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Results and Conclusions:

Examples of rearrangements detectable by dGH. Due to the small sample
size thus far, we cannot consider differences in chromosomal aberrations
between exposed and unexposed individuals. The feasibility of a larger
investigation with adequate statistical power, however, has been
demonstrated.
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Background and Aim:
The 1979 accident at the Three Mile Island nuclear power station in Pennsylvania was the
largest nuclear reactor accident to occur in the Western hemisphere. While the exposure
to ionizing radiation suffered by any single individual is believed to have been low, the
radiation release was substantial. About 22,000,000 Curies of the radioactive noble gas
xenon-133 escaped into the environment. The commission appointed to evaluate the event
concluded that the only harm to the population was due to panic and stress. Anecdotal
evidence of symptoms consistent with radiation exposure were reported, however, and a
limited biodosimetric investigation performed in 1994 produced evidence consistent with
significant radiation exposure. Subsequent epidemiological investigations have produced
equivocal findings. Could the 1994 finding of severe radiation exposure have been correct?
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Shot Noise

• Interactions between matter and ionizing radiation are stochastic
(random). There are well-established rules describing stochastic
processes. Only when a “large” number of interactions happen within a
short interval of time, is the behavior deterministic.

• The TMI exposures were of long duration (> 20 hours). Shot noise
dominates in this case.

• The LQ model is mechanistic. Yet no prediction for a,b coefficients.

• If one understands the characteristics of the source of ionizing radiation,
in fact there exists a *universal* curve describing the generation of
chromosome aberrations.

• The universal curve accounts for dose rate and the duration of exposure
as well.
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Methods

• We join, for the first time, the recently-proposed physics of
radiobiological shot noise with environmental epidemiology.

• Using Whole Genome Directional Genomic Hybridization (dGH), we are
testing participant blood samples and measuring inversions and
translocations - stable biomarkers of radiation exposure detectable
decades after the primary exposure.

• We have so far collected and analyzed eight blood samples, four from
persons in the path of the Xe-133 plume on 28-29 March 1979, and four
from age-matched individuals living nearby who were not. Four more
samples will be collected soon.
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The Central Paradox

• The (gamma ray) dose to any individual was not larger than about 2
mSv, on the order of annual exposure to background radiation.

• Cytogenetic analysis performed in 1994-95 revealed frequencies of
chromosome aberrations from 5x (stable) to 10x (unstable) higher than
control levels.

• Evidence from personal anecdote, materials analysis, effects on plant
life, and immunological examination were consistent with higher levels
of radiation exposure.
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