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SUMMARY

The most remarkable aspect in the hormesis law is that low dose of

harmful agents can produce effect that are diametrically opposite to the

effect found with high doses of the same agent. Minute quantities of a

harmful agent bring about very small change in the organism and control

mechanisms appear to subjugate normal processes to place the organism

in a state of alert and repair. The stimulated organism is more

responsive to changes in environmental factors than it did before being

alerted. Routine functions, including repair and defense, have priority for

available energy and matetial. The alerted organism utilizes nutrients

more efficiently, grows faster, shows improved defense reactions, matures

faster, reproduces more effectively, has less disease, and lives longer.

Accelerated germination, sprouting, growth, development, blooming and

ripening, and increased crop yield and resistance to disease are found in

plants. Another concept supported by the data is that low doses of

ionizing radiation provide increased resistance to subsequent high doses

of radiation.

The hormesis varies with subject plant, variety, state of seed,

environmental and cultural conditions, physiologic function measured, dose

rate and total exposure, The results of hormesis are less consistently

found, probably due to the great number of uncontrolled variables in the

experiments. The general dosage for radiation hormesis in about 100 (10

to 1,000) times ambient or 100 (10 to 1,000) times less than a definitely

harmful dose, but these must be modified to the occasion.

Although little is known about most mechanisms of hormesis reaction,

overcompensation of repair mechanism is offered as one mechanism.
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Radiation hormesis can provide more efficient use of resources,

maximum production of foods, and increased health by the use of

ionizing radiation as a useful tool in our techonlogic society. Efficient

utilization of nature's resources demands support to explore the practical

application of radiation hormesis.
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Fig. 1. Types of hormetic responses. Different types of hormetic
responses are compared to the a curve, which shows no
hormesis.
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Fig. 2. Correlation of data sets suggests the hormesis thesis.
Deduction from the thesis allows considerable understanding
and predictability of results in relatively unexplored areas.
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Fig. 4. Complete dose-reponse curve for ionizing radiation.
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Table 1. Variables in Radiation horrmesis

I . Exogenous factors

A. Radiologic

1. Radiation type.
2. Energy or LET
3. Radiation dose
4. Exposure rate
5. Exposure duration
6. Source, external or internal, point, or diffuse
7. Penetration, depth
8. Shielding

B. Environment

1. Oxygen
2. Temperature
3. Relative humidity (air), water content (soil),

salt content (water)
4. Electromagnetic flux (nonionizing)
5. Biologic associations
6. Nutrients and organic materials
7. Diurnal status
8. Air contents and exchange
9. Altitude (air), density (soil)

II. Endogenous factors

A. Morphologic

1. Tissue or cell types exposed
2. Development stage
3. Density
4. Area exposed
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B.

C.

Cytologic

1.
2.
3.
4.
5.

Phys

1.
2.
3.
4.
5.
6.
7.
8.
9.

Chromosome number and ploidy
Nucleus and chromosome size
Genotype
Stage of cell cycle during exposure
Percent of cells reproducing

;iologic

Species susceptibility
Age and maturation of individual
Hormetins presented
Nutrient supply
Waste removal
Stress factors, before, present, after
Repair capability
Disease status
Previous radiation

D. Biochemical

1. Water content
2. DNA content
3. Hormone control
4. Heavy metal content
5. Reducing compounds
6. RSH/RSSR ratio
7. Oxygen and peroxide concentration
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