[ Downloaded from jcb.sanru.ac.ir on 2024-05-03 ]

[ DOR: 20.1001.1.22286128.1389.2.5.2.7 ]

e
N2, , )
VY VAR lels 5 e 10 o)lot Jpgs Jlo /sty LS Mol asliciags,

i Aeluropus littoralis Parl. cadgdls ol cos 3T STy
(NaCl) (g g hlizko gl s &

VL“ A 12 s W)
Q"\)).A.dﬁ oé)w.u.é.dsksw)..\.n.‘n

ol omesls o 5 (5555lAS psle olSetsls ol -Y ol omerks i 5 (555U pole olSils Wl polih IS i gal il -
Sl (b Bl 5 (655LES pole olfasls JLolewl Y

QI o g Fo,b AR/SITY iedl yo & ,U

ol

J31e OF b JeSs0 3 (S jpul g S ) b i Ll pd cod (ROS) (st o131 sl JI o1,
b JUGl) ool pae Ol 51 Ly bl Wil oo 59l b Jobw puadglbo ly 9 oud @i Joblw
WSy gu (392 SlimanS| (T G g o 31 LS ooy 3T uf 9 (o0 35T (Gld pannilSo alianyy
3 bl udlygid (wgr9,T oLS 50,8 oo (S STy lyeSuwl g jlass Ty GYBLS U gomd
[R-X) C)‘S;“' Qg S J.A:u Feo mM )'l ).:Yb Cla.w G |) (NaCl) s 9% ..\3‘35 = A Cowl ula.o.)..f o.>|93l5
i 3 P35 eSU 0 pS 41,8 coliiw] 0590 WNE Mol (g aoli o 50 (gygu S A S s (5
ool 50 1WA Jlw 4o ciwbo)l jaliso oy .Cawl 6u3d 55 &1yl obS oyl ol 5T cadled
Cadled g cd 5 planil (g )lw (crumb @b 9 (6559l pale sl LS o g g ouSldg Ty Suigy gy
c)'l.g o NaCl )Yg,o ‘514.0 a9 M)LP S 9O ¢ p0 C,]aw I oS C}'.’.‘ il | G“"T ‘5& w.ﬂ).’—"
Ol il g 4 325 gl .au0,5 (635 o3luil (Celw YY) rglicte abold @y g pisd Jlos!l 31 oy 59, TV (Soj
(0=+/+Y) Cawl 00 ,lo ey LS)L"T ).Ia; 31 axdllao S )90 ‘_th ﬂ")"T 6‘)‘? Qlo)’ 9 Sy Jolie Ql,jl a5 old
3 STy c:l.g”&»ﬂ Pl VG YOE cplp ALl oeusSTy GN)’T Culled a5 w0 < olis gl foxon
w3l Wao Lo Foe g Feo Foo Foo o 3 j0 cad i ay plp O/F U jUgommd wluslygw g pIp AL
9 &ilwlaz 2 lwlids ol ol Cologuns 6T olo v 5T aod cadlad g ulojl ol guls & azgi b .cdly
as | 5 LS udgi jo Wil o Acdluropus littoralis Parl. olS 31 590 Joxi 0 ygo b (5 JLE!
20,5 28lg st oo b S a4 oo

odlygid (19919851 Cadelld oL (5 )5 (i ¢ gon T JSTg 1 gudS sl o5l


https://dorl.net/dor/20.1001.1.22286128.1389.2.5.2.7
http://jcb.sanru.ac.ir/article-1-117-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2024-05-03 ]

[ DOR: 20.1001.1.22286128.1389.2.5.2.7 ]

AeluropuslittoralisParl. codglle oLS ooy 3l iaSTs

S

» el L 5 Na'gilusiosn (135 moy »
o CET 5 KT iliagiom (0,55 oo
Dgl (oo
ool o calannST Sl glo ol coJled
S (ROS) (st o1 slo S50, glgs!
e sla gy boojyal g ails cosal
ol cdld olidl alaulg ol anusly s

Good a5 a1y Gl 5l gl b @3l
bly) cldlae 25T 00 wile Jeoe
ong 5 e sl i 4 ced LS
MJL:.‘B YY) cewl ool oomlive LS)?"‘" S
el 5500 (ROS) 5] ol3T slo JiSeol,
oM ST ezmen Slede Gop e
5 g slae Lele o 4 e aS) daold
(g oo ol (S LS (Sansl oo 5l a4z
Od demST g b ey Bl s
od Jd e «(-SH) bjoidlew slors S
USRI I PPN S < Y
SlaS 5 ple g Jdg)ls wile bl 4SS,
4 pole des iz owe g Gl 03X,
Pl axs o s DNA e JI sledsSUse
oLS L(YY 4 YO) 00,5 DNA sle @i o
shls conds slol guilownsT s b ablas gl

