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An adaptive response to ionising radiation exists if a low level or priming dose reduces
the effect of a subsequent high or challenge dose. This has been demonstrated in vitro
using the frequency of micronuclei formation as a measure of radiation-induced DNA
damage [1, 2]. The objective of this project was to use the same approach with an
animal model to investigate the existence of an in vivo adaptive response.

The experimental design involved priming doses of 0.005 or 0.01 Gy and a challenge
dose of 4 Gy administered 1, 2, 4, 8 or 16 hours after the priming dose. Ten mice at a
time were housed in a perspex animal cage and irradiated using Co-60 gamma
radiation. For every time point (1, 2,4, 8 or 16 hours), there were four treatment
groups of 5 mice for statistical analysis. The first group acted as a non-irradiated
control (0 Gy). The second group of mice received only the priming dose (0.005 Gy),
while the third group of mice received only the challenge dose (4 Gy). The fourth
group of mice received both the priming and challenge doses 0.005 Gy + 4 Gy). The
process was repeated for the second priming dose of 0.01 Gy. A total of 200 mice
were used.

The animals were sacrificed by cervical dislocation 24 hours after receiving the
challenge dose. Both femora were removed and cleared of adhering muscle tissue.
The bone marrow cells of five mice were collected and the nucleated cells removed
using filtration through a mixed cellulose column incorporating a self-locking filter.
The cell suspension was placed onto microscope slides using a cytocentrifuge, air-dried
and then stained for the micronuclei. Then the slides were coded, and reticulocytes
were scored for the presence or absence of micronuclei.

Approximately 2500 cells were scored for each treatment point, and the number of
micronuclei counted ranged from 3 to 125 in this sample size. While it appears that
the adaptive response may be present in 2 of 9 groups of mice pre-exposed to 0.005 or
0.01 Gy, this experiment has demonstrated a high variability in micronuclei formation
indicating that the technique lacks the necessary discriminatory quality for in vivo use.
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