¢l (gl (o520 OS] 5T
L oGaiss opl Sl sdal oty = Als s Jas (ROS)
Sl e e oS s (1TAY) OLes 5 sl b
03 S DS 5 i O is LPAL 3T cles il 58l
S g bl Sles Jhnsle oS i Ll 2
A S Ol el s bl ml s g
P s e bl ) GBI L Jltle oS A
S G b ST 2 el A5 e D
S s e M s ke b sy S
55 Ol SR g e S gy dix e S
o525 (Ericson and Alfinito.,1984) 1il o W05y
S5 S S Jee S Gl 53 RS
S el s il davl s ol S S 5l
s sl e ol a5 (Plasma et al, 2002)
Lo B9 O anbadanbed 5 QU b july by (63 SHIS
Jss sbekle 3L L Jels L 5 (John et al., 2009)
bontis e 53 5w ol Ll Sl 5 s g

Sl 530 o 5elS el ol ool S sk (Pal et al., 2006)



Y Jlo YT ojled V il aLE s S, 5 i 141

S S

S 3pd e blozal oo el s 4 &b &S sba
S5 osline laeilSe sols b le Js)ls olS
oo 6 25 51 (U bt el e bt
Loy, Ol Ao gla, pSB 2alSy ol saslS

3 psedlS Coan LU 1 Glalis 0 Sy a5 (s g
JUs & bl 48 A3k o 0581 o3 SIS W 5

)J:.:U (\Y’/\Q) Q\)KAAj&:AAiJA:J QLJU@ L;.;Lh.c b n\.:.?i:
sy Olis st Ol By sleslanad L Jli Hle slaamals
)J&)‘@j@é&og;ﬂ‘jj)bfﬂzlsqufs
S b sl sl elS al o s il pseslS e
obb'o,w}e.a 9 JN"JS JQUJ o s (abu\ ladlze l; 9 ok

thJ%xthljJ@Kﬁﬁfyslscogl{eLSw\.3)\3 Ml{@é;ﬁj%‘)wj‘ﬁﬁg ol.5 é})ﬁ(\\ﬂ‘\')

.,\_J;L, S‘YLOLS QL,JUQA g:,_@} LSMNL\A M{‘Jf Q‘}.} LY ‘) de.:Mi)La .,\J‘};da aS J)\J &:».5.:‘.&»

JiLmJ ;59.2” u‘iYLPL:‘g Sladles S

@t.a

Ssn 5 Jsh sl tas dome glanS| 25 Blhe 55 OleST ST slans 5T 5 55 slae iS5 28 (VFAY) L sl 55 ¢ sl
YOV =Y0 YN (Ol gl pwlidians 5 s )

o e slaazalS s Olpee s WL el VT b e ilnST T sl 5T e (FAY) L3 s g 5 e omslS e il
Ol 0L 0l g ol8ails (63, 5LES (Slapionmn ST 5 3 Jamn 53 (p i glaanily S SOl ilen (sl o seeslSy IS 25

oo 4 3 olS s ST ST slam 5T (o CId 5 ST 05 5 Olpe el 3 OYAY) (B35 STy
AV —EAL A V'L'*‘C":’;; Jsls

053 5 pske ds . Eucalyptus occidentalis ,s (3505 58 gla el (5 2 p 50038 31 OTA) g 61505 505 5 cp coslas ol emy 3
Agoyor oY (St 5 Ol ey ank b 5 3oslis

oS 3 WALl 5 Laud (grmmss Glaey Sy Jldie o pseslS N (YAO) & (o 8US (gmse 5 cp (LS O (b
ATV 800 A(Y) L0l ) wlidican § s . (Brassica napus) |51s

VO s S daole oS 5o (Smfsiw b uell o By 5 g5 o OTAY) 1§ (SO oo 5 am (s ep ol
AV-Ye

O ol e a5 pals OLLS Wy S Slils 4 sl (So T 31 OFAY) i 0 o el (5 Se
ANy

Ol 0l e 5 o8 A1 b8 LOLL (Lactuca sativa) sals oS  pseeslS Coem 236 (O0T40) (o S

Ol 53 Jlsle s oS i S1 dir (S50l g5 oy (WYAY) g BBl o ‘-C‘)ﬂ e cp b st g al el e
OV=AE NEOT) (J S S (5585 5 slaesl e