dodio

(s ez Sl ame aslusl Jolge
GelS Jelgs o yiage oDl g 558 SaS
5 il oo Loy el oblS lades
Jole oot (5y98 w0al S5 0)lse L
St ol 0 65,0laS eaiS wags
sl sz nyege Gl S (FY) 55, (o
4 Cans 0L gile pilie ln Slllae
sl glelid g addlas gy9d a8
ol (598 25 5 e (S5lsn 8

pelSe p o GliBe g0 a4 6)ed
WS0) odes a5 5 )l o Sl LS Su5elg 8
el S Vb o il ) s uls ol
Cllad g 0eh (po oS a4 el Sl
Sl g a8 o o5 1y oy 50 Of oleerds
Aoy Zewd Sl 053 bl el sk 098 o0
oS p (S Sl alie olS 0 (558 )
—Cadlyg ST (S9y0 p el -V il (e
Lo5eST ST sl JISasl, g el al ol
o 5k 0gx o JSGol,y (pl 00,5 o (ROS)
yob 4wl o b ROS acis jiiwgisd
o olj1 (6551 JWEl b codlyg IS o s
A g OiST ol Slge 4 Ju8g)lS
oAl el L Ly (el SB) ol (5]
9 Wgd oy | picrgd jo (5enST (J5Sge
NaCl ob; jlade - g Jolad (05 oy -V

opdle &5 Al o gypd A g5 S Bl

1- Reactive Oxygen Speices (ROS)


https://dorl.net/dor/20.1001.1.22286128.1389.2.5.2.7
http://jcb.sanru.ac.ir/article-1-117-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2024-05-03 ]

[ DOR: 20.1001.1.22286128.1389.2.5.2.7 ]

S

L S ey Wl b S L
342 Mb S>> 40 g (59)3.99)5 2n=2x=14

.(f&) ML? QSA (QS_M, QSA o;))' . " : ‘.)

Solld oy p g onl el Sl Soe
a STy 50 g g ol slo cilonsT il
MSJLQ oLS 2° S O
ik o Aeluropuslittoralis

Loy y 9 Slgo

olo (2958 ,o i85 Jlosl g (BLS Sl
GL"’ Q}lf )" Ow LgLQ 48 YYAQ JL.u
Sl pe g qip odSbagh &lRS 50 S92
Gl sk mlie 5 (55y5laS pole olRil
JEslh alSge Siggyoud laswe 4y g Sl
o5 ol gl ada; 5l ey ol S 8L
s no)S Jlesl (adjlul Sjge 4 6y9h
A, b 4 NaCl Sas 31 Ve - MM il
olS 9, u’.o.l}.ﬂ Slallas o adlsl ls
?’ ¢ 9 f’ M ‘Y A ¢ U'*;', o
oolas Sals b B 4o 9 NaCl Yee Lo
Al plosl S5 YL

5 090l Ghey obelp oeSen gl
R Sl w3l gl cem () GSee
5 (CAT) ;YBIS (SOD) ;Lgass ounS]
o o)'lS sf).g ‘a)f -\ ‘(POD) )LL..MS \);
Sy JB 5 ez sle pole) mle (59
)03.& 9 od.o..st (JAM oé‘é )‘)5 C.» S99 W
3y P YU PR R TR / PN [ <1 JPRVRY 4
ssl>= a5100mM  Tris-HCl (pH 8.0)

VAR lels 5 e 10 o)lot Jpgs Jlo /sty LS Mol asliciags,

(SOD) Bgomss oSl ygws Joli slis
5 (APX) 3lapST,y ol,sSul (CAT) SYLIS
ol oedle il oo (POD) 5l
SbygSwl Jols mpl et sl e
N ayie SleS 5 g adess S (JssS s
25 (kb (b llgisle daadgigdld alex
() Bl (oo B 5598 G5 L ablae

soor dly ey olabgl et
plsil (6590 i 4 S (ol sla ST
Sl ) @l OF 9 Ve Y D)l aib S
ool Sl Gl aslie ol o g0
0391 (5395 i a1 sl Jomeie L 61
a>oS Sglae L3, SJUI Jle flee 4 ol
O Gapd & ol Cilige Sy 5 6,5 (58
Jorie (ci>g 52 Gl dlie b s (VF 5 V)
OlF o 1y (7 5 VA) (el)5 5 L (5,90 &
OBl sl s ihie g, Ll oy 6l
OBLS (s p 159l 4 Jod o il
L (Sdt loving plants) cogs S
ol (Halophytes) b cosolla

S Aeluropus littoralis (Gouan) oLS
Lol ad S5 b ey dle wix cudglls
S (A sl (o0 Co griimsd plann
IV ahe B 1, (NaCl) 5,55 il oo
O Wl o oS pl S ez £ MM
29 oxS R eslaial sy0e adgle (g
L Ses @bl jo 5 )58 )l sl S
2l e e Yoo 5l e VL Sl
ailes olS (pl oS wd)y el ol sla 3L


https://dorl.net/dor/20.1001.1.22286128.1389.2.5.2.7
http://jcb.sanru.ac.ir/article-1-117-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2024-05-03 ]

