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Abstract:In this study,Lolium perenne seedlings (12 weeks old) were exposed to Pb,Pb+GSH and Pb+
BSO treatment for one week to investigate effects of glutathione on antioxidant defense system of leaf and
root. The results showed that Pb-+ GSH treatment increased Pb absorption and transport. It also increased
antioxidase activity such as superoxide dismutase(SOD) ,glutathione peroxidase(GPX) and glutathione re-
duction(GR) ,antioxidant GSH content and GSH/GSSG ratio. It enhanced Seedlings’ reducing power. On
the contrary,the content of ROS(O, ~and H,0,), malondialdehyde content (MDA) and relative electric
conductivity(EC) declined under Pb+GSH treatment. Pb+ BSO treatment had almost opposite effects to
that of Pb-+GSH treatment. The correlation analysis indicated that GSH could reduce reactive oxygen spe-
cies production and alleviate oxidative stress by increasing antioxidase activity and promoting the mutual
transformation of GSSG and GSH.
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Fig. 1 The content of Pb and translocation factor in Lolium perenne seedlings induced by exogenous GSH and BSO under Pb stress
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Note: Vertical bars marked with different lower-case letters indicate significant difference between treatments in leaf, and vertical bars marked

with different upper-case letters indicate significant difference between treatments in root at the 0. 05 level,the same as below

2.2 ROS H,O0,
DAB  NBT
, 2 ,Pb ,H, O, O
CK . Pb ,Pb+GSH ,
,  Pb+BSO O,
,»  H,O, . H 0O,
H, O, . .
Pb H,O, O, ROS
,GSH Pb ROS ,
BSO ROS o

2.3 EC MDA
3 ) EC ,
MDA . Pb ,
EC (P<C0.05), Pb
,Pb+GSH EC
, Pb +BSO (P<C0.05),
MDA EC o ,
Pb
» GSH
, BSO GSH o



1530

28

=

600

&
oS O
S O

—_— N
[
o o O

o

Pb+BSO

O H-Leaf
® HRRoot

)

Bo
5
g
2
g} 8
g
153"7*% 300
& 8
28
5
o0
o
S
>
jan)

2 Pb,GSH BSO

Fig. 2 DAB staining of H; O, ,NBT staining of O, ~

Pb+GSH Pb+BSO

KbPH Treatment

H,0,DAB \O0; 7 NBT H, 0,

and the content of H;O,in Lolium perenne

seedlings induced by exogenous GSH and BSO under Pb stress

—_

o O H-Leaf
%‘80 } mERoot
£70 WA
2 601 N
ot § 501 b
-EJ 2 40 1
)
= 330 - C
¥320{ 2 ¢
ih
E 0
& CK Pb Pb+GSH Pb+BSO
AbF Treatment
3 Pb,GSH BSO

=

Malondialdehyde content/pumol-g!

0 H-Leaf
® HRRoot

oo
~N o0
o

ISdig
W N

T &
<
~

o
w

&
=
o

o
-

i

Pb  Pb+GSH Pb+BSO
KbF4 Treatment

(=]

EC MDA

Fig. 3 Relative electric conductivity and malondialdehyde content in Lolium perenne seedlings induced by exogenous

GSH and BSO under Pb stress
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Fig. 4 The content of soluble protein and soluble sugar in Lolium perenne seedlings induced by exogenous GSH

and BSO under Pb stress
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Fig. 5 The activity of superoxide dismutase and glutathione peroxidase in Lolium perenne seedlings induced by exogenous

GSH and BSO under Pb stress
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Fig. 7 The content of glutathione and oxidized glutathione,ratio of GSH to GSSG in Lolium perenne seedlings induced by

exogenous GSH and BSO under Pb stress
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Table 1 Correlation coefficients between GSH and various indicators in Lolium perenne seedlings
v
GSH P H0: VDA SP SS SOD GPX GR v-GCS GSH/GSSG GSSG
1 0.894* —0,463 —0.519 —0.320 —0.094 —0.261 0.596* 0.7447 0,877 —0.712* 0.927* 0.863**
GSH in leaf
1 0.595* —0.430 —0.464 —0.461 0.029 —0.096 0.574* 0.776* 0.825* —0.612* 0.604* 0.912*
GSH in root
s ok (P<<0.01), % (P<<0.05)

Note: % indicates extremely significant correlation at the 0. 01 level, * indicates significant correlation at the 0. 05 level
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