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Radiation Effects on the Respiration and DNA Synthesis in the Pupa of
Sarcophaga peregrina

by

Chikako Sato and Masatoshi Sakka
Dept. Radiation Research, Tohoku Univ. School of Med. Sendai, Japan

The pupae of Sarcophaga peregrina received x-irradiation at the final stage of prepupa and their oxy-
gen consumption was measured by Warburg mancmeters throughout the pupal stage. Irradiation result-
ed in the inhibition of adult formation as well as the inhibition of the increase of oxygen uptake at the late
pupal stage. Three patterns of radiation effects were found according to doses. 1) With small dose
(below 4.6 kR) on the first day of puparium formation, oxygen uptake at 8 days of age decreased linearly
with increasing dose. Pupae failed to emerge, but morphologically reached certain stages of develop-
ment which were different according to the dose. The survival time, however, was about 11 days, the same
as that in non-irradiated and non-fed pupae. 2) With raedium doses (6.9 to 55 kR), the amount of respi-
ration was maintained at an extremely low level throughout the pupal stage, but survived far longer than
the non-irradiated control pupae. 3) With large doses (above 69 kR), oxygen uptake was exponentially
reduced with time after the irradiation, leading the organism to death in the early pupal stage.

DNA of the whole organism was extracted with hot 59, perchrolic acid following Schneicer’s method
3 hours after the injection of *H-thymidine, and its radioactivity was measured by a liquid scintillation
counter. Incorporation of label was reduced by irradiation. The response was different with dose as.
shown in Fig. 4.

Autoradiographs were made three hours after the injection of tritiated thymidine to know the radia-
tion effects on DNA synthesis of various tissues. Synthesis of DNA in the cells of the central nervous
system was most extensive at the puparium formation and decreased with age. Incorporation of label
was also detected in the thoracic myoblasts, hypodermal histoblasts and leg myoblasts during 72 hours.
after the puparium formation. No trace of label were recognized in the muscle cells after the fusion of
myoblasts.

The proportion of labeled cells was extensively reduced after the irradiation in brain cells, myoblasts:
and hypodermal histoblasts, but never in the cells of alimentary canal that have polytene chromosome.
Therefore it was difficut to determineonly the single target organ most responsible for radiation injury

from these autoradiographic studies.
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Fig. 1 Respration curve following the irradiat-
ion. oxygen uptake was measured at 27°C.
Cross bar represents one standard deviation.
Seven to 28 pupae were used for each point.
The increase of respiration at late pupal stage
was inhibited by irradiation. The number in
the parenthesis indicates the exposure (kR).
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Fig. 2 The relationship between the amount of
oxygen uptake (at 25°C) and exposure. Pupae
were irradiated at one day of age and their
oxygen uptake was measured at eight days
of age. The dose-effect curve is composed of
three portions.
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Fig. 3 The change of mean survival time after
various dose irradiation at one day of age.
The organism survived far longer after me-
dium dose irradiation than after smaller or
larger exposure.
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Fig. 4 The rate of DNA-synthesis after irradia-
tion. H-TdR (0.5 xCi per one pupa) was
injected to the abdomen at various interval
from the irradiation and DNA was extracted
by Schneider’s method after the incubation
of three hours at 27°C.
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Fig. 5 DNA-synthesizing cells at various stage
of pupa. 0.5 pCi of *H-TdR per one pupa
was injected to the abdomen at various age
and autoradiographs were made after the
labeling time of three hours. The cells of
cephalic complex and the blast cells {rom
imaginal buds incorporated the label acti-
vely during first three days, and the cells of
alimentaly canal did also at later stage.
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Plate. Autoradiograph of the section of muscle
tissue in 48 hours old pupae. Incorporation
of label is found in only free myoblasts
around the larval muscle and not in the
myocyte after the fusion in the larval tissue.
0.5 xCi Of *H-TdR per one pupa, labeling
time 3 hours, 14 days exposure.
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Fig. 6 The relation between the diminution of
DINA-synthesizing cells and exposure. The
brain cells, myoblasts and hypopermal histo-
blasts were radiation sensitive, whereas cells
of alimentaly canal were resistant. Irradiated
at 25 to 27 hours or 48 to 50 hours after
puparium formation, injected with H-TdR 19
hours after the exposure, labeling time 3 hours.
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