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Fig. 1. Larval and pupal stages of Drosophila melanogaster. A, First- B, Second- C, third-
instar larvae. D, Young puparium G, Old puparium. After Strasburger (1935).
Arrows indicate stages of exposure test with microwaves (2.45 GHz) at an output
power of 200 W. :
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Fig. 2. Successive stages in the pupal development of the male genital disc and testes.
Hours shown indicate the time after puparium formation at which the various stages
of development are reached. a, anal plates; de, ductus ejaculatorius; ga, genital arch;
gd, genital disc; pa, paragonia; sp, sperm pump; sv, seminal vesicles (vasa efferentia); ¢,
testis; vd, vas deferens. After Dobzhansky (1930). Arrows 1 and 2 indicate an
irradiation test with microwaves and an output power of 200 W. 1, Young pupa; 2,
Old pupa; 3, Male reproductive system.
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Fig. 3. Successive stages in the pupal development of the female genital disc and the
ovaries. Hours shown indicate the time after puparium formation at which the
various stages of development are reached. a, anal plates; bw, body wall; eg, eggs; gd,
genital disc; in, intestine; o, ovary; ovd, oviduct; po, parovaria; spt, spermatheca; tr,
tubular receptacle; va, vagina; vp, vaginal plates. After Dobzhansky (1930). Arrows
1 and 2 indicate an irradiation test with microwaves and an output power of 200 W.
1, Young pupa; 2, Old pupa; 3, Female reproductive system.
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Fig. 4. Photomicrographs of the meiotic divi-
sion of young and old pupae which were
subjected to irradiation with microwaves
at output power of 200 W. a, 30-second
exposure of first spermatocyte of young
pupa (Metaphase polyploidy?). b, 10-sec-
ond exposure of first spermatocyte of old
pupa (Abnormal chromosome configura-
tion). ¢, 10-second exposure of secondary
spermatocytes of old pupa (arrows indicate
chromosomal aberrations).
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Fig. 5. Photomicrographs of the meiotic
division of which had been not sub-
jected to not an irradiation test when
they were young and old pupae
(Control). a, Spermatogonia; b, First
spermatocyte (Metaphase 2, 3, X-Y
chromosomes of bivalent configu-
rations); ¢, Secondary spermatocyte.
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Fig. 6. Somatic protein analysis by SDS-PAGE of sibling adult flies subjected to an
irradiation test when they were young pupae and old pupae with microwaves (2.45
GHz output power of 200 W). Arrows indicate the loss of protein bands in the
molecular-weight region of near 100 K dalton in flies of the 10-second-exposure
young pupae group or the 10-second-exposure old pupae group.

E [z

AFEAT T 210 H 1 0 AFEHRREAEROFIRLEEE L T LS > KBEKRKRFED
MEEEEL, FHEEEEEOHEICEER CHEEED - LEREKFOFE 155
WicE BB L EiF g, NBERETTDBICHLVEETL > T RE o tAFFE
HO/MREIITFR EABATRICES B#H VI LE T,

References

Demerec, M. 1950. Biology of Drosophila. New York. John Wiley and Sons, Inc.

Kayano, H. and Kayano, A. 1987. Establishment of sex-limited inheritance due to a reciprocal
translocation between the X-chromosome and an autosomal chromosome in Drosophila.
Bulletin of the Faculty of Liberal Arts, Nagasaki University, Natural Science 27: 1-17.

iR o BRI IFUSR « ANEIY - —VHTE A « B EF 1984, v a v Y s v N OHARGEMED
WGl in vivo YeafksER & L TOE At—RISE RFEH 6: 99-105.

Ohno, K., Shima, T. and Tonomura, Y. 1988. The biological effects of microwave irradiation on
Drosophila. Science Reports of Tokyo Woman'’s Christian University 38: 933-941.

Tonomura, Y. and Shima, T. 1986. A preliminary report of the biological effect of microwave
irradiation in Drosophila melanogaster. Science Reports of Tokyo Woman’'s Christian
University 36: 859-872.

Tonomura, Y., Shima, T., Suzuki, K. and Kishi, M. 1990. Effects of microwaves and magnetic
fields on Drosophila. Science Reports of Tokyo Woman’s Christian University 40: 1031-
1049.

Tonomura, Y., Shima, T. and Kimura, K. 1991. Effects of microwave on Drosophila, Part II.
Science Reports of Tokyo Woman’s Christian University 42: 1159-1175.



1204 ANRT « KifE=E£

Effect of Microwaves on Germ Cells of Drosophila melanogaster

Yasuko Tonomura and Kazuyuki Kimura*

Abstract

The purpose of this study is to examine the effect of microwaves on germ cells of Drosophila
melanogaster.

1) The materials used were 72-hour old larvae, late third instar larvae, young pupae, and
old pupae. The microwaves were applied for five seconds, 10 seconds, and 30 seconds using
household electronic range (2.45 GHz) with an output power of 200 W (Fig. 1). We thus
attemped to observe the chromosomal aberrations of meiotic division and to do a somatic
protein syntheses analysis of sibling adult flies. 2) In this study, cytological preparations were
made by the air-drying method (Tonomura and Shima, 1986) or by the squash method (H.
Kayano and A. Kayano, 1987). 3) The primary electrophoresis method was used for the
biological analysis protein synthesis by SDG-PAGE on sibling adult bodies and old pupae.

We conducted are study by using more than 690 microphotographs of germ cells of 20
females and 20 males taken from each group and exposed to microwaves at various lengths of
time to see whether or not cell division had taken place. No abnormal chromosomes were found
in larvae exposed to microwaves in the current experiment. However, metaphase polyploidy (?)
was found in the first spermatocyte of flies which emerged from young pupa that had been
exposed to microwaves for 30 seconds (Fig. 4a). We have also observed chromosomal aberra-
tions in the first spermatocyte and secondary spermatocyte for the 10-second-exposure group of
pupae immediately before the emergence (Fig. 4b and c). No chromosomal aberrations were
found in the control group (Fig. 5a—c).

Electrophoresis using polyacrylamide gel (density; 12 gel) was performed for a biochemical
study of protein synthesis in these exposed groups. No abnormalities were found to result from
the electrophoresis in male and female flies which had been exposed while they were larvae.
However, a loss of protein bands in the molecular-weight region of near 100 K dalton was found
in flies of the 10-second-exposure group or that had been exposed while they were young pupae
or in old pupae immediately before emergence. This is assumed to be caused by the lack of
high-polymer proteins (Fig. 6).
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