[ DOR: 20.1001.1.22286128.1389.2.5.2.7 ]

Aeluropus littoralis Parl. cudglle oLS  oes 31 1Sy

\“f

oo L 960 NM oo Jobo ,o aalis ol por oy

15033,5 S8 agigdg Sl
VB el (5,8 ol —VBLS ol

G2y G &S (D) @l ey Lol
Job 53 SeSTy yae 5l (36 iz
o V25 plowil il go yegil Y g
50MM 3l s (25T5 olgd o o)
oler & pH 7.0 L sodium phosphate
dsloee a4l (oo gy STy
Cod s 8lol usie g o lac 51100 pl 548
@54l Ve s e dged 658 @ Sl
L el cé S sl aids 0 oo
2 O39Sl apes 5l pmol bl
B9 oo Ol oeSgn 05 e sl 4 addo
Cllsd 65 ol STy, collad
L L S e T e )
3'-dimethoxybenzidine) .o-dianisidine (3
(YY) 83 el 460NM 7o Jsb o
20mM phosphate Lo zoSTly el
¢ buffer 1 mM dianisidine, 3mM H>0;
collid il e ey ojlas 50
SeeeS1 (o iiles 5l umol ululyy SlacesTy
Ol eSon pS ke Gl 4 adis o ol
D9 (50

INTE| ROWPEIS R JARCHII W JOW 7
(VF) ol 5 5T gy 0 ST s8]
s 4 STy bslke ad oS ol
50 mM potassium |l o Lo
05mM phosphate buffer (pH 7.0)

S50 mM KCl 10 mM EDTA
0.5 mM PMSF 20 mM MgCl,
s 0.1% (v/v) Triton X-100 1 mM DTT
alol ol a4 wislb o 10% (wiw) PVP
SbysSwl Bl gl Glp s S
S0 MM G598 S5 4 (APX) jlasty,
30 Jols bgle aus 5 aslsl s b, oSl
lod g aado Yo oo a0 VFe v v g 5em 0l
Cbl g ol oals 1,8 ol Kbl a0 F
Slp oS Al w iyl ojlas lge & Jol>
Shoad gl glo wpl CohS sy
30 b ygey] adS o oolaiwl 8,988 5 8 yas
8,5 alxil wgadis 4z 0 YO sleo
oot il s ygo3

Codled - lgonns ST pow codled
LSl gy by 5Uganmns laSThgm o3
sebie pay 285 pll (YO) oS
o)L.a.c )‘ ).o.on)in f’ 9 Y’ 6\’ ‘O )JOLM
Y ool o> b iSly bgle 4 a3l
s STy bgle wd alsl ) e
pH 7.8 L 50 mM potassium phosphate ,3L
A3 mM I-methionine 0.1 mM EDTA
75uM NBT (yoxen g 2uM riboflavin
498 40 balse ol I3 L STy ail o
Ol S g S g dnhe Cugls
5 Eoys 4ids VO lp BOpmol mZst
5 ouliny oprinosll s b Lo g
lo diges o] asled (o bl 1, S5, oy yiiions


https://dorl.net/dor/20.1001.1.22286128.1389.2.5.2.7
http://jcb.sanru.ac.ir/article-1-117-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2024-05-03 ]

[ DOR: 20.1001.1.22286128.1389.2.5.2.7 ]

S

SolanST (1 lampl cdld el
5 STy byl GlasTy YL
ond &V Jsazr 5o bsend 9ST s
Flite Sl as el ol 51 Sl s .ol
» adlas 8550 Slaw sl sl ol 5 6 98
2l e o s e /) Jlas! mhaus
el ke ol a5 sh las il
5 Ugemnd wlSTpaw YOI laSly,
B R < W PSR KVOW. 1 VG Py o)
S alols L NaCl Yoo Lo e+ o Fee
MalS' (65 el 35, YV (b g el VY
Tobw oled o L_,).su g Cawl 009 yusiae

28l yli8l e

VAR lels 5 e 10 o)lot Jpgs Jlo /sty LS Mol asliciags,

w5 9 Oj9ied dSTn 0.1 MM ol oSl
AeSl s Brae b o ol Sl a0 YO o
e Hlaie sl SoyySwl lawgi (39,000
ol Ol b (oo 2ol el YA o
Cys 28MMTTEM T Cix s e als
SbyeSwl 5l oty G cdld 008 =
OgeldenST o Glie el slannSTy
Sz 00,5 o dewlxe agds 0 1 pmol
sl glayli3l o 5l b ools ol 5 420

b oolizl SPSS 3 EXCEL

5 Gogh et Sl bl aes mll

(s9oLas lS )b 53 anlllan 3,50 Slao (sl il ly o =) Jgoe

Syt e @bl az Slaye (pSika
SYE STy Byamad wlaSlpges Ty SlysSa]
A ,951) 5,98 Jlos Y ATV ATHNYY VEFVAYS VYYAFYE

