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THE LINEAR NON THRESHOLD CONCEPTION "DOSE - EFFECT" AS A BASE
FOR STANDARDIZATION OF HUMAN EXPOSURE TO IONIZING RADIATION.

ARGUMENTS PRO AND CON

G. Vassilev. National Center of Radiobiology and Radiation Protection. Sofia

According to the Linear Non-threshold Conception (LNC) "Dose - Effect" each human
exposure, including the natural background irradiation, is related to probability for harmful
health effects. At low doses and low dose rates (below 0,2 Gy and below 0,1 Gy/h,
respectively) these are the so-called stochastic (probable) effects: somatic (carcinogenic) and
hereditary (genetic). For over a quarter of a century the LNC is a base for standardization of
personal as well as human populations' exposure to ionizing radiation (IR) through
application of "acceptable radiation risk". The LNC is clear, simple, conservative and
definitely doesn't underestimate the radiation risk for sure and therefore is humane enough.
The problem is that in the modern world the human population is exposed to growing number
of harmful environmental factors. These factors are of different origin: physical, chemical,
biological etc., and the IR is just a small part of the accumulating carcinogens and mutagens.
This imposes a search for more realistic and balanced assessment of the IR importance as a
risk factor that could have an important social, psychological and economical importance for
the society.
The basic disadvantage of the LNC is that it is based only on extrapolations of effects from
high to low doses. Nobody has ever determined the carcinogenic effect of low doses neither in
an epidemiological investigation nor as an experiment. This concerns to a great extend the
hereditory (genetic) effects. The analyses made over the last several years have increased the
uncertainty and the questions concerning the truthfulness of the LNC. Some of these analyses
are listed below:
- A large-scaled perennial epidemiological study carried out among a large group of NPP
workers in USA and Canada did not prove the carcinogenic effect of exposure to low doses
- Another large-scaled study carried out among the population of two different regions in
China (each exceeding one million in number), exposed to different levels of the natural
background, showed an inverse correlation "dose-cancer incidence and death-rate"
- The most recent analyses of the incidence and death rate in a Japanese cohort who have gone
through the atomic bombing in Hiroshima and Nagasaki as well as their progenies. No genetic
effects were detected and the threshold dose was fixed at 0,15 - 0,30 Gy. A similar threshold
dose was registered as a consequence of a severe accident in the 50s at a nuclear center in the
Former Soviet Union that affected the population living in the river valley of Tetcha.
- The study on lung cancer frequency and radon concentrations in dwellings, carried out by
B. L. Cohen (USA), which provoked discussions and different opinions, gives a truthful
inverse correlation.
There are a lot of scientific facts and assessments that will probably compel a concervative
organization as the ICRP to reestimate and specify the application of the LNC to radiation risk
assessments as well as standardization of the individual and human population's exposure.
There are several reasons that should be mentioned:
- Inapplicability of the quantity "collective dose" (man-Sv) to low dose risk assessments.
- Acceptance of "actual threshold dose" for radiation carcinogenesis.
- Serious reassessment of risk coefficients for radiation mutagenesis (genetic effects).
- Report on increasing number of data on the so-called hormesis, i.e. for stimulation and
potential effects from exposure of test animals as well as human exposure to low doses of IR.
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