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Effects of exogenous NO on reactive oxygen metabolism
of Bidens pilosa seedlings under lead stress

YANG Zhi-Juan, CHEN Yin-Ping", SU Xiang-Nan,
ZHENG Yi, QU Miao-Miao, ZI-Xuan

( School of Environmental and Municipal Engineering » Lanzhou Jiaotong University, Lanzhou 730070, China )

Abstract: Lead (Pb) is an important pollution source of heavy metals. Exogenous nitric oxide (NO) is a common sig-
nal molecule in biology regulating plant growth and it has been shown that it participate in all kinds of plant responses
to Pb stress, Bidens pilosa is an ideal germplasm resource repairing soils contaminated by Pb. The effects of NO on
the membrane lipid peroxidation,osmotic regulation substances,antioxidant enzyme activities and active oxygen me-

tabolism in leaves,stems and roots of B. pilosa seedlings under Pb (600 pmol/L lead nitrate) stress for 3 d were
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studied by determining relative electrical conductivity ( REC), contents of malondialdehyde ( MDA ), hydrogen
peroxide (H, O, ), superoxide anion (O, *) generating rate, contents of proline (Pro), soluble protein (SP),
carotenoid (Car) , activities of ascorbic acid peroxidase ( APX) . glutathione reductase (GR) . peroxidase (POD),
catalase (CAT) ,superoxide dismutase (SOD) in the leaves,stems and roots of sixty-day-old seedlings of B. pilosa
pretreated with different concentrations of sodium nitroprusside (SNP) as an exogenous NO donor to explore the role
and mechanism of NO in plant under Pb stress, to enhance B. pilosa resistance to Pb and its better application in
phytoremediation of Pb contaminated soil. The results indicated: 50 —400 pmol/L. SNP remarkably reduced REC,
contents of MDA, H, O, and O, * generating rate, while 500 —1 000 pmol/L. SNP remarkably increased REC,
contents of MDA, H, O, and O, * generating rate,of which protection of the membrane system stability 300 pmol/L
SNP treatment on B. pilosa seedlings under Pb stress was the most remarkable. Moreover 300 pmol/1. SNP signifi-
cantly promoted the synthesis of Pro,SP and Car. The effects of SNP on activities of antioxidant enzymes in leaves,
stems and roots of B. pilosa seedlings was complex. And 200 pmol/L. SNP significantly enhanced activities of APX
in leaves and stems and GR in stems,300 pmol/L. SNP significantly enhanced activities of POD in leaves,and 1 000
pmol/ L. SNP significantly enhanced activities of CAT in stems and roots and SOD in leaves. It was shown that appro-
priate concentration of exogenous NO could increase the contents of osmotic regulation substances and regulate activi-
ties of antioxidant enzymes to effectively protect the membrane system stability and alleviate the harm of Pb stress on
B. pilosa seedlings. Exogenous nitric oxide could reduce the harm of Pb stress on B. pilosa seedlings because that ni-
tric oxide SNP produced could directly react with reactive oxygen species (ROS) B. pilosa seedlings produced under
Pb stress to reduce the harm of the membrane system, NO also could indirectly adjust the antioxidant enzyme
system to reduce the oxidative damage caused by Pb stress; moreover it was because that the SNP could ease
Pb stress of B. pilosa seedlings by increasing contents of osmotic regulation substances which could regulate,
protect and scavenge ROS and stimulate the growth of plant. But the effects of exogenous NO had two sides,
namely the low concentration eased and the high damaged, of which mitigation effects of 300 pmol/L. SNP
treatment on B. pilosa seedlings under Pb stress was the most remarkable. Those results suggested that ap-
propriate concentration of NO could enhance B. pilosa resistance to Pb and NO had well prospect in phytore-
mediation of Pb contaminated soil with B. pilosa seedlings.

Key words: nitric oxide (NO); Bidens pilosa; membrane lipid peroxidation; antioxidant enzyme system; osmotic

regulation substances
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seedlings under Pb stress
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