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ABSTRACT                        In the present work the role of ethylene (ET) in the accumulation of reactive oxygen 
species (ROS) and nitric oxide (NO) was investigated under the effect of sublethal (100 mM) and 
lethal (250 mM) concentrations of NaCl in tomato cell suspension culture. In these cultures the 
salt stress increased the production of ET and ROS after 6 hours but NO level was enhanced only 
at 100 mM NaCl. This corresponded with the lower ratio of dead cells (20%) in these samples sug-
gesting that NO functioned as a protecting compound under moderate salt stress. The synthesis 
of ET was further enhanced by the addition of ET precursor, 1-aminocyclopropane-1-carboxylic 
acid (ACC), which increased the ROS production under both moderate and severe salt stress. 
However, NO levels decreased in the presence of ACC in cells exposed to 100 mM NaCl and did 
not change after treatment with 250 mM NaCl. The effect of ET on ROS production induced by 
salt stress could be blocked by silver thiosulphate (STS), an inhibitor of ET action.  In accordance 
with the decreased ROS production STS reduced the death of cells in the presence of 250 mM 
NaCl. In the presence of ACC the enhanced ROS production concurrently with low NO levels 
led to the increased cell death after 100 mM NaCl treatment. These results show that the cell 
viability is determined by the ET generated ROS and NO ratio under salt stress.
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Figure 1. Changes in the ethylene production of tomato suspension 
cells after 100 and 250 mM NaCl treatments. Means±SE, n=3. Bars with 
different letters are significantly different at the 0.05 level (Duncan’s 
multiple range test).
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Figure 2. Changes in ROS (A), NO (B) and cell viability (C) in tomato cell 
suspension after treating the samples with 100 and 250 mM NaCl for 
six hours or by simultaneous application of 10 M ethylene precursor, 
1-aminocyclopropane-1-carboxylic acid (ACC) or 20 M ethylene recep-
tor blocker, silver thiosulphate (STS).  Data are expressed as a percent 
of untreated controls after counting 100-100 cells from six random 
samples. Percent of dead cells was about 7% in control samples. 
Means±SE, n=3. Bars with different letters are significantly different 
at the 0.05 level (Duncan’s multiple range test; ns: not significant).
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