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Summary
Radiation Hormesis and Adaptive Response Induced by Low Doses of lonizing Radiation
SMJ. Mortazavi, MS1; H. Mozdarani, PhD2; T. Ikushima, PhDs; and AA. Sharafi, PhD4

1. Faculty Member, Rafsanjan University of Medical Sciences, Rafsanjan, Iran, 2. Associate Professor of Radiology, TarbiatModares
University, Tehran, Iran, 3. Professor of Molecular Genetics, Kyoto University of Education, Kyoto 612-8522,Japan, 4. Assistant
Professor of Radiology, Iran University of Medical Sciences, Tehran, Iran.

lonizing radiation has long been known to produce detrimental biological effects. Although these
harmfuleffects are the result of high doses of exposure, some other maladies such as mutation and cancer
seemsto be induced at low doses of exposure. In recent decades, however, some pioneer scientists have
indicatedthat ionizing radiation like many other essential agents has toxic effects at improper doses but low -
levelionizing radiation not only is harmless but also has a stimulatory or hormetic effect on the growth
ofanimals and plants. Furthermore, epidemiological studies confirm the results obtained from plant
andanimal studies and show that low-level ionizing radiation may be essential for life. According to
thesestudies, ionizing radiation, like many other physical or chemical agents (UV, vitamins, hormones
andtrace elements), can be completely beneficial at low doses and harmful at higher doses. It has
beenindicated that when human cells are exposed to low doses of ionizing radiation and other agents
thatinduce DNA damages, they often become less sensitive to the detrimental effects of higher doses of
thoseagents administered subsequently. This phenomenon has been termed the adaptive response. So,
today,some facts such as the necessity of nuclear energy in modern life, areas with high background
radiationand a considerable increase in the use of radiography and radiotherapy in medicine, make it
necessary todo more researches on the biological effects of low doses of ionizing radiation and especially on
somephenomena such as hormesis and adaptive response.

Journal of Kerman University of Medical Sciences, 1999, 6(1): 50-60
Key Words:Hormesis, Low dose radiation, Adaptive response, Cancer
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