B ,551) b v VAN A PA Y18 A VEvYs Yras)
A*B Jlize ;I 2 FEAYAINYY VAvyey” Voo’ ABIAY

s i S -1AY4 AN Y

Js a5

CVy. VIVE 10 VV/FA U0A

kK K

Das o plas Ty golel g o me e NS 5 ail o /) g /0D Jlakl mlaw 0 (50 me e i 4 FF g

GO | Y- Q‘},«:.o aS a0 0 olad L}.«»JLO)T CJLu
5 59 7l om sheeSly sl wyl

gl 30 59, VY 5l e B gemss alusT g

STy olyeSul 5 YB3l sl

9 A5 Cewl ool lis alides Olaass
selnST slo i 4 Jooi G (558 bLS)
5o9$saobq\6]aﬁmkslmuzﬁdgo<\g<\5
2 OS5 slo Bl cdale o ol58l
(Y g Y2) 0,0 0929 cuisS Fiwgid lals


https://dorl.net/dor/20.1001.1.22286128.1389.2.5.2.7
http://jcb.sanru.ac.ir/article-1-117-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2024-05-03 ]

[ DOR: 20.1001.1.22286128.1389.2.5.2.7 ]

Aeluropus littoralis Parl. cudglle oLS  oes 31 1Sy

\“f

o Fro mM NaCl 25,0 g 59, Cped o

5o Ol 00 ey el ply Bl sgas
SYo. CS-L’N)O cs"")"T ‘_,u_ll,e Q‘}::-"JSS‘»
mﬁ‘dwu‘j‘uﬁ.sﬁo&mfo

O JSs) ol mals

50 5 p233l90 39, 40 ‘564“)'31 Colled oy iy
O-F JKo) wo 5 csaline FeomM s
lleb olyme Mo oo Yoo 25 Ll o
)35|_\> 4 r°-‘°°}‘9° 39y 9 )‘1%_“51)% r°-.’.}3]
d.zhw)-‘b-‘;n.w ‘Wﬂm)ﬁpﬂ

o] ool Gl e ol lad il53l salis

100
3 50
T,j:_; 80
2_ 7O
- B0 |
-
] so ——0
= 40 4 I 200
&:_: 30 - —ae— 400
z 20 - —=—600
LR . + = . 5 -
o T
o 3 6 o 12 1s 18 21

iz

s Goses dT oS 5o 5,95 Gilis sk 5 STy 3l Sllsb e Bl - S

Iy 09> codled iSlas 50 U gemns LSy g
OLid A ol (ooled )0 emajls 55, 0
FeoogVer Glo s o r“-.’.}-ﬂ ool adled ols
)Y}o‘_}tﬁ?” M)05VT°5»)Y5AL513A

(V JS...J)MO..\.:O ol ).").’ AN

slo s jo 1) el wSlas s VLIS
Olas @25lg0 395 ;0 Vee Lo Feo g Ve
el Sdlad Gliee 59, ol )3 45 655k 4wl
g i Feo g Voo gl i o
AV JSC8) Sy 2l il V5 010

(5951 oy oo s 3l g) 9GS ol

Bl

12 15 18 21

ool osadT ol 55 (65 cilizes ol 45 YIS ay5il colad e i =Y IS


https://dorl.net/dor/20.1001.1.22286128.1389.2.5.2.7
http://jcb.sanru.ac.ir/article-1-117-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2024-05-03 ]

[ DOR: 20.1001.1.22286128.1389.2.5.2.7 ]

VAR lels 5 e 10 o)lot Jpgs Jlo /sty LS Mol asliciags,

-0
200
=400

-»
>

(5952 prfirben 5 il gl jUgeamas daluslyagum Sollad

1

o =600

12 15 18 21

oy srs T olS 5o (5,58 it polaw ;9 JBgenns WlaST g 03T Colad e Ol i Y JSS

s ool SIS geilanasT gla s
culled i e MM S o o)l
dald plp A (i 4 g it 9y 50 sl
3ol cldS Lo ol jo a0 )5 caslin
O JK8) al el mpl cdld cus
0uiiS 5z slo 3l (p egs 3l Sl
(F) sl cedlys S 50 3gyiee SenST
02 90 yr b (7)) K 5 (S
Gops GE A Cad g2 e 5 Jee
clld s plp ¥ oga> 2oli8l V0 mM NaCl
035 00 59y b 3l e |y STy el
oS og J o nl wsged 15 et
ool 18 )0 STy codlad aldl s
ot o o 10+ 5 L szl plSin
(V) ohen g ygel p Oldlas )8 09 e
dglls olS 3wl ol el g
Jles! 51w ole 9o Crithmum maritimum

S ols las 1y GaalEl 1AY0 (g 9 L

balps cov slaasTy olysSul 03]

