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Time-dose relationships in early skin reactions of mice exposed to gamrna-rays
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Department of Radiology, Faculty of Medicine, Kyushu University

Research Code No.: 407.2
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Legs of mice were exposed to 137Cs gamma-rays with 4, 8, 16 and 32 equal fractions at various time in-
tervals between doses. The level of early skin reaction was scored every two days 10 to 50 days after irradiation.
The most severe reaction observed during this period was regarded as the level of reaction for each animal and
was used for analysis in terms of skin reaction 50 dose for each exposure regime. Isoeffect doses were plotted
versus the number of fractions for a given total treatment periods or versus the treatment periods for a given
total number of fractions. The exponent of N in the Ellis’ formula was calculated to be 0.15 for the total
treatment period of 15 and 30 days, while the exponent of T was 0.39, 0.31 and 0.43 for the number of frac-
tions 4, 16 and 32, respectively. These suggest that Ellis' formula is applicable for the data presented, even-

though the values of exponent for N and for T seemed to be different from those proposed originally.
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Fig. 1 The most severe response of skin observed
10 to 40 days after irradiation was scored as the
response for each mouse. Level of early skin
reaction was plotted versus skin reaction 50 dose
(SRD50:=dose necessary to produce a stated level
of damage in 50% of tested animals). Numbers
in the figure represent the numbers of dose frac-
tions given at 12-hour intervals. Horizontal lines
in this and the following figures represent 95%
confidence limits.
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Fig.2 Level of early skin reaction versus skin
reaction 50 dose. Numbers in the figure are the
numbers of dose fractions given at one-day inter-
vals.
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Fig.3 Level of early skin reaction versus skin rea-
ction 50 dose. Numbers in the figure are the
nurnbers of dose fractions given at 2-day intervals.
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Fig.4 Level of early skin reaction versus skin
reaction &0 dose. Numbers in the figure are the
numbers of dose fractionation and intervals (in
days) shown in parentheses.
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Fig.5 Isoeffect doses required to produce 1.0
(0), 1.5 (®), 2.0 (O), 2.5 (M), and 3.0
(A) of early skin reaction versus number of
fractions in 15 and 30 days. These plots were

derived from figures 1 to 4.
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Fig. 6 Isoeffect doses required to produce 1.0
(0), 1.6 (@),2.0 (O), 2.5 (W) and 3.0(A)
of early skin reaction versus total treatment
duration in days for 4, 8, 16 and 32 equal frac-
tion exposures. These plots were derived from
figures 1 to 4.
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