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In the review article entitled “Physiological Benefits from Low Levels of Ionizing Radiation,”
published in Health Physics, December of 1982, Professor T.D. Luckey, of the University of
Missouri, asserted “radiation hormesis” with 200 references.

CRIEPI organized a Hormesis Research Steering Committee composed of leading specialists
in the field concerned, and began research in cooperation with a number of Universities, as well as
the National Cancer Research Institute, and the National Institute of Radiological Science.

We carried out experimental activities on the effects of low-dose radiation on mammals.
After years of research activities, we are recognizing Luckey’s claim of radiation hormesis. Some
surveys including Sakamoto’s success of low dose whole body application on cancer therapy and
many results of animal experiments have brought us various ideas on the beneficial utilization of the
radiation hormesis.

The results we obtained can be categorized in five groups:

1. Cancer therapy by the enhancement of immune systems and tumor suppression genes
such as p53.

2. Radio-adaptive response on the enhancement of genes of the enzyme synthesis for the
prevention of DNA damage, DNA repair, and of the cell apoptosis (death).

3. Rejuvenation of cells such as the decrease of lipid peroxide and the increase of cell
membrane permeability, and general enhancement of DNA repair.

4. Enhancement of the damage control system of cells to prevent oxidative attack of free
radicals by increasing protective enzymes such as Superoxide Dismutase (SOD) and
Glutathione.

5. Radiation effect on neuro-transmitting and thinking system through increase of key
enzymes, and hormones.

Formation of great numbers of ions, free electrons, and free radicals by ionizing radiation
enhances and creates many comprehensive bio-chemical reactions, followed by significant biological
responses.

Living materials exist on the homeostatic potentiality which directs all of our physical
activities to obtain the survival keeping health condition against all kinds of degradation occurring
by the environment. This is adaptive response itself.

Categories of the therapeutic applications of radiation hormesis:

Pain relief, stress relief: The first step needed for the patients of obstinate case is obviously
the relief from the incurable pain. The clear increases of the hormones effective to forget the pains
were shown by animal tests, in the response data of Endorphin and Enkephalin. The dramatic
increase of Adrenaline also helps to lead a positive thinking to forget about the pain. Some
behaviors of stress relief were observed by animal tests following low dose exposures. The patients
of following diseases are considered to be cured for the first step (pain relief): chronic rheumatic pain
including arthritis, neuralgia, spondylitis, lumbago, bursitis, amyotrophia, tenosynovitis,
osteoporosis, asthma.




Prevention or suppression of the disease progress: Most of the obstinate diseases are caused by local
cell deaths in the organs under the attack of free radicals (e.g. diabetes, rheumatoid arthritis, amyotrophia,
asthma, hepatitis, osteoporosis, Parkinson’s, Alzheimer’s, and allergic or atopic eczema). Responses of those
enzymes such as SOD and GPx that are fundamental to suppress the oxidative attack of reactive oxygen species
can help the protective activities to the oxidation. The enzymes to protect the oxidation or damage of our cells,
SOD and GPx, clearly increased by low doses of ionizing radiation.

Rejuvenation or recovery of the cells: The cells are rejuvenated by low dose radiation. Reactive
oxygen species attack cells continuously and cells gradually lose the fundamental function. The dominant effect
of those is the loss of membrane permeability. Na, K-ATPase is one of key enzymes to keep the vital activity of
the cell membrane, and lipid peroxide is one of the key materials made by reactive oxygen species attack. The
membrane permeability of cells is now measurable by means of electron spin resonance.

Whole body low dose of x-ray tests by mice and rats showed clear increase of the membrane
permeability with the decrease of lipid peroxide. Na,K-ATPase also showed clear increase of the activity by
low dose of 25-50 cGy.

We hypothesize the low dose radiation would be effective for the patient of hypertension and generally
effective for the recoveries of those cells partially damaged by reactive oxygen species in various tissues of
those patients such as diabetes, rheumatoid arthritis, amyotrophia, asthma, hepatitis, osteoporosis, Parkinson’s,
Alzheimer’s, all kinds of collagenosis and allergic or atopic eczema.

General recovery of cells and tissues: It is obvious from the various data we obtained by animal tests
that many kinds of genes for bio-positive activities - such as recovery of tissues or organs - respond and enhance
the activities. We can expect ordinary recovery activities of the tissues or organs and enhancement of these by
low dose radiation.

On the recovery of the tissues, it is obvious that DNA repairs are also to be adequately done, and cell
apoptosis to eliminate abnormal cells. The essential gene for these activities, p53, is also enhanced by low dose
of radiation.

Creation of the better condition: Immune systems enhancement - increase of the helper T cells through
the decrease of the suppressor cells which are essentially weak to the radiation brings stronger immune system;
tumor suppression gene, p53, is activated.

Hormones, response and optimization - the hormones such as enkephalin, endorphin, insulin, histamine,
and adrenaline which are fundamental to make you healthy and positive to your daily life are increased and
optimized by low dose of radiation.

Enzymes increase - it is essential to live longer that protections against reactive oxygen species have to
be adequately established. After middle age, many causes bring the reduction of the essential enzymes as SOD,
GPx, and Catalase.

On this consideration, we expect the relief of pain, stopping or suppressing the progress of the disease
and recovery from the diseases by low dose application of ionizing radiation - especially for the case of the
patients of obstinate diseases. Certain optimum dose rates for various bio-positive effects shall be found in the
future through really comprehensive animal tests in all kinds of responses categorized above for actual
therapeutic application of low level radiation to obtain healthful condition of the human being. Not only dose
rate optimization but also various optimum combination with other factors such as food and circumstantial
temperature for the therapeutic application of radiation hormesis shall be the most economical research subject
to obtain really increased quality of lives of human beings in the next century.
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