Ol ) (o8 cdld Vs (oo Yoo A
Foo g Yoo Gl s 0 LIk
iy Gl sad & ol ol Yse L
3l Sl e wasilss 59, 5o (F JS2)
aals pls YA 4400 MM NaCl Lyl s cos
G e GRIA e e LS s
GRS Sl ol Ggy )0 5 Yge (e F0
SeST a5 50 ey Dbyl m!
o @aw 5l lolel = Jodla a4 > o 459,000
30 Olaime ol 5l i el ool sl L3
LS (YY) @y (VD) o955 (VF) aw
Mesembryanthemum crystallinum cosglle
olLS «(Y+) Bruguiera parviflora L3 «(f-)
<,d «(Y) Crithmum maritimum cosglle
Cowd olie sl 4l 4y 55 (VF) 9> 5 (YA)
ol Vb gl (315 5 IS cnl sl
b&m)o@%&wp}f\dlémo@


https://dorl.net/dor/20.1001.1.22286128.1389.2.5.2.7
http://jcb.sanru.ac.ir/article-1-117-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2024-05-03 ]

[ DOR: 20.1001.1.22286128.1389.2.5.2.7 ]

Aeluropus littoralis Parl. cudglle oLS  oes 31 1Sy

\“f

L ablie jo w3l opl (s oosms lis Jolge
WSS i aS AgSles Cawl (5,90 S
5 gsbe (oled )0 wa3jles 55, 40 ) 055
VE:N | -S UK SO I W) B KO Vot
cdled golidl 5o Crithmum: maritimum

Gy s Jlogl oo V31 oy (g0, Y
Ol olas s 9> 40 (V) W5 cnalin
Ayl 5o lgenns WluSlyew codled il
(TA) 390 ol Jlos 92 b 9 Jote
a5 (V) o (VF) a4y o mls
(Y7) 92 10 9 (1) ps5 9w (YA 5 YA) (58
aS dged dlprion (B) Bl 0o, cvslin 5
GlSTpaw ez ol cdlaus] ‘s‘:fl 5!
G o0 @ $le Sl Olye 4 jbsenns
b i 4 Camd QLS Jood b Coles
L axle p2 4 LS 0 00,5 colatul
ol b it (ST cdld g ph 15
Ol Ol alaly il 5l Gy (V) b (o
& S Jood g b ColaensT ol el
aile b Cudglla 5l golaxs o (g, S
s C. maritime Crithmum maritimum
Oezen 5 (YY 4 YY) Plantago genus
(V) SlS o (V) 4 aisle olo CodsSCIS
(A) 08 oz (YF 5 13) 0e55 (VF) s
F (V) sy K azes (V) 51 0) &
0030, 5 cwym (YY g Vo) xS 5 (VO) L

Sl el Codlle S o s, oo
» 9 o5 Sl s Glls 6 55l
Ll 1y ST ol sl JBGol, il asecs
Colled oo, eSS Lds ol il e
RV PC ] R LGN RVO 1 IS P PPt
sl3l sla JSool, (g dodl 5Ls 3550 adgl esle
olS el )5k 5 by by OS]
Voo oo Fro i 0 VB oyl sl
lo GLis v 595 50 1y ool cllad o ey
aolls plp 00 sgam Liolidl 58 byl o
Sy (oo B4 (Y JSD) w5 caslis
Sl slaeaSTn g VBB alie 2uSTy
5 Jske 50 Ui STy polie iolisl
slp ol oS wps gl il (B
il Jde Gl e Gl s RxSee
2 el ol Sl o Gl e (izeen
039 (557 Sl (55 Jlosh 5l ol 55 4
SlysSwl el 050 o diis opl ol
eyl cdld bl el oo o slansy,
b Solidl ol 4 Sow el o lalsTy
SeeSThy boablie olS Gl o cenl (S
il edge i lanl Jlhe 50 039,000
Coddls LS e sl sty
Sl 5l s ole g0 35 Crithmum maritimum
30 8o, YYO ulisl Vo mM NaCl | s
ot sanlice Lo 5y YBLS 301 polie
VO Jleel 51 s Solanum pennelliisl 5 o
303 A Gialdl NVse los 1B+ s 5,
s OF) ws saslie iyl ol colled o


https://dorl.net/dor/20.1001.1.22286128.1389.2.5.2.7
http://jcb.sanru.ac.ir/article-1-117-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2024-05-03 ]

[ DOR: 20.1001.1.22286128.1389.2.5.2.7 ]

G

VAR lels 5 e 10 o)lot Jpgs Jlo /sty LS Mol asliciags,

30
]
‘Pl 25
3
x 20
=15 —4-0
3 200
_;" 10 ——400
o [ ——s00
<
z 5
E g 3 . o ‘ .

