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Abstract Pretreatment of chinese cabbage leaves with 100
UM sodium nitroprusside (SNP), a nitric oxide (NO) donor,
effectively improved their tolerance to subsequent 2 uM
paraquat (PQ)-induced oxidative damage. The fresh weight,
and chlorophyll and protein contents in primary leaves
treated with PQ alone were noticeably reduced over 24 h
light incubation. However, these leaf injury symptoms were
significantly alleviated with 100 uM SNP pretreatment for 3
h prior to PQ exposure. In additions, the increase of the
contents of malondialdehyde (MDA) and H,O, due to PQ
exposure were significantly inhibited by SNP pretreatment.
Together with the protective effects of SNP against PQ
toxicity in leaves, the changes of ascorbate-glutathione cycle
enzymes activities were examined. In the PQ alone treatment,
the activities of APX, DHAR, and GR after 6 h incubation
were rapidly reduced and showed 19%, 50% and 39%
respectively, compared with those of the control. However,
the decreases in these enzyme activities were significantly
inhibited by SNP pretreatment. As a result, their activities
were higher than those of PQ alone treatment by 5 times, 2
times, and 1.5 times, respectively, at 6 h incubation. Thereafter,
these enzymes decrease their activities gradually showing
high levels than those of PQ alone. Based on the above
results, it can be assumed that the activation of ascorbate-
glutathione cycle by SNP pretreatment in chinese cabbage
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leaves exposed to PQ can prevent H,O, accumulation, thereby
leading to protection against PQ-induced oxidative stress.
Also, these results indicate that NO acts as an protectant
against PQ stress in the leaves of chinese cabbage.
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tathione 51} & 3FAksE A B2} 31350 th(Foyer et al.
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Malondialdehyde (MDA)
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Fig. 1 Protective effect of 100 uM SNP pretreatment on the
paraquat (PQ)-induced leaf damage. Detached leaves from 8-d-old 0 .
chinese cabbage seedlings were pre-incubated with 100 uM SNP 0 6 19 18 on
for 3 h and transferred into 2 UM PQ solutions for further 24 h —
in the light. (DW: control leaves, PQ: leaves treated with 2 uM - [B] DW
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Fig. 2 Effects of 100 uM SNP pretreatment on 2 uM PQ-
induced leaf-injury symptoms in detached chinese cabbage leaves.
Detached leaves were treated as the same manners shown in
Figure 1. ([A]:fresh weight, [B]:chlorophyll content, [C]:soluble
protein content)
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Fig. 3 Effect of 100 uM SNP pretreatment on the changes of
malodialdehyde(MDA) content in detached chinese cabbage leaves.
Detached leaves were treated as the same manners shown in
Figure 1
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Fig. 4 Effect of 100 uM SNP pretreatment on the changes of
H>O, content in detached chinese cabbage leaves. Detached leaves
were treated as the same manners shown in Figure 1
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Fig. 5 Effect of 100 uM SNP pretreatment on the changes of
ascorbate peroxidase activities in detached chinese cabbage leaves.
Detached leaves were treated as the same manners shown in
Figure 1
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Fig. 6 Effect of 100 uM SNP pretreatment on the changes of
dehydroascorbate reductase activities in detached chinese cabbage
leaves. Detached leaves were treated as the same manners shown
in Figure 1
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Fig. 7 Effect of 100 uM SNP pretreatment on the changes of
glutathione reductase activities in detached chinese cabbage
leaves. Detached leaves were treated as the same manners
shown in Figure 1
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T e N ES X T
© oY FASFE2Y 4T Fago] AStAEY Ao
oo SEEL A £4-8 Polaiit] HE Fasitn
A A 3+ th(Slooten et al. 1995; Sen Gupta et al. 1993). 2|+
o] Zhang S (2007)& NO7} 4B AE A 2 A8 oA APX

FAEE Z/AASS HIEA T, Wu 5(2009) 9 A] NO
7F AL 2Eg A5k HlapubE Qlof A ascorbate o 5
7kel H&o] APX, DHAR 4% F7HE FEslfls=s 1
DSt Ea 4 AEd AR old A £4L
Ql+= Agropyron cristatum QoA YWAA NO7} ascorbate2}
glutathione ThARS] £Z1Z o] T+ AT EA7} 1, ofuf
NO7} & 2B A WA g5 98 $a3 9T= o
ot X 3519 th(Shan et al. 2012).
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o9 A¥ES T & ul, PQol k=8 i F <l
4] NOX= APX, DHAR, GR®] SHA % 7h4A2 olA|alo 2 A
ascorbate-glutathione 2] 22 &35 53l H,0, T =
Ag AAsto] PQ = AMStAEY 2o thet o] akE
Urehithan 429l eI NOZE o] 87 APX, DHAR,
GRY A= fAaE A=Al HefjAes o A+
2 $4) walAo T Ao A7Ec)

H e

AFS}2 Ax(nitric oxide: NO) 50321 100 uM sodium nitroprusside
(SNP)E Hlj 3= Qlofl M4 2fgt 5 o]o]A] 2 uM paraquat (PQ)
A2 Al PQell o3l Fr=F AFSHA &Abof digh olo] W
dol aupH o FAEQT 24 AIF F vk 7E St
PQ E A2 QoML WA, dBn 9 T g
Zo] AASHA Fastg oy PQ k=E Ao 347 SNP A
AP &2 o5 o &4Fo] 9w A A3FE U AL PQ
1 2]o] 7]21% malondialdehyde (MDA)%} H,0, 3+HF Z7}
I SNP A 2]of| ofsff foJ5tA AA = et dollA o= PQ
ZAJo] thgt SNPQ] HFo]a 79} T 3}o] ascorbate-glutathione
37 4 a4l BAE HMIE AT PQ T A
2]to 4| APX, DHAR ¥ GR &4 S %=+ #jF 642t
Sofl 48] faro] 2T dut v Al 22 2
9] 19%, 50%, 39% =2 A= g Bk e, o
= B4 AR L A SNP A o ol A A|stA
oA = o] 6A17F HjSk To] PQ HEA et K} zbzt 5
o, 28, 159 22 ke e Sich Eak 2 o) 244
ZF e W7bA] PQ T A fET AL =& S
HolHA Ha= 743ttt o]& A =R H, PQol =
25 |3 oA SNP A A o] )3t ascorbate-glutathione
3|29 437t H0,9 S4& JAIstH 1238 PQ
o osf FrH ASIAEYAZEE & Wojste AL
2 AZER FA0 o] & A= AsbE ATt w9l
oAl PQ AEH 2| et it} ol m Ao oS
e A oujat.
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