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Effects of Yam (Dioscorea batatas Dence) Extracts on the Growth and
Nucleus-DNA Damage of the Plant Cells Treated with y-Radiation
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In-Sook Kwun’ and Yoon-Moon Park'

'Dept. of Biological Resources, Andong Nat’l Univ., Andong 760-749, Korea
Dept. of Food and Nutrition, Andong Nat’l Univ., Andong 760-749, Korea

Abstract - This study was carried out to evaluate the effects of yam (Dioscorea batatas Dence) extracts on the cell viability,
growth and nucleus-DNA damage of tobacco cells which were exposed to y-radiation stress. The viability and growth of
tobacco cells exposed to 20 Gy of radiation stress were effectively recovered by pretreatment of 10 mg/L ethylacetate
(EtOAc) yam extract. Pretreatment of EtOAc extract showed 20% higher cell viability and fresh weight growth than that of
cells without pretreatment in 20 Gy radiation treated tobacco cells. Nucleus-DNA damage was measured as the ratio of tail
length (T) to head length (H) in individual comet image isolated from tobacco cells. The T/H ratio of control-cells and
treated-cells at 20 Gy were 1.05 and 1.68, and % head DNA of those cell were 86.7 and 71.3%, respectively, suggesting that
nuclei of tobacco cells were severely damaged in the integrity of DNA by the treatment of y-radiation. However,
pretreatment of MeOH, EtOAc and n-BuOH extracts decreased radiation induced DNA-damage in the tobacco cells,
showing T/H ratio of 1.37, 1.01 and 1.10 and % head DNA of 81.5, 87.6 and 88.7%, respectively.

Key words - Chinese yam extracts, Comet assay, Radiation, Nucleus-DNA damage
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Fig. 1. Preparation process and yield (g) of extracts from
Dioscorea batatas.
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Fig. 2. Changes in tobacco cell viability treated with v
-radiation with or without methanol extracts (M) of D. batatas.
Tobacco cells were treated with 10 mg/L of methanol extract 3
days before radiation treatment. Gy means total dosage of
radiation exposed, gray. Fig. 1. Preparation process and yield
(g) of extracts from Dioscorea batatas.

JII.L

Control 20Gy 20Gy+M 50Gy 50Gy+M
Treatments

N w

Cell fresh weight (g/flask)
»

Fig. 3. Fresh weight of tobacco cells treated with y-radiation
with or without methanol extracts (M) of D. batatas. Tobacco
cells were treated with 10 mg/L of methanol extract at 3 days
before radiation treatment. Cell fresh weight was determined
at 12 days after treatment.
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Treatments

Fig. 4. Cell fresh weight and viability of tobacco cells treated
with 20 Gy of y-radiation and various extracts of D. batatas.
Solvent of extracts M; methanol, H; n-hexane, C; chloroform,
E; Etylacetate, B; n-BuOH, W; water, treated with 10 mg/L.
Data were determined at 12 days after treatment.
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Fig. 5. Nuclear-DNA damage analyzed by comet assay. Intact
nuclear (A) without comet-tail, damaged nuclear (B) with long
comet-tail by treatment of 20 Gy y-radiation.
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Table 1. Percentage head DNA and length of comet for nuclei isolated from tobacco cells treated with 20 Gy of y-radiation with

various extracts of D. batatas

Treatments” Length of comet(um)
- 5 % Head DNA

Radiation Extracts Head(H) Tail(T) T/H

Control cell 31.742.2 33.443.1 1.05+0.2 86.74+8.7

20Gy  only 20.542.3 49.8+4.1 1.68+0.3 71.346.3
+ MeOH 30.3+1.7 41.5£3.2 1.37+0.2 81.5+6.4
+ n-hexane 33.443.1 50.8+5.4 1.52+0.8 69.3£7.2
+ chloroform 32.7+1.8 51.843.5 1.5840.6 70.3+2.2
+ Etylacetate 32.3+1.7 32.543.2 1.01+0.4 87.6£6.8
+ n-Butanol 31.3+1.7 34.544.2 1.10£0.2 88.7+£7.6
+ Water 29.6+2.7 48.8+4.6 1.6540.5 74.3+2.2

5mM EMS” 20.5+1.5 134.9+7.8 6.58+2.1 48.742.7

1) Nuclei for comet assay were isolated at 24 hrs after treatment.

2) Ethyl methanesulfonate (EMS) treated for 24 hrs before comet assay. Values are meantSE
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