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The Synergistic Effects of Radiation and Chemical on DNA damage in
Plant Cells
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Abstract

The alkaline single—cell gel electrophoresis (SCGE) assay has been applied to the detection



of DNA damage in vivo and in vitro. The SCGE assay is a novel method to assess DNA
single-strand breaks, alkali-labile sites in individual cells. This study deals with the
synergistic effect of radiation combined with a mutagenic chemical, EMS, on DNA damage in
plant cells. The young leaves of Forsythia koreana were immersed in 0.05, 0.1, 0.5, 1 and 2
mM for 20h at room temperature and then irradiated with 1 or 5 Gy. The SCGE assay was
applied to measured the induced DNA damage. All the experimental procedures were done at
4C in a dark room to prevent the induced damage from being repaired. As a results, the tail
moments which indicated the DNA strand breaks showed a good dose- and
concentration—-response relationship for radiation and EMS. Also even the synergistic effects
were observed for a specific dose and concentration. Radiation of 1 Gy proved to be effective

for a synergistic increase in DNA damage induced by low concentrations of EMS.
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Table 1. DNA damage as expressed by the average median tail moment value £ SE (TM) in
nuclei isolated from the leaves treated for 20 h with a 0 to 10 mM EMS, and irradiated with

1 and 5 Gy, after 15 min unwinding and 30 min electrophoresis in alkaline buffer (pH > 13)

Average T.M [/m] Max TM [m] Min TM [gm]
0-0 1.5441+0.4730 1.9550 1.0712
0.05-1 5.4192+0.5288 5.9480 5.0885
0.1-1 6.0361+0.7143 6.7504 5.4558
0.5-1 6.2593+0.7802 6.9564 54791
EMS 1.0-1 6.5373+0.8187 7.3560 5.8809
Rad?ation 2.0-1 7.6194+1.0683 8.6878 6.7727
[mMVIGy] 0.05-5 10.5913+0.5567 11.0246 10.0345
0.1-5 10.9203+1.0447 11.9650 10.0903
0.5-5 11.1385+1.0445 12.1830 10.1390
1.0-5 11.4401+1.3584 12.7985 10.6548

2.0-5 12.9524+1.7812 14.7336 12.0077
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Fig. 1. Dose-reaponse curves of the average medial tail moment values as a function
of EMS treatment and T-ray in the leaves of Forsythia koreana. Error bars represent

the standard error of the mean among 75 cells (25 cells per each slide).
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Fig. 2. Dose-response curves of the average median tail moment values as a function
of EMS treatment and T-ray in the leaves of Forsythia koreana. Error bars represent

the standard error of the mean among 75 cells (25 cells per each slide).
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