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This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.
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It has been shown by Spencer and Stern (1948) %hat irradiation by X-rays at high
intensity induces mutations in sperm of Drosophila melanogaster at dosages as low as
50 r and 25 r, and that the proportionality between r-dose and mutation frequenay is
meintained down to these low ddsagesa Earlier workers had established independence
of induced mutation frequency from the intensity of irradiation at high and medium
dosages. In contrast to these findiné;ss Caspari and Stern (1948) obtained no signifi-
cant difference in mutation rates between controls and experimentals, which had been
subjected to a dose of 5205 r in gammamrays administered continuously for 21 days at
a rate of 2.5 r per day.

This unexpected result required further tests. After consideration of various
factors the following were regarded as possible causes for the apparent inactivity of
irradiation in the experiment by Caspari and Stern: (1) 1ow sensitivity to irradiation
of aged sperm, (2) dependence of inducea mutation frequency at low dosages on a time
factor, and (3) errors of sampling which might have obscured a true difference hetween
control and expefimental rates. The first'possibility was studied by administering 50
r in gamma-rays continuously over 24 hours to sperm which had been aged previously for
20 days in the spermathecae of females (Uphoff and Stern 1947). In this experiment
the intensity of irradiation was raised several times over that used by Raychaudhuri
(1944) who had found typical intensity independence of mutation rates. Any deviation
from the effect of irradiation expected for 50 r at medium intensity would thus be due
to. a specific sensitivity or insensitivity of the aped sperm. The second possibility,
interference by a time factor, was tested by increésing the‘intensity of irraediation,

~and the total dosage, by a factor of 2, that is, by administering 100 r instead of
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about 50 r through continuous gamma~-irradiation over 21 days.  The third possibility,
chance, was checked by a réfétition of the original experiment, that is, by giving
once more 52.5 r in gemma-rays over 21 days. Parallel with each experimené the spon-
taneous mutation rate was determined in a set of controls.

The data, together with the earlier ones by Spencer and Stern, and Caspari and
Stern are summarized in Table 1. It is seen that all three new tests gave an increased
frequency of mutations in the treated sperm as opposed to the controls. The experimen-
tal rate observed by Caspari and Stern is statistically in good egreement with later
determinations. The control'rafe of 0.2489 percent found Ey Caspari and Stern is
higher then anyone of the later control rates. By itself a rate pf 00,2489 percent for
‘sperm agéd over Zlkdays as compared to 0,0974 pe;cent for not aged sperm (Table 1,
line 1) seemed in line with the degree of increase expected, according to the experiencs
of other workers, after 21 days of aging. The new data on the control mutation rate
in aged sperm suggest considerable variation of age accumulation of mutations in the
Canton Special stock on which all tests were carried out.

A comparison of the differences in mutation frequencies between experimentals and

controls in the chronié experiments (lines 2-5) with the difference in the acute
experiment (line 1) should take into écccunt the fact that the difference in the latter
experiment is somewhat larger than expected on the basis of.all of Spencer and Stern's
data. The maximum likelihood calculation yields about 0,002 percent induced mutation
per r which corresponds to an expected difference for the acute 50 r experiment of only
0,1000 percent. Viewing all eiperiments together it appears that irradiation at low
dosages, administered at low intensity induces mutations in Drosophila sperm. A more
detailed account of the work will be presented later.,

The work described in.fﬁis réport was performed under the auspices of the Atomic
Energy Commission
Information Division

12/16/48
md . A : b .
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TABLE I

Mutation Rates for Sex~-linked Lethals in 8perm of

Drosophila Mﬁelanéﬁastery After Different Types of Treatment

Mutation rate

percent
No, of Ho. of
Treatment Controls Experi- Controls Experi- Diff,
mentals mentals
50 r, 2,3=-5 minutes |73,901 31,560 OOQ?74 0,2440 0.1466
exposure, not aged . ) .
(Spencer and Stern)
52,5 rt, 21 .days
exposure, aged _ ,
(Caspari and Sternf)s6,252 51,963 0.2489 0.2848 0.0359
50 rfg 24 hours
exposure after 20
days aging 44,601 46,232 0.1682 0.2834 0.1152
100 r; 21 days
exposure, aged 22,958 31,562 0.2352 0.4658 0.2306
52.5 rt, 21 days ‘
exposure, aged 36,184 - 29,424 0.1765 0.2542 0.0777

'+ Geometric errors in the administration of the radiation are larger than the
difference between the values of 52.5 and 50 r.
# The mutation rates obtain;d by Caspari and Stern have been adjusted to the
slightly different scoring of lethals used in the investigations reported in

S is _ e
this paper. N 4 _ .
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