AV IR 2244 2009,28(7):1379-1385

Journal of Agro-Environment Science

i AMBEXT A B0 B SE g TR Y A It | B E TE R 2200
WOk, TR, LB, R

(BHIE TR E IR 5 TR, = B 650093)

B O CRHE KBRS T2, 28 TR (0~50 mgAs - L)X B & SEAE Y K I L 31 5 (Preris cretica var. nervosa) FIAERHE
& HEAE S KU BR (Preris ensiformis )i R (91 4 AL 2B (CAT) 5 £ LR (POD) B AL AL A (SOD ) Fubp i i 4= AL Py ity
(CAPX) T AL N T (MDA ) &5 1 H 3L O - P=A= R 05 , TRWESE T 25 meAs- L7 AbHE T 13k 6 FHSFRIIIT R a4, 553
Y, B T B T B APXAb, St RUEZ B 7 i) CAT (POD 1 SOD 3z SIAR IAM il , i Kt i Rt i 3 i s e fg
SEAERE R 2 POD T 2538 s N3 C i B R MDA B AR, S RUR B T3 5 Sl RV g it e i O - = AR R L
RS I 2 . BT BIASTE , BACSTAT (] A B4, R i B i CAT i APX G PESERE AR FH 87, POD & 1 ik
FHEM, SOD I AR A W25 s S0 RUB BRI R 1% POD 1 SOD 3164 W 35 B AIK , APX I M0 2 35 284k , CAT {4 I S BRAIUS Timi s P
FREEAE I A MDA & 585 6 d B3 IBH S 1 1%, (R B i s v O5 « (97 AR ORAE SR 6 d W) S 8 18, 17 J5 I 48 5
BARIRR KT BESRE i E A T R L AR AR Y S RUR B B SE SR BT AUk RE U, OF B POD 234t
AR R R EH .

SRR« s P ARG s I s S RUR R

HESHES 094578  XEMRER.A  XEHES1672-2043(2009)07-1379-07

Effects of Arsenic Stress on Activities of Antioxidant Enzymes in the Fronds of Plants with Different Abilities

to Accumulate Arsenic

XIE Fei, WANG Hong-bin, WANG Hai—juan, YAO Yan-zhuo

(School of Environmental Sciences and Engineering, Kunming University of Science and Technology, Kunming 650093, China)
Abstract: The effects of arsenic (As) stress(0, 5, 25, 50 mgAs-L™) on activities of catalase (CAT), peroxidase (POD ), superoxide dismulasc
(SOD) and ascorbate peroxidase(APX) as well as malondialdehyde (MDA ) content and production rate of free radical O; + in the fronds of
As hyperaccumulator( Preris cretica var. nervosa) and non—hyperaccumulator( Pleris ensiformis ) were evaluated by hydroponic experiments. In
addition, the variations of these six indexes along with time under 25 mgAs -1 stress were also studied. Results showed that increased inhibition
of CAT, POD and SOD activities were observed in the fronds of P. ensiformis with increasing As concentrations except for APX. However for P.
ensiformis, the activities of CAT, POD and SOD were maintained, and POD activity was enhanced under the stress of As. MDA contents in the
fronds of P. cretica var. nervosa were depressed by As, but P. ensiformis showed the opposite trend. The production rate of free radical O; + in the
fronds of P. ensiformis increased more significantly compared with P. cretica var. nervosa in the presence of As. For P. cretica var. nervosa, CAT
and APX activities decreased followed by an increase with extended time, POD activity increased significantly, but no significant change in SOD
activity was observed with time. In the case of P. ensiformis, the activities of POD and SOD decreased significantly, CAT activity decreased and
then increased, while APX activity did not show any significant change along with time. MDA contents in both plants decreased significantly
starting from the sixth day. O; - production rate in the fronds of P. cretica var. nervosa increased significantly in the sixth day, then decreased to
the initial level with extended time. These findings indicate that the antioxidative ability of P. cretica var. nervosa is superior to that of P. ensi—
formis under As stress, and POD plays an important role in the antioxidative system.

Keywords: arsenic; antioxidant enzymes; Pieris cretica var. nervosa; Pteris ensiformis

1475 B #9:2008-12-24

ESTE . FHEK A RREIEE T (30600081 ) ; 7 5545 i FILALHFFE H-RI37 F (2006C0015Q ) 3 BB FE T A2 AABHIFIE 410 [ (14118016 ) ; B B FE
TAREFEWTAE RSN EARBHL AT L4 (yeb0720)