0

0 3 5 9 12 15 18 21

BE

ol yeid u,u%s)ﬂ olS ;o (5,98 @lite Folaw (o slasly, QL”S\J M}JT Codled e ol o -F S

# P sl o) S5 JEl g olelid g8
Jo o olS ol 5l (i 5 6oed 4 e
o Jusl Jio plge a4 ol (oo el
(FF) o595 4 ol ol 51 Na'/H" antiporter
O3 JESI L 5 )98 a4 Jeod (AlBl el
celb () 98 & A20/AN1 zinc-finger
oaiSas gla o5 Jly (S a4 wazpe
olS opl CilonST T slo 3l 5l golows
Jast 51 555 oS Jy wad alulid
el 4855 plmil ely; QLS 4 b o5
o5 Jeos ollg ol cpl &5 bl
L jshiees 5 9)l0 Vbl zobaw )0 1) (5555
3,5 oo Sliny B8 (nl @l @ 4y
<=hy oS 4 b o5 cnl JUl eioes
D Cons l-ﬁj J,o?u u,...s‘)s\ Jﬁ""" 6‘)-.’

20 )5 pladl o s

lao ol yo (ormb £985 5 Dol 0929

o a0 5LS 5,00 adsl Slge g ledLl
y G a0 Jomdi oge slp SbLS 2l
sl o3 JESl g i S (o o0l
o8y YU ocel wadlast ST gl il
Cs slo % )0 oy 4 plalS el SUly
Ol Blaie 5 5aST ol lo JI0l, adde
(50 S5 5 58 4 Lol Ll oo I8
ool s oS (FY 4 YY) g
Jdas g 00 (leasS oolgils 1l
oz I dlize Gl G5 e g
e Oy 4 Wl (oo 5,50 9 (S
03Sh 0,5 1,8 solawl 5,90 dute o (5
sl asliy 0 olS pl o5 5l ole 3158
5 65 Jle lgie 4 el onys 5 &l Mol
S5 Se0 gy 3 esliiul b (FY) ] Sen
NEC WU SRS ST S

O5SE oley ol 5l ains S (5508 4 Joe


https://dorl.net/dor/20.1001.1.22286128.1389.2.5.2.7
http://jcb.sanru.ac.ir/article-1-117-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2024-05-03 ]

[ DOR: 20.1001.1.22286128.1389.2.5.2.7 ]

g
I . . . . .
SO e \i2 Adluropus ittoralisParl. codslla oL e 31 2ST

A

10.

11.

12.
13.

14.

a S g padi ofen cpl sl o SLS e 1998 g S
il oo Joe 5 @ oaSlegh (o Colem jlalwgny
:&Ll.o

Aebi, H. 1984. Catalase in vitro, Method Enzymol. 105: 121-126.

Amor, N.B., K.B. Hamed, A. Debez, C. Grignon and C. Abdelly. 2005. Physiological
and antioxidant responses of the perennia haophyte Crithmum maritimum to salinity.
Plant Sci., 168: 889-899.

Amor, N.B., A. Jimenez, W. Megdiche, M. Lundqvist, F. Sevillaand C. Abdelly. 2007.
Kinetics of the anti-oxidant response to salinity in the halophyte Cakile maritima. J.
Integr. Plant Biol., 49(7): 1-11.

Asada, K. and M. Takahashi. 1987. Production and scavenging of active oxygen in
photosynthesis. In Photoinhibition: topics in photosynthesis (ed. C. J. Arntzen),
Elsevier, 227-287.

Ashraf, M. 2009. Biotechnological approach of improving plant salt tolerance using
antioxidants as markers. Biotech. Adv., 27: 84-93.

Ben Saad, R., N. Zouari and W. Ben Ramdhan. 2010. Improved drought and salt stress
tolerance in transgenic tobacco overexpressing a novel A20/AN1 zinc-finger [TAISAPIT
gene isolated from the halophyte grass Aeluropus littoralis. Plant Mol. Biol., 72: 171-
190.

Blokhina, O., E. Virolainen and K.V. Fagerstedt. 2003. Antioxidant, oxidative damage
and oxygen deprivation stress. Annual Botany, 91: 179-194.

Bor, M., F. Ozdemir and |. Turkan. 2003. The effect of salt stress on lipid peroxidation
and antioxidantsin leaves of sugar beet Beta vulgaris L. and wild beet Beta maritima L,
Plant Sci., 164: 77-84.

Da Costa, P.H.A., A.D.A. Neto, M.A. Bezerra, J.T. Prisco and E. Gomez-Filho. 2005.
Antioxidant-enzymatic system of two sorghum genotypes differing in salt tolerance.
Braz. J. Plant Physiol., 17(4): 353-361.

Demiral, T. and I. Tu'rkan. 2005. Comparative lipid peroxidation, antioxidant defense
systems and proline content in roots of two rice cultivars differing in salt tolerance.
Environ. Exp. Bot., 53: 247-257.

Demiral, T. and I. Turkan. 2004. Does exogenous glycinebetaine affect antioxidative
system of rice seedlings under NaCl treatment J. Plant Physiol., 161(10): 1089-1100.
Flowers, T.J. 2004. Improving crop salt tolerance. J. Exp. Bot., 55: 307-319.

Flowers, T.J., M.A. Hajibagheri and N.J.W. Clipson. 1986. Halophytes. Quart. Rev.
Biol., 61: 313-337.

