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Fig.2 Dose—effect curve of a—particle induced mutation on
human chromosome 11 in A cells

Table 1 Mutant fraction in A cells induced by o—particle irradiation (fixed proportion)

M / 10° survivors (with grid)

Dose/Gy  Ma/ 10° survivors (without grid) (n=3x5=15)
Observed (n=3x5=15) Expected (n=3)
0 146.5+15 140.4+13 146.5+21
0.2 312.4426 499.0+39® 171.4+33
0.5 485.8+28 365.5+33 @ 197.4+27
1.0 676.2+27 336.3+52 0 226.0+42
2.0 655.6435 307.0£710 222.9+34

M p<0.05, @ p<0.05, ® p<0.005 vs expected value, indicating there are bystander effects induced by alpha particles irradiation

2.3

0.5Gy «

DMSO

o

2 DMSO o

AL

Table 2 Inhibition of DMSO and Lindane on bystander effect induced by a—particle irradiation (fixed proportion) in A cells

Ma / 10° survivors M /10° survivors (with grid)
Dose / Gy Treatment ) )
(without grid) (n=3x5=15) Observed (n=3x5=15) Expected (n=3)
0 — 146.5+15 140.4+13 146.5+21
1% DMSO 145.6+21 — —
40pumol/L Lindane ~ 149.2+28 — —
0.5 — 485.8+£73 365.5+33 197.4+27
1% DMSO 161.7x16 V 362.3+41 @ 148.4+12
40pumol/L Lindane ~ 473.6+26% 200.1421 @ 195.1424

@)

p<0.001 vsirradiation (without grid), indicated the protection of DMSO on mutagenicity induced by alpha—particle irradiation.

@ p>0.05 vsirradiation (with grid), indicated no effect of DMSO on bystander effects induced by alpha—particle irradiation.

3)
“)

irradiation.

24

AL

pmol/L Lindane

p>0.05 vsirradiation (without grid), indicated no effect of Lindane on mutagenicity induced by alpha—particle irradiation.
p<0.05 vsirradiation (with grid), indicated obvious reduction of Lindane on bystander effects induced by alpha—particle

o Lindane «
2 40pmol/L Lindane

o
40

1—2h 05Gy «
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Bystander effect of alpha-particle irradiation on mutagenicity and its associated mechanism

LU Ying' YANG Zhihua' CAO Zhenshan' Fan Feiyue' ZHU Maoxiang' Tom K. Hei”

! (Institute of Radiation Medicine, Academy of Military Medicine Science,

Beijing,100850)

2(Center for Radiological Research, Columbia University, New York, NY 10032, USA)

ABSTRACT The work is to investigate a-particle irradiation-induced bystander effects on the mutagenicity in

human chromosome 11 in the human—hamster hybrid (A cells) and its possible mechanism. A cells were used for

assaying mutation rates of human chromosome 11 through screening mutants in the presence of anti—-CD59 surface

antigen antibody (S1) and complement. A grid was interposed between a—particle source and the cells being irradiated,

so as to fix proportion of the irradiated cells (15 %) and the bystander effects on the mutagenicity were detected. Free

radical scavenger DMSO and intercellular communication inhibitor Lindane were selected to investigate the potential

mechanism of o—particle induced bystander effect. There was clear dose—dependent relationship between mutation

rate and the dose of alpha particle radiation. However, the mutant fractions of cell population shielded by the grid in

a—particle irradiation system were much higher than the expected levels of irradiated cells. Lindane, but not DMSO,

could obviously decrease this bystander effect induced by a—particle irradiation. Alpha—particle irradiation can induce

bystander effect on the mutagenicity, in which intercellular communication may play important roles.

KEYWORDS Alpha—particle irradiation, Gene mutation, Bystander effect, Reactive oxygen species, Intercellular

communication
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