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Nucleus-DNA Damage and Different Response of Plant Cells to Paraquat in Relation to Enzyme
Act1v1ty of Superox1de Dismutase. Soon-Tae Kwon*, Myung-Hyun Lee, Sei-Myoung Oh, Do-Chul
Jung' and Kil-Ung Kim’. School of Bioresources Science, Andong National University, Kyungpook 760-749,
Korea. 'Department of Plant Resources, Sangju National University, Kyungpook 642-130, Korea, *Department
of Agronomy, Kyungpook National University, Kyungpook 702-701, Korea — This study was undertaken to
investigate the different responses of cultured plant cells to paraquat treatment and nucleus-DNA
damage in relation to enzyme activity of superoxide dismutase (SOD). Furthermore, this study was
also carried out to understand the antioxidative mechanism of plant cells to environmental stress. We
selected two different species of plant cultured cells, Ipomoea batatas as high-SOD species and Lonicera
Japonica as low-SOD species. The total activity and specific activity of SOD in a chlorophyllous cell
of I batatas were 3,736 unit/g - fresh weight and 547 unit/mg - protein, respectively, and those in L.
Japonica were 23 unit/g - fresh weight and 13 unit/mg - protein, respectively. SOD activity in
chlorophyllous I. batatas cells reached its maximum level at 10 to 15 days after subculture, whereas
that in L. japonica remained at a very low SOD level during the whole period of subculture. In
comparison to L. japonica, 1. batatas, a high-50D species, showed high tolerance to paraquat 10 and
50 mg/] treatment in terms of cell viability and electrolyte leakage. Based on the result of comet
assay, the nucleus-DNA damage of two species by paraquat 50 mg/] treatment was not significantly
different. However, I. batatas cells repaired their damaged DNA more effectively than the cells of the

low-SOD species, L. japonica.
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Table 1. Enzyme activity of superoxide dismutase from suspension cells of Ipomoea batatas and Lonicera japonica”

Total activity (unit/g fresh wt.)

Specific activity (unit/mg protein)

Culture cells
White callus

Green callus ?

White callus Green callus

3,037+370.4
19142

407 +49.6
121238

547 £71.7
13134

Ipomoen batatas
Lonicera japonica

3,736+ 660.7
23+4.6

UEnzyme activity of SOD was determined at 10 days after subculture.
?White calli were suspension cultured in MS medium with 2,4-D 1.0 mg/1, sucrose 30 g/1 and green calli were in LS with NAA
0.1+zeatin 0.5 mg/l, sucrose 20 g/1.
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Fig. 1. Changes in cell viability and fresh weight of Ipomoea
batatas (Ib) and Lonicera japonica (Lj} chlorophyllous
cells during subculture. 100 mg of cells were initially
inoculated in 250 ml flask containing 80 ml of LS
medium with NAA 0.1+zeatin 8.5 mg/l, sucrose 20 g/1.
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Fig. 2. Changes of enzyme activity in Ipomoes batatas and
Lonicera japomica chlorophyllous cells during sub-
culture. 100 mg of cells were initially inoculated in 250
ml flask containing 80 m! of LS medium with NAA 0.1
+zeatin 0.5 mg/1, sucrose 20 g/l
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Fig. 3. Effects of various concentrations of paraquat on elec-
trolyte leakage and cell viability of Ipomoea batates and
Lonicera japonica chlorophyllous cells. Paraquat was
treated directly into media for 6 hrs at 10 days after
subculture. 100 mg of cells were initfally inoculated in
250 ml flask containing 80ml of LS medium with
NAA 0.1+zeatin 0.5mg/l, sucrose 20 g/l
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Fig. 4. Effects of various concentrations of paraquat on
enzyme activity of superoxide dismutase in Ipomoea
batatas and Lonicera japonica chlorophyllous cells. Para-
quat was treated directly into media for 6 hrs at 10
days after subculture. 100 mg of cells were initially
inoculated in 250 ml flask containing 80ml of LS
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Fig. 5. Typical comet image of intact (upper) and DNA-
damaged (lower) nucleus. Isolated nuclei were electro-
phoresised at 300 mA for 25 min and DNA stained
with EtBr. Head length is considered as the length
from ‘a’ to 'b’, and tail length as from b’ to 'c’.
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Table 2. The comet assay of Ipomoea batatas and Lonicera japonica cell treated with paraquat 50 mg/

g

Ipomoea batatas

Lonicera japonica

Days after treatment (DAT)

T/H ratio? % head DNA T/H ratio % head DNA
Control 16104 82.5+38 1.8£0.2 814133
Just after treatment 57+06 547148 6708 522+29
5 DAT 27104 722+47 46+08 64.81+6.3

UCultured cells were treated with paraquat 50 mg/1 for 6 hours and rinsed with medium solution to remove the paraquat, and
then cells were cultured in paraquat free media. Values are mean*SE.
T/H ratio: ratio of tail length to head length after the comet analysis.
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