EERN i €(1980—), B LR A e+, BRI YU E S F I AE Y A5 . E-mail : fayex2002@163.com

BIEE . F24  E-mail:whb1974@126.com



1380 W AR R AN R RR AR RE A R BT SR TR R

2009 47 H

fifi (As )2 —Fh 2 Moo R, AR 20 | BUR
FELGEAS RN, BYG g AR T R KRR
RAMIIAEL B8, B s P 5 AR 2,
Hrh e E B BA 254 30 5 A FAE
R AFE 0L, SZ BN E N A2 K0T . H A Ma Z551
Chen S5 57 e 0 XU 3R J AL 400 W5 WA W5 ( Preris vit—
rata) REREE AR As DIOK, Z il B SR W) A AR 9 %
B, anksy gk (pityrogramma calomelanos )™ - 1
1 (Preris cretica var. nervosa)'® . #*ﬁiﬂﬁ(pteris
multifida) P RUR BR (pteris oshimensis ) . 4 BUXE
Wk (pteris fauriei ) F1 4% &l XU Bk (pteris aspericaulis )
SRS )i & BT R IR rh — S AR R A
Wy, e 30 i (Preris semipinnatta ) B R Bk
(Preris ensiformis )4 , [] J& T AS [A] s 4R BB JJAE )
R, BRI AR T A
Bt I AP R A BAT — & I HRBTRE ) A
20 B RS OR A 2R 8 T A AR AL B ALl (SOD) P! it 4R
TL = HE(CAT) i %ALYy E(POD ) FIHTIR i R A 1k
Yty (APX) S, BATTHE RE PSR S R A e A A
B A EEINRE REA R BRIG A B AR,
PUEACHETE MRS I BE 2 — A O IP P, BRI
Y323 7 o IR A [RI AR 0T 308 58 SO A7
22 5 5 PUA AL R GE B IRE I AR OG . TN
(MDA ) 2 41 i 5 g iod S8 ARV E i = 2 — , B ™
A RE RBP4 . PRt DN P A B 1 2 /b g
RN L AL AR S, o AT [) 422 S AT ) 2 23470
SAALRE T RS AT IE AR K R B
o —E R IE TR, FEA 050 H0,.-0H, -0,
SR WIFFE R MR A R0 T AR P AR Y
PR A H XA B0 M R 428 R - 114 2R 35 R 240 B U
T oA o

AWFFEE L 2 KRG, B — R IR A
JE, DI BRE rh i SRR R I 3 R (P,
cretica var. nervosa) FIAERE B S A ) &1 it XU Bk ( P,
ensiformis ) RS, FFAE—E RYI AR EE |, HE#R
X FHEY) CAT POD SOD (APX )i 4 , MDA i
DI H B3 O: - PR

1 #MR57FE

1.1 #4849

K H: O (P, cretica var. nervosa) % H B W
BT R , S RURBBR (P. ensiformis )R [ = Hi4
LLNBE L B RRIX o IR A 4 1 (4~5 em 5,

AF 3~4 /NI AT IR SE G A e, 7R TR O T T
Bg: 2 A K R 6~7 BN 35— B0 Al
BRIEAT N —25 10

1.2 I Ab1E

FH 172 #J% 1) Hoagland & R IEFR , B HSEA
—EA I RS RUBBR /B OO R |
5.25 F1 50 mg- L™ 1Y 2 i 45 FR W 85 7% (LANa,HAsO, -
THO JEUMA il 8 ik B LA aliff i), 25 db B E i
3K, EES d A 1 OB IR O T IS TG R e
] BN AS I, DL 25 mg- L7 & B 5 i b 3
PR Y, RIS TP AR5 1Y 1,611 .,16.21 d 43 B
FENSE , A 3 I, BARIFRRIAERE AR
SERY, IR (20~25)C,

1.3 FAEg R A & A0 AL IE

MBI A 1 g, A 5 5 (m:V) B pH 7.0
BERRZE thi (PBS) , VKIBWFEE , 15 000 1+ min™ B0 15
min, HGH4> LI R4 TE 7 B 5 T CAT . POD |
SOD Jfi P sl

FREUESIM F 0.5 ¢, 4% 1:5(m:V ) I AFRA Y pH
7.8 PBS, WIS J5 7E 10 000 g 254 F &.0> 10 min, |7
W APX i P

FREUE I F 0.5 g, 1 10% =48 2,2 (TCA )5 mL
WS ,3 000 remin™ B.0> 10 min, FEWAH T MDA
P,

B A 1 g, inA 5 mL 10 mmol - L™ EhERF2 i ,
HABAE R EET 30 CIRATHIRE 45 min, 25
JEWEE 2 mL AW, 5 1 mL XSS R AT 1 mL -
ZEWEFE M IRA L 29 10 min 52ROV, A5 1R
B WU TR AT TE 2 500 g 254 F B0 10 min, [
W T A H 3L O « 7= AR R I 2,

