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Early Skin Reaction and Recovery Following Multifractionated
Gamma Irradiation in the Preliminarily Shaved Mouse Skin

Kouji Masuda and Keiichi Matsuura
Department of Radiology, Faculty of Medicine, Kyushu University, 71

Research Code No. : 403.7

Key Words : Early skin reaction, Multifractionated irradiation,
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curve, Effects of hair shaving.

The dorsal side of mouse hind leg was irradiated with multifractionated garma rays. The legs were
shaved one day before starting the irradiation, and the early skin reaction was studied and compared
with the previous paper on the response of the ventral side of preliminarily un-shaved, mouse hind leg.
The target cells for early skin reaction of the shaved skin regrew sooner after irradiation and
repopulated faster than those of the preliminarily un-shaved skin of ventral side. The following ex-
perimental results were observed similar to those seen in the preliminarily un-shaved skin. 1) When the
experimental data were plotted on a log-log scale, the exponent of T, treatment period in days (or N,
fraction number), did not depend on the N (or T) but rather on the T (or N). 2) The single-dose-response
curve for the target cells for early skin reaction seemed to be converse-S shape when plotted on a semi-
log scale. The surviving fraction of cells exposed to 2,300 rad was calculated to be 10-5. 3) The iso-effect
doses for a stated level of early skin reaction following two-equal fractions increased initially, then
decreased and increased again with time interval between doses. This was in good agreement with other
published reports, assuming that the peak and trough appear later with an increase in dose per fraction.
4) The repopulation rate of the target cells during multifractionation irradiation was greater from the 6th
to the fifteenth days after the initial irradiation than from the fifteenth to the thirtieth days.
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Table 1 Scoring of early skin reactions

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

2.5  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 Isoeffect doses for the stated levels of early
skin reaction after two equal fractions were
plotted as a function of the overall treatment
periods and/or time intervals between doses. The
numbers shown in the figure are the levels of
early skin reaction used to calculate the isoeffect
doses. The vertical bars represent 95% confidence
limits around the SRD 50 dose in this and the
following figures.
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Fig. 2 Isoeffect doses for the stated levels of early
skin reaction after four equal fractions vs. the
overall treatment period.
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Fig. 3 Isoeffect doses for the stated levels of early
skin reaction after eight equal fractions vs. the
overall treatment period.
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Fig. 4 Isoeffect doses for the stated levels of early
skin reaction after sixteen equal fractions vs. the
overall treatment period.
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Fig. 5 Isoeffect doses for the stated levels of early
skin reaction after thirty-two equal fractions vs.
the overall treatment period.
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multifractionated irradiation vs. the number of
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Table 2 Calculated (D,—D,) values for early skin
reactions on dorsal aspect of murine legs shaved
the day before irradiation (rad)

Early skin ’ Isoeffect d.oses

o 2F in 4 days Slngjle Exp. D.—D,
) (Dg) (D)

0.5 ( 792)
1.0 ( 698)
1.5 2760 2110 650
( 110)
2.0 2760 2490 270
( 257)
2.5 3600 3420 180
( 806)
3.0 3810 3820 -10
( 883)
3.5 5350 4900 450
(1.360)

(D;—D,) for early skin reactions on ventral aspect of
murine legs are shown in parenthesis, calculated using
data in the references.”
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Fig. 8 Dm and Dh values for the reconstructed
single-dose-response curve for target cells in
early skin reactions were calculated from data
obtained from multifractionated exposures and
are plotted as a function of dose range (marks #
B, O correspond to the smaller and larger of
each pair of dose-per-fraction used to calculate
Dm and Dh). Dh values were calculated for
isoeffect doses for early skin reaction 1.5, (see
text).
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Fig. 9 A single-dose-response curve for the target
cells in early skin reaction of mice. This curve
was reconstructed using data of early skin reac-
tion, 3.0 (O), 2.5 (@), 2.0 (OJ) and 1.5 (M).
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Fiz. 10 Relationship between the size of dose per
fraction and average repopulation rate per day
for time period between 6 to 15 days and between
15 and 30days after the first exposure. The re-
population rate is shown in terms of the addi-
tional dose required to produce an isoeffect of
early skin reaction. This calculation was perfor-
med using data from four fraction with 2-, 5- and
10- day fractionation intervals (see text). Hori-
zontal lines represent range of the size of dose per
fraction to give Early Skin Reaction 1.5, 2.0, 2.5
and 3.0

Table 3 Additional radiation doses to produce a stated level of early skin reaction

Additional dose per day required for

N;:c];_e;;f Period stated level of skin reaction (rad)
1.5 2.0 2.5 3.0 35
2 days 4—15 144 202 355 375 no data available
4 6—15 171 194 224 331 no data available
15—30 176 171 263 249 no data available
8 7—14 176 213 127 71 10
16 15—30 227 235 272 279 259
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