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Abstract ; Soil salinity stress is the one of the most widespread environmental stresses that growing plants have to frequently
face. The effects of salinity stress on plants are generally associated with the disruption of metabolism. In particular, high
level of salt stress can cause cell death. This seriously limits the development, growth, survival, and productivity of
plants. The alternative respiratory pathway is a plant-specific respiratory pathway, which does not exist in animals. By using

tobacco suspension cells, the present work investigated whether the alternative respiratory pathway could play a role in me-
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diating the high-salt-induced death of plant cells. And, the possible mechanism for this function of the alternative respiratory
pathway was also studied. The results showed that with the increase of the concentrations of NaCl, the levels of cell death of
tobacco suspension cells increased, and the increased levels of cell death were followed with the increases of the capacity of
the alternative respiratory pathway. Similar to the treatment with NaCl, the treatment with exogenous hydrogen peroxide
(H,0,) also induced an increase in the level of cell death. The relationship among the alternative respiratory pathway, cell
death, and H,0, production was studied in the tobacco suspension cell subjected to 200 mmol - L NaCl. The treatment
with 200 mmol - L' NaCl caused an obvious increase of cell death and a significant enhancement of the H, O,
production. The 200 mmol - L' NaCl-stressed cells pretreated with salicylhydroxamic acid, a specific inhibitor of the alter-
native respiratory pathway, exhibited higher levels of cell death and H,O, production than the tobacco suspension cells sub-
jected to 200 mmol « L' NaCl stress alone. These results suggest that high salt stress can induce an increase of the alterna-

tive respiratory pathway, which plays a role in alleviating cell death under high salt stress. And, this function of the alterna-

36 %

tive respiratory pathway may relate to its ability to limit the generation of H,0,.

Key words: alternative respiratory pathway, tobacco suspension cells, hydrogen peroxide, cell death
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The levels of

cell death were measured using Evans blue staining assay by measuring

Fig. 1 NaCl-induced cell death examination

the absorbance of extracted dye at 595 nm. Each value represents the
mean = SD of at least three experiments. The means denoted by the dif-

ferent letters represent significant differences at P< 0.05.
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Fig. 2 Effects of NaCl stresses on the capacity of the al-
ternative respiratory pathways Each value represents the mean
+ SD of at least three experiments. The means denoted by the different

letters represent significant differences at P<0.05.
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Fig. 3 Effects of different treatments on the levels of hy-
drogen peroxide (H,0,) of tabacoo BY-2 suspension cells
The cells were treated as follows: the cells were respectively
exposed to 1 mmol - L' SHAM (SHAM), 200 mmol - L" NaCl
(NaCl). Or, the cells were pretreated with 1 mmol - L' SHAM and
then subjected to 200 mmol - 1" NaCl (SHAM+NaCl). The cells pre-
treated with the solvent of 1 mmol + L' SHAM and then subjected to 0
mmol + L' NaCl were used as control ( Control ). Each value
represents the mean + SD of six experiments. The means denoted by

the different letters represent significant differences at P<0.05.
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Fig. 4 Hydrogen peroxide (H,0, ) -induced cell death ex-

aminationof tabacoo By-2 suspension cells  The levels of cell
death were measured using Evans blue staining assay by measuring the
absorbance of extracted dye at 595 nm. Each value represents the
mean + SD of at least three experiments. The means denoted by the

different letters represent significantly differences at P< 0.05.
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Fig. 5 Effects of different treatments on the death levels of
The cells were treated as fol-
lows: the cells were respectively exposed to 1 mmol - L' SHAM
(SHAM ), 200 mmol - L' NaCl (NaCl). Or, the cells were
pretreated with 1 mmol + 1" SHAM and then subjected to 200 mmol -
L' NaCl (SHAM+NaCl). The cells pretreated with the solvent of 1
mmol - L' SHAM and then subjected to 0 mmol + L™ NaCl were used

as control ( Control) and the values in the control were set to 1.0.

tabacco BY-2 suspension cells

Each value represents the mean + SD of at least three
experiments. The means denoted by the different letters represent sig-

nificantly differences at P<0.05.
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