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L ow-dose Gamma-irradiation Effect on Early Stage Development and Lifespan in
Various Strains of Drosophila melanogaster

Jin Woo Lee’, Ki Moon Seong’, Cha Soon Kim, Seon Young Nam, Kwang Hee Yang, Young-Woo Jin

Division of Radiation Effect Research, Radiation Health Research Institute,
Korea Hydro & Nuclear Power Co., Ltd.

Objectives: Although ionizing radiation is recognized as being harmful to humans, debate continues
regarding the effects of low doses of ionizing radiation. Some studies have reported that low doses of
ionizing radiation have a bio-positive effect, namely hormesis, and many researchers have attempted to
find concrete and scientific evidence to prove this. To determine whether the discrepancy in effects of
low doses of ionizing radiation arises from genetic differences, a study with a multicellular organism sys-
tem such asfruit fliesis needed.

Methods: After irradiation at alow-dose rate of gamma radiation with chronic (0.2 Gy) and acute (0.2,
0.75 and 4 Gy), the puparate, eclosion rate and life span were examined with various wild type strains of
Drosophila melanogaster such as W1118, Oregon-R, and Canton-S.

Results: The life span of Oregon-R exposed to both acute and chronic, low-dose radiation (0.2 Gy)
was increased. Although there was some difference in the longevity between the acute and chronic radia-
tion rate, no other differences were found. In Canton-S, only acute dose (0.75 Gy) increased the life span,
but it did not in W1118.

Conclusions: Although there were some differences between wild type fruit fly strains in longevity,
the low doses of ionizing radiation extended the life span of D. melanogaster. Further studies need to be
carried out to explain the difference according to dose and dose rate of radiation in the tested strains.
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Fig. 1. The rate of pupation in W1118, Oregon-R and Canton-S after irradiation with acute 0.2 Gy, 0.75 Gy, 4 Gy (A), chronic 0.2
Gy (B) at the egg stage. Asterisk represents significant differences compared to control. (*P <0.05, ** P <0.01)

B Control
0o0.2 Gy
S - [30.75 Gy
T 100 : 846y
2
w 80
o
_% 60 |
g 40
£ 20
0 HE / S B
A W1118 Oregon-R Canton-S

& Control
oo0.2 Gy

—_
L o9
o o

Y
o

Persentage of pupation
[o2]
(]

no
(=]

o

Canton-S

W1118 Oregon-R

B

Fig. 2. The rate of eclosion in W1118, Oregon-R and Canton-S after irradiation with acute 0.2 , 0.75, and 4 Gy (A), chronic 0.2 Gy

(B) at the egg stage. *P <0.05, ** P <0.01.
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Fig. 3. Life span curves in W1118 (A), Oregon-R (B) and
Canton-S (C) after acute irradiation with 0.2, 0.75 and 4 Gy at
the egg stage and control flies. * P <0.05, **P <0.01 with com-
pareto control. (Wilcoxon test)
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Fig. 4. Life span curves in W1118 (A), Oregon-R (B) and
Canton-S (C) after irradiation with chronic 0.2 Gy at the egg
stage and control flies. (* P <0.05, **P <0.01)

Table 1. Effect of irradiation on the lifespan in various wild type strains. Median (in days) of the 30%, 50%, 70%, 90% and Max
(maximum) mortality in D. melanogaster after irradiation with different doses at the egg stage. N is the sample size

Strain Doserate Irradiation 30% 50% 70% 90% Max N
W1118 chronic 0 45 48 49 51 58 105
0.2 44 45 46 48 66 106
acute 0 45 47 49 53 60 96
0.2 42 46 46 51 58 104
0.75 30 41 46 53 54 79
4 34 38 47 51 51 37
Oregon-R chronic 0 45 51 54 66 73 106
0.2 53 59 64 69 77 121
acute 0 51 56 62 69 79 98
0.2 53 58 66 72 75 116
0.75 41 48 53 58 66 98
4 35 46 54 62 66 72
Canton-S chronic 0 46 53 57 63 68 113
0.2 41 47 54 59 65 118
acute 0 46 47 53 58 65 105
0.2 43 48 55 63 65 106
0.75 43 53 56 65 71 113
4 32 45 56 65 71 95
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Fig. 5. Life span curves in W1118 (A), Oregon-R (B) and
Canton-S (C) after irradiation with chronic (0.2 Gy) and acute
(0.2 Gy) at the egg stage and control flies. (* P <0.05)
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