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Nitric Oxide Acting as A Downstream Signaling Molecule of H,O,

Regulates Cd Tolerance in Brassica var. pekinensis

Ma Xiaoli*, Ji Ruiping
(College of Life Science, Jinzhong University, Jinzhong 030600, China)

Abstract Hydrogen peroxide (H,O,) and nitric oxide (NO) acting as a endogenous signal regulate and
respond to a variety of biotic and abiotic stresses including cadmium (Cd) stress in plants. In this study, the
interaction between H,O, and NO in Chinese cabbage (Brassica var. pekinensis) under Cd stress was investigated
with physiological and biochemical method. The results indicated that the seedlings pretreated with H,O, exhibited
enhanced tolerance to Cd stress, including the decreasing of malondialdehyde (MDA) concentration, the reduction
of electrolyte leakage, the increasing of the nitric oxide synthase (NOS) activity and the raising of endogenous
NO content. In parallel, the very similar results were shown when the seedlings were pretreated with sodium nitro
prusside, a donor of exogenous NO. It was further verified with pharmacological experiments that the enhanced
tolerence to Cd stress in seedlings pretreated by H,O, was dramatically repressed by NO scavenger and inhibitor.
Accordingly, it is concluded that the enhanced tolerance to Cd by H,O,; in seedlings highly depended on the
endogenous NO signaling, which is fulfilled by enhancement of NOS activity with the application of H,Os.

Keywords NO; H,0,; Cd stress; Brassica var. pekinensis
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A: MDA content of cabbage seedlings with 100 pmol/L Cd stress for 72 h after different concentrations (0, 1, 10, 100, 500 umol/L) of H,O,
pretreatment; B: electrolyte leakage of cabbage seedlings with 100 pmol/L Cd stress for 72 h after different concentrations (0, 1, 10, 100, 500 pmol/L)

of H,O, pretreatment. *P<0.05 vs 0 pmol/L H,O, group.

1 HO,FAb 3B X CAfE fm B34 EIMDA & £ fl R i FUS R/ 00
Fig.1 Effects of H,O, pretreatment on MDA contents and electrolyte leakage of seedlings under Cd stress
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A: NOS activity of cabbage seedlings with different time (0, 1, 2, 3, 4, 5, 6 h) of Cd stress; B: NO content of cabbage seedlings with different time (0, 1, 2,
3,4, 5, 6 h) of Cd stress; C: NOS activity of cabbage seedlings with different time (0, 1, 2, 3, 4, 5, 6 h) of H,O, pretreatment; D: NO content of cabbage
seedlings with different time (0, 1, 2, 3, 4, 5, 6 h) of H,O, pretreatment.
E2 HO,fi4BFCARBR B3R ENOSIE N FIRIENOE 2 HIFN
Fig.2 Effects of H,O, and Cd pretreatment on NOS activity and endogenous NO contents
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A: MDA content of cabbage seedlings with different concentrations (0, 1, 10, 100, 500 umol/L) of SNP; B: electrolyte leakage of cabbage seedlings
with different concentrations (0, 1, 10, 100, 500 umol/L) of SNP. *P<0.05, **P<0.01 vs 0 pmol/L SNP group.
El3 SNENOSNP)XTCARE T B S 4 Bt 3 14 B 5200
Fig.3 Effects of NO (SNP) pretreatment on the tolerance of cabbage seedlings with Cd stress
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Control: normal growth without any medicinated feed additives; Cd:
100 pmol/L Cd stressed for 72 h; NO: 50 umol/L SNP treated for 6 h;
NO+Cd: 100 pumol/L Cd stressed for 72 h, and then 50 pmol/L SNP
treated for 6 h. Measure of midvein thick, blade thick, mespholl thick,
average diameter of mespholl cells, average diameter of vessels in
cabbage seedling with above treatment. *P<0.05 vs control group.

El4 RAE TNOX ASh 4518200
Fig.4 Effects of NO on cabbage leaf blade under Cd stress
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Detection of the Cd concentrations of the root and leaf in cabbage
seedling with 100 pmol/L for 72 h Cd stress after 6 h of 10 umol/L H,O,
and 50 pmol/L SNP pretreatment. *P<0.05 vs Cd group.
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Fig.6 Effects of different treatments on accumulation of Cd
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Cd: 100 pmol/LA i 72 h; HyO,+Cd: 10 pmol/L H,O, Tl 4 #6 h, X
J5 100 umol/LE% i 72 h; H,0,+NO+Cd: 10 pmol/L H,O,F150 pmol/L
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Cd: 100 pmol/L Cd stressed for 72 h; H,O,+Cd: 100 pmol/L Cd stressed for
72 h, and then 10 pmol/L H,0, treated for 6 h; H,O,+NO+Cd: 100 pmol/L Cd
stressed for 72 h, and then 10 umol/L H,O, and 50 pmol/L SNP treated
for 6 h; H,O,+#L-NAME+Cd: 100 pmol/L Cd stressed for 72 h, and
then 10 pmol/L H,0, treated for 6 h which have 0.5 mmol/L L-NAME;
H,0,+PITO+Cd: 100 pmol/L Cd stressed for 72 h, and then 10 pmol/L H,0,
treated for 6 h which have 1 mmol/LPITO. Then the MDA contents
in cabbage seedling with abve treament were detected. *P<0.05 vs Cd
group.
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Fig.5 Effects of different treatments on the MDA
contents of seedlings under Cd stress
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