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Life originated in environment of ionizing radiation but it remained unmindful of
human curiosity. At the end of 19 century, the discoveries of X rays and
radioactivity revolutionized the world generating unusual hopes among scientists and
common people raising the possibilities of treating diseases and panacea for every
problem faced. But, harmful effects of radiation became known soon after these
discoveries prompting new research for understanding the biological effects of
ionizing radiation and thus giving birth to branch of radiation biology. Applications of
ionizing radiation and radioisotopes in medical fields progressed rather rapidly and
proved to become a familiar specialty as a powerful tool in hospitals to diagnose
ailments and treat a variety of diseases including cancer. Extensive research on
applications of nuclear energy found variety of novel applications in diverse areas
ranging from biomedical research to weapon development. Radiation biology aims at
understanding the biological effects of ionizing radiation to evaluate and predict the
risk and to mitigate the injurious effects on public health. In modern times, radiation
technology has been adequately exploited to optimize its uses in research, medicine,
military, agriculture and industry. Over the past years, basic radiobiological research
has significantly advanced our understanding of concepts and mechanisms of
radiation action on living beings leading to formulation of radiation protection
strategies for safety of individuals, progeny and human race. Radiobiological
research has made important contributions to determine permissible dose limits to
occupational workers and general population. The role of ionizing radiation in
carcinogenesis and cancer radiotherapy owes heavily to radiation biological research
progress. However, recent results in radiobiology have compelled scientists to re-
examine the central dogma of radiation effects on living systems. The observed non-
targeted effects called bystander effect, genetic stability and radio-adaptability
phenomena have generated new excitements in research as these results have
significant implications to radioprotection and cancer therapy protocols. I will broadly
outline the hopes and challenges of nuclear technology in new millennium aimed to
develop new strategies relevant to environment and human health. This talk is
designed to give a brief account of basic aspects of radiation biological principles
together with a review of emerging new paradigm with implications to using nuclear
radiation for improvement of quality of life of people.
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