Fray, A., D. Gol, D. Keles, B. Okmen, H. Pinar, H.O. Sigva, A. Yemenicioglu and S.
Doganlar. 2010. Salt tolerance in Solanum pennéllii: antioxidant response and related
QTL. BMC Plant Biology, 10(58): 1-16.


https://dorl.net/dor/20.1001.1.22286128.1389.2.5.2.7
http://jcb.sanru.ac.ir/article-1-117-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2024-05-03 ]

[ DOR: 20.1001.1.22286128.1389.2.5.2.7 ]

e
N2, , )
vy VAR lels 5 e 10 o)lot Jpgs Jlo /sty LS Mol asliciags,

15.

16.

17.

18.
19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

Geisder, S. and H.W. Hussin Koyro. 2009. Interactive effects of NaCl salinity and
elevated atmospheric CO, concentration on growth, photosynthesis, water relations and
chemical composition of the potential cash crop halophyte Aster tripolium L. Env. Exp.
Bot. 65(2-3): 220-231.

Gosset, D.R., E.P. Millhollon and M.C. Lucas. 1994. Antioxidant response to NaCl
stress in salt-tolerant and salt-sensitive cultivars of cotton. Crop Sci., 34: 706-714.
Gueta-Dahan, Y., Z. Yaniv, B.A. Zilinskas and G. Ben-Hayyim. 1997. Sat and
oxidative stress. similar and specific responses and their relation to salt tolerance in
Citrus. Planta 203, 460-469.

Hellebust, J.A. 1976. Osmoregulation. Annu. Rev. Plant Physiol., 27: 485-505.
Hern’andez, J.A., A. Jm’encz, P. Mullineaux and F. Sevilla. 2000. Tolerance of pea
(Pisum sativum L.) to long-term salt stress is associated with induction of antioxidant
defences. Plant Cell Environ. 23: 853-862.

Koca, H., M. Bor, F. Ozdemir and I. Turkan. 2007. The effect of salt stress on lipid
peroxidation, antioxidative enzymes and proline content of sesame cultivars. Environ.
Exp. Bot., 60: 344-351.

Koca, H., F. Ozdemir and |. Turkan. 2006. Effect of salt stress on lipid peroxidation and
superoxide dismutase and peroxidase activities of Lycopersicon esculentum and L.
pennellii. Biol. Plant. 50: 745-748.

Ksouri, R., M. Wided, K. Hans-Werner and A. Chedly. 2010. Responses of halophytes
to environmental stresses with special emphasis to salinity. Advances in botanical
research, 53: 1-29.

Lin, C.C. and C.H. Kao. 2000. Effect of NaCl on H,O, metabolism in rice leaves Plant
Growth Regulation, 30: 151-155.

Meneguzzo, S., F. Navari-1zzo and R. 1zzo. 1999. Antioxidative responses of shoots
and roots of wheat to increasing NaCl concentrations. J. Plant Physiol. 155: 274-280.
Mittler, R. 2002. Oxidative stress, antioxidants and stress tolerance. Trends Plant Sci.,
7, 405-410.

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

Nayyar, H. and D. Gupta. 2006. Differential sensitivity of C3 and C4 plants to water
deficit stress: Association with oxidative stress and antioxidants. Environmental and
Experimental Botany 58: 106-113.

Neto, A.D.A. 2006 .Effect of salt stress on antioxidative enzymes and lipid peroxidation
in leaves and roots of salt-tolerant and salt-sensitive maize genotypes. Environ. Exp.
Bot., 56: 87-94.

Noreen, Z. and M. Ashraf. 2009. Assessment of variation in antioxidative defense
system in salt-treated pea (Pisum sativum) cultivars and its putative use as salinity
tolerance markers. Journal of plant physiol. 166(16): 1764-1774.

Parida, A.K., A.B. Das and P. Mohanty. 2004. Defense potentials to NaCl in a
mangrove, Bruguiera parviflora:dierential changes of isoforms of some antioxidative
enzymes. J. Plant Physiol., 161: 531-542.


https://dorl.net/dor/20.1001.1.22286128.1389.2.5.2.7
http://jcb.sanru.ac.ir/article-1-117-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2024-05-03 ]

[ DOR: 20.1001.1.22286128.1389.2.5.2.7 ]

g
I . . . . .
3 KN Adluropus ittoralisParl. codslla oL e 31 2ST

31. Ranieri, A., F. Petacco, A. Castagna and G.F. Soldatini. 2000. Redox state and
peroxidase system in sunflower plants exposed to ozone, Plant Sci., 159: 159-168.

32. Rengasamy, P. 2006. World salinization with emphasis on Australia. J. Exp. Bot. 57:
1017-1023.

33. Sairam, R.K. and G.C. Srivastava. 2001. Water stress tolerance of wheat Triticum
aestivum L. Variation in hydrogen peroxide accumulation and antioxidant activiy in
tolerant and susceptible genotype. J. Agronomy and Crop Science, 186: 63-70.

34. Sairam, R.K., G.C. Srivastava. 2002. Changes in antioxidant activity in subcellular
fractions of tolerant and susceptible wheat genotypes in response to long term salt
stress. Plant Science, 162: 897-904.

