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Figure 2 ~Incidence of myeloid leukemia in RF male mice exposed to whole-body

x-irradiation, (From Upton AC: Cancer Res 21:717-729, 1961)

FIG. 3 Hliustrating how various models can be used to extrapolate high-dose
data on cancer incidence to the low-dose region, so that risk estimates can be
made. The sofid circles represent hypothetic data for an excess incidence of cancer -
observed at relatively high radiation doses. Curve A represents a linear extrapola-
tion; curve B8 represents a quadratic relationship between incidence and dose; and
curve Cillustrates a threshold type of response. While all three mode!s fit the high-
dose data equally well, the risk estimates perlinent to the low-dose region are
quite different according 1o which model is chosen for the extrapolation.
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Figure 4 - Thyroid cancer incidence
per person year (PY) as a function of
the radiation dose in the thyroid. Rates
adjusted for sex, ethnicity, and interval
after irradiation. Error bars represent
90% confidence limits. (From Shore
RE, Woodard E, Hildreth N, et al; J
Natl Cancer Inst 74:1177-1184, 1985)
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Table 1 Examples of Long Mean Latencies After
Therapeutic Irradiation

Mean Latency

Number of Subjects Site of Cancer (years)

20 Thyroid 20.3

10 Bladder 20.7

10 Breast 22.6

37 Pharynx and larynx  23.4
13 Head and neck 24.1

38 Skin 24.5

10 Pharynx 25.0
130 Pharynx and farynx 27.3

(Based on UNSCEAR: Sources and Effects of Ionizing Radiation.
New York, United Nations Scientific Committee on the Effect of
Atomic Radiation, 1977)
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Table 2.  Representative Risk Estimates for

Cancer*

Type or Site Risk/10%/rem, or
of Cancer Risk/10%/Sv
Fatal

Leukemia 20

Thyroid 5

Breast 25

Lung 20

Bone 5

Liver 10

Lower large intestine 10

Skin 1

Other 30

All cancers about 100
Nonfatal

Thyroid 100

Breast 25

Skin 100

* There are wide variations in risk estimates published by the
BEIR 11l Committee or UNSCEAR, depending on the method
of extrapolation used and the model for carcinogenesis assumed.
None of these estimates must be taken too seriously, since the
data upon which they are based is so poor and the uncertainties
so large. They are no more than ballpark figures. The values in
this table are largely those suggested by Sir Edward Pochin in

the Sizewell B Inquiry.

Table 3 Summary of Recommended Maximum Permissible Doses

Type of Exposure

Dose

Occupational Exposures

Effective dose equivalent limit
(stochastic effects), annual
Annual dose equivalent limits for
tissues and organs (nonstochastic
effects) annual
Lens of eye
All others (red bone marrow, breast,
lung, thyroid, bone surfaces, gonads
[testes, ovary], skin, and extremities)
Planned special exposure, effective
dose equivalent limit (per event)
Emergency acute exposure

Public (nonoccupational exposures), annual

Effective dose equivalent limit,

continuous exposure

Effective dose equivalent limit,

infrequent exposure

R dial action rec ded when:
Annual effective dose equivalent
Annual exposure to radon

Dose equivalent limits for tissues and

organs one tenth the limits for

occupational exposures

Education and training (teenagers), annual
Effective dose equivalent limit,
educational activity

Embryo and fetus
Total
Monthly

Negligible effective dose equivalent, annual
by source ’

$ rems (50 mSv)
15 rems (150 mSv)
50 rems {500.mSv)
10 rems (100 mSv)
10-100 rems (100-1000

mSv)

0.1 rem (1 mSv)

0.5 rem (5 mSv)

>0.5rem (> 5 mSv)
>2 WLM

0.1 rem (1 mSv)

0.5 rem (5 mSv)
0.05 rem (0.5 mSv)

0.001 rem (0.01 mSy)

(From NCRP publications)
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Tabie 4 . Mutation Rates at Various Dose Rates
Determined by the Specific-Locus Method

Mutation Frequency

Dose Rate

(R/min) Spermatogonia Oocytes

% High Very high
9 Intermediate —
0.8 Low Intermediate
0.009 Low Very low
0.00! Low —
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Table 5  Genetic Effects of Radiation
Genetic Effect Example

Gene Mutations

Single dominant 736 (153) Polydactyly, Huntington's chores,
retinoblastoma

Recessive £ (596) Sickle cell anemia, Tay-Sachs discase, eystic
fibrosis

Sex-linked 30 {60) Colar blindness, hemophilia

Chromoseme Changes
Too many or too few Down's syndrome {extra chromosome 21},
mostly embryonic death

Chromosome aberrations, physical Embryonic death or mental retardation
abnormalities .
Robertsonian translocation

Frequent But Mild Mutations
Most frequent class of mutation in Lower pmbab:lny of survival from egg to
Drosophila; can only be detected statistically adult

The number following gene mutations refers to the number of human diseases known 1o be caused
by such a mutation. The number in parentheses refers to additional possible diseases.
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