UV-B 2als 53 505585t 31 5wy olS s b LS 5 a5 WL sl VT ks 3T e Ol ooy (WWAY) L0 al53 500
Ol b S Gabags ol &ils g S dla,

(ol od Dl Sl 5 bt s laslas 31 ) 2 (AY) g ltdamme 5 e edlidiy) cp 23
£4-08 sty 4,40 .Silybum marianum L. Gaertner)

S s bl Fp s it SlaenS) WJakee Slak3 iy p sl Coew SH6 (OVA0) LG esl3 S 5 e 3T

CAOA= AW YE( ) 0l sl wlbidcs ;5 alee (Carthamus tinctorius L.)



WV S s SO Slhe (g g paeslS L S S

Bhardwaj, P., Gallego, S. M. and Tomaro, M. L. (2009) Cadmium toxicity in plants. Brazilian Journal of Plant
Physiology 17:21-34.

Bradford, M. M. (1976) A rapid sensitive method for the quantitation of microgram quantities of protein utilizing the
principle of protein-dye binding. Analytical Biochemistry 72:248- 254.

Dalla vecchia, F., La Rocca, N. and Moro, I. (2005) Morphogenetic, ultrastructural and physiological damages suffered
by submerged leaves of Elodea Canadensis exposed to cadmium. Plant Science 168(2):329-338

Ericson, M. C. and Alfinito, A. E. (1984) Proteins produced during salt stress in tobacco cell cultures. Plant Physiology
74: 506-509

Ewaise, E.A. (1997) Effects of Cadmium, Nickel and lead on growth, chlorophyll content and proteins of weed.
Biologica Plantarum 39(3): 403-410.

Foyer, C. H. and Halliwell, B. (1976) The presence of glutathione and glutathionereductase in chloroplast: a proposed
role in ascorbic acid metabolism. Planta 133: 21-25.

Fusconi, A., Gallo, C. and Camusso W. (2007) Effect of cadmium on root apical meristems of (Pisum sativum L.): cell
viability, cell proliferation and microtubule pattern as suitable makers for assessment of stress pollution. Mutat Res.
Genet. Toxicol. Environ. Mutagen 632: 9-19.

Gupa, V. (2003) Seed germination and dormancy breaking techniques for indigenous edicinal and aromatic plants.
Journal of Medicinal and Aromatic Plant Science 25: 402- 407.

Hahlbrock, K. and Ragg, H. (1975) Light-induced changes of enzyme activities in parsley cell suspension cultures.
Archive Biochemistry Biophysics 166: 41-46.

Hart, J., Welch, R. M., Wendell, A., Norvell, W. A., Sullivan, L. A., and Kochian, V. (1998) characterization of Zinc
binding, uptake and translocation in intact seedling of Bread and Durum wheat cultivars. Plant Physiology 118:
219-226.

Heath, R. L., and Packer, L. (1969) Photoperoxidation in isolated chloroplast, kinetics and stoichiometry of fatty acid
peroxidation. Archives of Biochemistry 125:189-198.

Hegedus, A., Erdi, S., and Horvath, G. (2001) Comparative studies of H,0O, detoxifying enzymes in green and greening
barley seedling under cadmium stress. Plant Science 160: 1085- 1093.

Jeliazkova, E. A., Craker, L. E. and Xing, B. (2003) Seed germination of anise, caraway, and fennel in heavy metal
contaminated solutions. Journal Herbs, Spices and Medicinal Plants 10(3): 83-93.

John, P., Ahmad, P., Gadgil, K., and Sharma, S. (2009) Heavy metal toxicity: Effect oplant growth, biochemical
parameters and metal accumulation by Brassica juncea L. International Journal of Plant Production 3: 65-76.

Kayro, H. W. (2006) Effect of salinity on growth, Photosynthesis, water relatinns and solute composition of potential
cash crop halophyte Plantago coronopus. Environmental and Experimental Botany 56: 136- 149.

Ksouri, R., Megdiche, W., Debez, A., Fallah, M., Grignon, c., and Abdelly, C. (2007) Salinity effects on polyphenol
cotent and antioxidant activities in leaves of the halophyte Cakile maritime. Plant Physiology and Biochemistry 45:
244-248.

