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Abstract

In the present study, we evaluate the
effect of nitric oxide (NO) against toxicity or
senescence of rice leaves caused by paraquat,
dehydration, polyethylene glycol (PEG),
sorbitol, abscisic acid (ABA), methyl
jasmonate (MJ) and excess Cd. NO donors
were effective in inhibiting toxicity or
senescence and the increase in lipid
peroxidation of paraquat-, dehydration-,
PEG-, ABA-, MJ- and Cd-treated rice leaves.
The protective effect of NO donors on
toxicity or promotion of senescence, and the
increase in lipid peroxidation by paraquat,
dehydration, PEG, ABA, MJ and Cd was

reversed by c-PTIO, a NO specific scavenger,
suggesting that the protective effect of NO
donor is attributed to NO released.
However, the promotion of rice leaf
senescence caused by sorbitol, which has no
effect on lipid peroxidation, cannot be
counteracted by NO-donors.

Keywords: Abscisic acid, Cadmium, Leaf
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Figure 1. Effect of PBN concentrations on protein contents in rice leaves treated with -
either distilled water, dehydration (DH) or polyethylene glycol (PEG). For PEG
experiment, protein was determined 12 h after treatment in the, light. For DH
experiment, detached rice leaves were pretreated with distilled water on various
concentrations of PBN for 6 h in the light and then were treated with distilled water or
subjected to dehydration for 12 h. Vertical bars represent standard errors (n = 4).
Only those standard errors larger than the symbol are shown. ‘



Table 1. Effect of NO donors on protein content in dehydrated rice leaves in the

presence or absence of c-PTIO

A

Protein, mg g

Treatment

H,0 59.8 £1.2
DH 47.6+2.3
DH + PBN 55.8+1.2
DH + SIN-1 532+0.5
DH + SNP 55.2+0.7
DH + Asc + NaNO, 53.2+0.5
DH + PBN + c-PTIO 49.6 £ 0.6
DH + SIN-1 + ¢-PTIO 48.1+0.6
DH + SNP+ ¢c-PTIO 483 +£2.6
DH + Asc + NaNO;, + ¢c-PTIO 48.5+3.0

Detached rice leaves were pretreated with distilled water or NO donors in the
presence or absence of ¢-PTIO for 6 h in the light and then treated with distilled water
and subjected to dehydration (DH) for 12 h. The concentrations of PBN, SIN-1,
SNP, Asc, NaNO,, and c-PTIO were 100, 100, 100, 100, 200, and 100 uM,

respectively. Data are the means + standard errors (n = 4).



Table 2. Effect of NO donors on protein content in PEG-treated rice leaves in the

presence or absence of ¢c-PTIO

Treatment Protein, mg g™
H,0 ' 56.8+0.5
PEG 472+ 1.7
PEG + PBN 51.1+1.6
PEG + SIN-1 51.7+1.4
PEG + SNP 520+1.6
PEG + Asc + NaNO, 51.9+1.5
PEG + PBN + ¢-PTIO 46.4 £ 0.7
PEG + SIN-1 + ¢-PTIO 462+ 1.7
PEG + SNP+ ¢-PTIO 46.0+ 0.4
PEG + Asc + NaNO; + ¢c-PTIO 47.7+£1.0

The concentrations of PBN, SIN-1, SNP, Asc, NaNO,, and ¢c-PTIO were 100, 100,
100, 100, 200, and 100 pM, respectively. Protein content was determined 12 h after
treatment in the light, data are the means =+ standard errors (n = 4).



Table 3. Effect of NO donors on protein content in sorbitol (ST)-treated rice leaves in

the presence or absence of c-PTIO

Protein, mg g'l

Treatment

H,O 552+£0.6
ST 49.8+0.9
ST + PBN 500=x1.6
ST + SIN-1 494+£33
ST + SNP 47.1+1.7
ST + Asc + NaNO, 488+ 14

The concentrations of PBN, SIN-1, SNP, Asc, and NaNO, were 100, 100, 100, 100,
and 200 puM, respectively. Protein content was determined 12 h after treatment in
the light, data are the means + standard errors (n = 4).



Table 4. Effect of PBN on MDA content and SOD activity in PEG-, ST-treated and
dehydrated rice leaves in the presence or absence of c-PTIO

Treatment MDA, nmol g™ SOD, units mg™' protein
H,O 40.3+£0.9 1.70 £ 0.03
ST 43.4£2.1 y 1.51 +0.09
PEG 673+ 1.6 1.04 +£0.14
PEG + PBN 53114 1.59+0.10
PEG + PBN + c-PTIO 68.2+2.1 0.99+0.14
H,O 40.3+0.4 1.70 £ 0.04
DH 934+1.2 0.73 £0.02
DH + PBN 76.5+2.3 1.17+0.03
DH + PBN + ¢-PTIO 91.1x1.5 0.71 £0.01

The concentrations of PBN and ¢-PTIO were 100 and 100 uM, respectively. For
sorbitol (ST) and polyethylene glycol (PEG) experiments, MDA and SOD were
determined at 12 h after treatment in the light. For dehydration (DH) experiment,
detached rice leaves were pretreated with distilled water or PBN in the presence or
absence of c-PTIO for 6 h in the light and then treated with distilled water or
subjected to dehydration for 12 h. Data are the means =+ standard errors (n = 4).



