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3.1
Effects on H

um
an Body

Classification of Radiation Effects
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Physical 
effects

Within several 
weeks = 
Acute effects
(early effects)

Acute radiation 
syndromes*1
Acute skin disease

Deterministic effects 
caused by cell deaths 

or cell 
degeneration*2

After the lapse of 
several months = 
Late effects

Abnormal fetal
development 
(malformation)

Opacity of the lens

Cancer and leukemia Stochastic effects 
due to mutation

Hereditary 
effects Hereditary disorders

*1: Major symptoms are vomiting within several hours after exposure, diarrhea continuing for several days to several 
weeks, decrease of the number of blood cells, bleeding, hair loss, transient male sterility, etc.

*2: Deterministic effects do not appear unless having been exposed to radiation exceeding a certain dose level.

Effects on 
Human Body

Radiation effects on the human body are classified into those appearing in a person 
exposed to radiation and those appearing in his/her children or grandchildren.

Radiation effects may also be classified depending on the length of time until any 
symptom appears after exposure. That is, there are acute effects (early effects) that appear 
relatively early after exposure and late effects that appear after the lapse of several months.

Another classification is based on the difference in mechanisms of how radiation effects 
appear, i.e., deterministic effects and stochastic effects.

Deterministic effects are symptoms caused by deaths or degeneration of a number 
of cells constituting organs and tissues. For example, after exposure to a relatively large 
amount of radiation, a skin injury or a decrease of the number of blood cells due to 
deterioration of hemopoietic capacity may occur (acute radiation syndrome). Exposure to 
a large amount of radiation during pregnancy may cause some effects on the fetus and 
radiation exposure to the eyes may induce cataracts after a while.

On the other hand, stochastic effects are caused by mutation of cell genes, such as 
cancer and hereditary disorders. Radiation may damage DNA, which may result in genetic 
mutation (p.84 of Vol. 1, "Radiation Damage to DNA"). Each mutation is unlikely to lead to 
diseases independently, but theoretically, the possibility of causing cancer or a hereditary 
disorder cannot be completely denied. Therefore, cancer or hereditary disorders are 
managed on the safe side under the assumption that there is no threshold dose.
(Related to p.80 of Vol. 1, "Deterministic Effects and Stochastic Effects")
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