Laiye, Q. U., Quoresh, A. M., Iwase, K., Tamai, Y., Funada, R., and Koike, T. (2003) In vitro ectomycorrhizal
formation on two larch species of seedling with six different fungal species. Eurasian Journal of Forest Research
6(1): 65-73.

Lichenthaler, H. K. (1987) chlorophyll and carotenoids: pigments of photosynthesic biomembranes. Methods in
Enzymol 148: 350-382.

Liu, W. L., Zhou, L., Sun, T. H. and Yang, Y. S. (2005) DNA changes in barley (Hordeumvulgare) seedlings induced
by cadmium pollution using RAPD. Chemosphere 61: 158-167.

Mobin, M. and Khan, N.A. (2007) Photosynthetic activity pigment composition and antioxidative response of two
mustard cultivars differing in photosynthetic capacity subjected to cadmium stress. Plant Physiology 164:601-610.
Muthuchelian, K., Bertamini, M., and Nedunchezhian, N. (2001) Triacontanol can protect Erythrina variegate from

cadmium toxicity. Plant Physiology 158: 1487-1490.

Nakano, Y. and Asada, K. (1981) Hydrogen peroxide is scavenged by ascorbate specific peroxidase in spinach
chloroplasts. Plant Cell Physiol. 22: 867—-880.

Pal, M., Horvath, E., Janda, T., Paldi, E., and Szalai, G. (2006) Physiological changes and defense mechanisms induced
by cadmium stress in maize. Plant Nutrition Soil Science 169: 239-246.

Palsma, J. M., Sandalio, L. M., Javier corpas, F., Romero-Puertas, M. C., Mccarthy, I., and Del Rio, L. A. (2002) Plant
proteases protein degaradation and oxidative stress: role of peroxisomes. Plant Physiology and Biochemistry
40:512-530.

Ram, G., Bhan, M.K., Gupta, K.K., Brijesh Thaker, U., and Jamwal, S. P. (2005) Variability pattern and correlation
studies in Silybum marianum Gaertn. Fitoterapia 76: 143-147.

Ramos, I., Esteban, E., Lucena, J. J., and Garate, A. (2002) Cd uptake and Sub cellular distribution in plants of Lactuca
sp. Cd — Mn intraction. Plant Science 162: 761-767.



WAV Jle Y oyled o d (Al 5 SIS 5 i 14A

Rastgoo, L. and Alemzadeh, A. (2011) Biochemical responses of Gouan (Aeluropus littoralis) to heavy metals stress.
Australian Journal of Crop Science 5(4): 375-383.

Romero- Puertas, M. C., Corpas, F. J., Rodriguez-Serrano, M., Gomez, M., Del Rio, L. A., and Sandalio, L. M. (2007)
Differential expression and regulation of antioxidative enzymes by cadmium in pea plants. Plant Physiology 164:
1364-1357.

Sanita di Toppi, L. and R. Gabbrielli. (1999) Response to cadmium in higher plants- review. Environmental and
Experimental Plant Botany 41:105-130

Singh, B. and Myhr, K. (1998) Cadmium uptake by barley as affected by Cd sources PH levels. Geoderma 84: 185-194.

Sonald, S. F. and Laima S. K. (1999) Phenolics and cold tolerance of Brassica napus. Plant Agriculture 1:1-5

Tziveleka, L., Kaldis, A., Hegedus, A., Kissimon, J., Prombonal, A., Horvath, G., and Arjyroidi, J. (1999) The effect of
Cd on chlorophyll and light — Harvesting complex Il biosynthesis in greening plants. Natur forsch 54: 740-745.

Vassilev, A. and Yordanov, I. (1997) Reductive analysis of factors limiting growth of cadmium treated plants. Review
Plant Physiology 23: 114-133.

Wagner, G. J. (1979) Content and vacuole / extra vacuole distribution of neutral sugars free amino acids and
anthocyanins in protoplast. Plant Physiology 64: 88-93.

Zhishen, J., Mengchegen, K., and Jianming, W. (1999) The determination of Flavonoid contents in mulberry and their
scavenging effects on superoxide radicals. Food chemistry 64: 555-5509.