1.4 MEFH X

i EAL SR E CAT 36, 78 752 4R I
W5E 240 nm 4k OD FEAGHE , BTG HERAN U-g'FW;
AAIR LI E POD 3, 7€ 470 nm 40 %E OD ¥4
I, B R B U - g ' FW 5 U DUk (NBT )G
W JEEIE SOD {5, 7E 560 nm A A2 [ i i OD
{8, BESPYEAALN U-g ' FW ;5 H0, J:005E APX, 7E 290
nm AL OD {ELAYAEAL , B M 50 R pumol - g 'FW -«
min; HACE HEZ R (TBA) B E MDA, 43051 F 532 |
600 A1 450 nm Zb5E OD {H, e BN N pmol ' FW 5
PR SE AL I E [ 3 07 - PR AR R 7E 530 nm Ab
W 5E OD R, #HR A7 Ammol *min®-mg'FW,  HAREST
155 CHk[16-18].



5528 5457 1 % W F

B % 1381

1.5 #iEabE
SCERAE A SPSS 14 8/ 17522538 (ANOVA)
KH Tucky ¥ T2 H L, MK PEL0.05,

2 ERESH

2.1 fE BB XT84 A K B 5 i

%53 d 50 mg- L™ AbHT YRR & AR A &1 it
KRR A B 2 T #EE A, 45 11d 25 mg- L
b B TR, 2R 16 d I, AT 50
mg- L™ AL BRAY G XU R AL 22 50 T 5 T i S A
PRI 1 i e g A A R4, AT
50 mg- L A EE AL T 20 d I VR A T R E
MG, T KEGET IR, K55 5 PR U 4 1 A
Yree R A B84 HRBEHLEARIE SR (n=5),
RIS AR B K O B (P. cretica var. nervosa) FAR
MR (10.03£2.61 )em, 85 (4.82+0.84 )g, T H (1.95+
0.34)g; S XU FK (P. ensiformis ) EARRAR = (9.67+2.08 )
cm, fif F1 (4.66+1.26)g, T8 (1.52£0.27)g. MWIEA I
B s A O L R AR A 6

—_
(=
S

S

40 @ P. cretica var. nervosa A
[ P. ensiformis
? 30 a .
o a
=]
520
5= A
<
0 | | iﬂ:—‘ | |
0 5 25 50
e /me - L
500 C
L a a
E 400 A
0 b AB
2 300
= BC ¢
it | C
Q - h
o)
17
1 1 1 1
0 5 25 50

iy i /mg - !

i JRURS R AT B iR R A 24
2.2 WfMBITEYIH KRS EE R R0
2.2.1 I AR AE Y P ARG P 24k

RIS A R (5 21 &) PR EEAE P 7 22 AN ]
e (0.5.25 f1 50 mg- L") AbEEF 4 Fpisa il
(CAT . POD .SOD Fl APX )& PR AL ANl 1 s .

LT A WTLUE Y BEA A BE A3, K
i g CAT G PETE 25 mg- L'As 2R PRI AT i
F R (P<0.05),{H3] 50 mg-1L'As KBRS, 3 M K
55 MIAERRINE TSIt RUZ BRI 7 i CAT 36— H
A, 7E 5 mg L7 AbSHEHE XS HE(0) A 2 PR (P<
0.05), 3 H 5.25 F1 50 mg-L"' ZbFEF CAT JF TG
225 H X IR I 2RI (P<0.05)

ME 1B ol LA FERp e T, R i
R4 POD Ji 4 Eb X R I 2% 1 T+ (P<0.05) , 1 &1 i
RUBBRH ) POD FEAR K Jeif

M T C AT, BR 25 mg-L7'As AbFEF P fh
T SOD {EPEREARAS, HAhvR B AL BN A fifi
AR R I 1 R R E R B AR A A S KU

50 r

B
40} a
2 i :
=301
=2
‘ﬂzo
= b
£ 10
AB A B A
1 1 1 ]

o

0 5 25 50
e /mg - L
2.1
= L
é 1.8
= 151
=
12r
E
El 0.9
Eul L
e 0.6
£ 03
<
0
0 5 25 50
e FE /mg - L

(A& ; B A AL ; B S LB AL ; DU R S e )
(A. catalase, CAT; B. peroxidase, POD; C. superoxide dismutase, SOD; D. ascorbate peroxidase, APX)
[ /NG TR RN [ B A3 I F i Bt b A R S 2 SR, RS R SROR S RUR BRI S M 2 SR B, R RIS R 25
SR E(P>0.05), FREANRIFR R 2E 5 3 (P<0.05) . IR2ELITRB—Ab B BE bR IEZE  n=3, FIH.
B 1 AE As iREAIE &M F R ELEEERTH

Figure 1 Antioxidant enzyme activities in the fronds of tested plants under different arsenic concentrations
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Figure 2 Time—course effect of antioxidant enzyme activities in the fronds of tested plants under 25 mg+ L™ arsenic concentration treatment
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