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Table 9 Dose and fraction of imagination of Sarcophaga pupae by single irradiation

Ii)?;z;?:rl‘ Dose in r |[No. of expts LJL(:;pa:f ?;?ég O::f Fraction of imagination
Control 31 1433 1339 0.927~0.945(0.934)

500 6 249 153 0.56~0.67(0.62)

1000 6 275 28 0.08~0.14(0.10)

2 1500 6 267 11 0.03~0.07(0.04)
2000 6 343 10 0.02~0.05(0.03)

2500 2 199 8 0.02~0.07(0.04)

500 % 151 127 0.78~0.88(0.84)

1000 6 217 146 0.62~0.73(0.67)

3 [ 1500 6 214 77 0.29~0.42(0.36)
2000 6 218 57 0.21~0.32(0.26)

3000 1l 179 6 0.02~0.07(0.03)

500 2 74 70 0.85~0.97(0.95)

1000 4 150 140 0.84~0.94(0.93)

4 1500 2 103 92 0.83~0.94(0.89)
2000 3 190 161 * 0.80~0.89(0.85)

3000 4 168 145 0.81~0.90(0.87)

500 1 33 33 0.92—~1.00(1.00)

1000 4 170 154 0.86~0.94(0.91)

5 1500 1 29 28 0.95~0.98(0.97)
2000 4 170 156 0.88~0.95(0.92)

3000 3 208 199 0.93~0.98(0.96)

Figures in brackets are averages.

Table 10 Dose and fraction of survival of sarcophaga pupae by fractionated irradiation.

ch;sde (gyr I;gsde d‘gyr };‘::;t';f ;E’I‘,;é }j:l)ihl.go(fs I‘Fraction of imagination
250 250 5 o ]| 207 |  0.71~0.80(0.76)
500 500 5 241 96 0.35~0.45(0.40)
750 700 5 273 38 0.11-~0.18(0.14)
1000 1000 5 245 12 0.03~0.08(0.05)
1250 1250 1 2GRN 0 0.00~0.02(0.00)

Figures in brackets are averages.
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Fig. 3. Fraction of imagination by single
and fractionated irradiations.
Curve 2: second day pupae.
Curve 3: third day pupae.
Curve f: fractionated on the second
and third day of pupation.
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Table 11 Development of imagos with abnormal wings by single and fractionated

irradiation.
D;ngafigféﬁr Dose in r A?;?g’g;:ll Total imagos Abnormal fraction |
Control 4 1339 0.000~0.007 (0.003)
500 16 153 0.07—0.14  (0.11)
1000 10 28 0.23~0.51  (0.36)
2 1500 1 11 0,03—0.34  (0.09)
2000 0 10 0.00~0.24  (0.00)
2500 | 0 8 0.00~0.47  (0.00)
500 3 127 0.01~0.05  (0.02)
1000 4 146 0.02~0.07  (0.04)
3 1500 o 77 0.16~0.32  (0.25)
2000 6 57 0.04~0.18  (0.11)
3000 6 0.00~0.35  (0.00)
2% 250 8 207 0.02-~0.07  (0.04)
2% 500 19 96 0.13~0.26  (0.20)
2 & 3 2% 750 6 38 0.07—0.26  (0.16)
231000 1 12 0.01--0.22  (0.08)
21250 0 0 LT =

Figures in brackets are averages.
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Accumulation and Recovery of Radiation Effects on the Pupae

of Sarcophaga Peregrina.

Masatoshi Saklka
Department of Radiology (Prof. T. Adachi),
Tokyo Medical and Dental University School of Medicine.

Pupae of Sarcophaga peregrina, Robineau-Desvoidy, were irradiated with X-rays (170
kV, H.V.L.=0.7 mm Cu, 125 r/min) on the second, third, fourth and fifth day of pupation.
Fraction of imagination and of imagos with abnormal wings were taken as criteria of

radiosensitivity.

(1) Radiosensitivity of the second day pupae showed normal distribution between

the doses corresponding to from maximum to 1025 of imagination, its LD 50 being 560 r
and the standard deviation 380. (‘Table 9 and Fig. 3)
(2) Radiosensitivity of the third day pupae distributed normally between the doses

AR an
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corresponding to from maximum to 52 of imagination, its LD 50 being 1300r and the
standard deviation 860. (‘Table 9 and Fig. 3) :

(8) Radiosensitivity of the pupae delivered the fractionated irradiation with equal
doses on the second and on the third day of pupation showed normal bdistribution betweern
the total doses corresponding to from maximum to 1% of imagination, its LD 50 being
920 r and the standard deviation 760. (Table 10 and Fig. 3)

(4) The fourth and the fifth day pupae markedly decreased their radiosensitivity.

(5) In general, the rate of recovery after irradiation in any biological material which
‘varies its rapiosensitivity from time to time is estimated:

Ro—il (D, Di)s et

1 —
0 dy
Where Rt: the rate of recovery in t.

D1 : dose required to bring about a definite effect by a single irradiation at ti.
D:: dose required to bring about the same effect by a single irradiation at te.
d;: first dose of fractionated irrdiation delivered at ti.
d>: second dose of fractionated irradiation delivered at tz. di+d: produces the
same effect with what produced by Dy or D2 by single irradiation.
t: the time elapsed from t; to ta.

The daily recovery rate thus calculated of the second day pupae was epproximately
202 in the region of doses from 75r (90% imagination) to 840 r (102 imagination).

(6) The rate of development of imagos with abnormal wings could not be detrmined
precisely except in low dose ranges, because the number of imagos decreased as pupae
were delivered heavier doses. (Table 11) It was suggested, however, that the radiation
effect on the production of abnormality also recovered partially. '
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