35. Scebba, F., L. Sebastiani and C. Vitagliano. 1999. Protective enzymes against activated
oxygen species in wheat (Triticum aestivum L.) seedlings. responses to cold
acclimation, J. Plant Physiol., 155:; 762-768.

36. Seckin, B., I. Turkan, A.H. Sekmen and C. Ozfidan. 2010. The role of antioxidant
defense systems at differential salt tolerance of Hordeum marinum Huds (sea barley
grass) and Hordeum vulgare L. (cultivated barley). Environ. Exp. Bot,. 69: 76-85.

37. Sekmen, A.H., I. Turkan and S. Takio. 2007. Differential responses of antioxidative
enzymes and lipid peroxidation to salt stress in salt-tolerant Plantago maritime and salt-
sensitive Plantago media. Physiol. Plant. 131: 399-411.

38. Shalata, A. and M. Tal. 1998. The effect of salt stress on lipid peroxidation and
antioxidants in the leaf of the cultivated tomato and its wild salt-tolerant relative
Lycopersicon pennéllii, Physiol. Plant 104: 169-174.

39. Shouliangn, C. and S.M. Phillips. 2006. Aeluropus. Floraof China, 22: 458-459.

40. Slesak, 1., Z. Miszalski, B. Karpinska, E. Niewiadomska, R. Ratgczak and S.
Karpinski. 2002. Redox control of oxidative stress responses in the C3-CAM
intermediate plant Mesembryanthemum crystallinum. Plant Physiol. Biochem., 40: 669-
677.

41. Takahashi, H., Z.X. Chen, H. Du, Y.D. Liu and D.F. Klessig. 1997. Development of
necrosis and activation of disease resistance in transgenic tobacco plants with severely
reduced catalase levels. The Plant Journal 11: 993-1005.

42. Tester, M. and R. Davenport. 2003. Na' tolerance and Na' transport in higher plants.
Ann. Bot., 91: 503-527.

43. Wel, Y., X. Guangmin, Z. Daying and C. Huimin. 2001. Transfer of salt tolerance from
Aeleuropus littorulis sinensis to wheat (Triticum aestivum L.) via asymmetric somatic
hybridization. Plant Science, 161: 259-266.

44. Zhang, G.H., Q. Su, L.J. An and S. Wu. 2008. Characterization and expression of a
vacuolar Na'/H" antiporter gene from the monocot halophyte Aeluropus littoralis. Plant
Physiology and Biochemistry. 46: 117-126.

45. Zouari, N., R. Ben Saad, T. Legavre, J. Azaza, X. Sabau, M. Jaoua, K. Masmoudi and
A. Hassairi. 2007. Identification and sequencing of ESTs from the halophyte grass
Aeluropus littoralis. Gene., 404: 61-69.



https://dorl.net/dor/20.1001.1.22286128.1389.2.5.2.7
http://jcb.sanru.ac.ir/article-1-117-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2024-05-03 ]

[ DOR: 20.1001.1.22286128.1389.2.5.2.7 ]

e
N2, )
¥a VAR lels 5 e 10 o)lot Jpgs Jlo /sty LS Mol asliciags,

Enzyme Assay of Aeluropuslittoralis Parl. Regarding to the Salt (NaCl)
Stresses

M. Modarresi!, G.A. Nematzadeh? and F. Moradian®

1- Former M.Sc. Student, Sari Agricultural Sciences and Natural Resources University
2- Professor, Sari Agricultural Sciences and Natural Resources University
3- Assistant Professor, Sari Agricultural Sciences and Natural Resources University

Abstract

Reactive oxygen species (ROS) release from cellular water molecules under abiotic and
biotic stresses which are harmful for cellular metabolism. Although, some of radical
injuries neutralize via plant enzymatic and nonenzymatic reactions like antioxidant system
such as superoxide dismutase, catalase, peroxidase and ascorbate peroxidase. Aeluropus
littoralis Parl. is a halophyte plant belongs to Poaceae family can tolerate over 600 mM
NaCl stress, thus it can be as genetic source for transfer gene to crop resulting cered
improvement under salt stress condition. There is not any report about antioxidant assay in
this plant up to now. This research have studied in rice and citrus research institute, Sari
Agricultural Sciences and Natural Resources University’s hydroponic labs in 1389.
Antioxidant enzymes assay have performed in four levels, 0, 200, 400 and 600 mM NaCl
during 21 days and periodically 72 hours sampling. Statistical analysis indicated reciprocal
effects of time and salt treatment for enzyme was significant (o= 0.01). The results
determined the enzymes activity increase up to 8, 7, 18 and 5.3 for POX, CAT, APX and
SOD respectively in 400 and 600 mM NaCl treatment. In respect to results as well as
antioxidant enzymes high activity, identification, isolation and transfer of genes involve in
salt tolerance from Aeluropus littoralis Parl. can be benefit for production of transgenic
plant tolerant to environmental stresses.
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