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The Recovery and Repopulation of Mouse Skin During Multi-
fractionated Gamma Rays Exposures

Kouji Masuda
Department of Radiology, Faculty of Medicine, Kyushu University

Research Code No.: 403.7

Key Words :  Recovery, Early skin reaction, Modifving factor

Mice hind legs were exposed to single and multifractionated irradiation with various time intervals
from 12 hours to 15 days. The early skin reaction on ventral side of the irradiated legs was scored, using
an arbitrary scale, every one to two days from one week to 40 days after irradiation. The highest level
of reaction during this scoring period was employed as a level of the early skin reaction for each mouse.

Two-dose survival curves were shown to be Elkind-type. However, the target cells for skin reaction
on the ventral side seemed to recover and repopulate relatively slowly compared to those on the dorsal
side of the legs, suggesting that the optimum fractionation schedule could be variable from the tumor
location to location when an early skin reaction is a dose limiting factor. It was also suggested that the
dose response curves of the target cells for early skin reaction was an inverse S shape on the semilogarith-
mic scale and that there were two or more subpopulation of cells.
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"able 1 Treatment regimen and number of animals

used
No. of flias eyl Dose range No. of
i between doses .
fractions (rad) animals
(days)
Single 1,200— 6,000 341
two 0.5 1,600— 7,000 116
1 2,000 7,000 6
2 1,600— 6,700 63
4 2,400 8,000 59
15 2,500 8,000 48
4 0.5 2,800— 8,100 74
1 2,800-- 8,500 57
2 2,000— 8,200 86
5 3,200-- 8,800 46
10 4,000--12,000 56
8 0.5 4,500-— 8,700 67
1 3,600-- 9,300 80
2 4,500-- 8,700 57
16 0.5 4,500-- 9,300 53
1 5,000--11,000 95
2 5,000--13,000 56
32 0.5 5,000--12,200 a7
1 7,000--16,000 a7

Table 2 Scoring of early skin reaction

Score Definition
0.5 Slight hair loss and/or very slight reddening
1.0 Severe reddening and/or dry scaly appearance
1.5 Scaly appearance with moist breakdown of one
small area

2.0 Breakdown of larger area

25 Breakdown of about 50% of the skin

3.0 Breakdown of most of the skin

3.5 Breakdown of entire skin of irradiated area of leg
with severe moist exudation
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Fig. 1 Single-dose response curves of mouse skin
exposed to gamma rays at 8.00 in the morning
(0) and at 8.00 in the evening (®).
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Fig. 2 The effect of the varying time interval
between fractions on the total dose to produce a
given reaction, 1.5 (@), 2.0 (0), 2.5 (®) and
3.0 (o) of an arbitrary scale. The ventral side
of mouse hind leg was exposed to two equal
fractions of gamma rays.
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Fig. 3 The effect of the varying time interval
between fractions on the total dose to produce a
given reaction, 1.5 (®), 2.0 (0), 2.5 (=) and
3.0 (0) of an arbitrary scale. The ventral side
of mouse hind leg was exposed to four equal
fractions of gamma rays.
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Fig. 4 The effect of the varying time interval
between fractions on the total dose to produce a
given reaction, 1.5 (@), 2.0 (0), 2.5 (=) and
3.0 (o) of an arbitrary scale. The ventral side
of mouse hind leg was exposed to eight equal
fractions of gamma rays.
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Fig. 5 The effect of the varying time interval
between fractions on the total dose to produce a
given reaction, 1.5 (@), 2.0 (0), 2.5 (m) and
3.0 (o) of an arbitrary scale. The ventral side
of mouse hind leg was exposed to sixteen equal
fractions of gamma rays.
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Fig. 6 The effect of the varying time interval
between fractions on the total dose to produce a
given reaction, 1.5 (@), 2.0 (0), 2.5 (m) and
3.0 (9) of an arbitrary scale. The ventral side
mouse hind leg was exposed to 32 equal fractions
of gamma rays.
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Table 3 Calculated values of (De:—D,) (rad)

: Isoeffect doses
Early skin —
. 2 fractionsin  _, D:—D,
reaction Single exp.
4 days
0.5 2413 1621 792
1.0 2830 2132 698
1.5 3458 3348 110
2.0 4135 3878 257
2.5 5935 5129 806
3. 6260 5377 883
3.5 7398 6040 ) 1358
E B
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