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Induced Dominant Lethals in Female Mice
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The dominant lethal (DL) assay combining
relative simplicity with relevance seems particu-
larly suited for the routine testing of potential
mutagens. To its best advantage this assay should
be used as a specific test system; its relevance is
certainly not increased when it is attempted
to ‘integrate’ it into procedures that are de-
signed for different purposes than mutagenicity
testing.

BATEMAN has presented all the aspects of
the usual assay in males that are of theoretical
and practical importance [1]. Treatment of
females was considered to be less suitable for
general purpose, mainly because of the possible
interference of a variety of non-genetic factors
with oogenesis, ovulation, fertilization and
implantation [2]. On the other hand, oocytes
entering metaphase 1 and progressing to meta-
phase II with ovulation, are particularly suscep-
tible to the induction of DL [7]. Similar to
spermatocytes, and in contrast to the earlier
stages of spermatogenesis, the post-dictyotene
oocytes are not subject to germinal selection
before fertilization.

In order to demonstrate that the increase in
number of dead embryos following pre-fertiliza-
tion treatment of the females (i.e. dominant
lethals) is due to genetic causes, a variety of
criteria have to be considered [4]. Although it is
most important to define the stage(s) of oogenesis
that is affected by given treatment, it is not
possible, for practical purposes, to precisely
time the treatment in relation to the meiotic
cycle. Since the particularly sensitive first
meiotic division comprises a period of only a few
hours, it seems sufficient to determine the time of
ovulation. Some investigators synchronized
ovulation by treating the females with gonadotro-
phin [3, 6]. In our view, this procedure has

disadvantages mainly because it brings about
superovulation.

Our own studies [5] have indicated that it is
sufficient to time ovulation by careful observa-
tion of the oestrus cycle only. Groups of about
30 females treated at late pro-oestrus and oestrus
are mated in a 3:1 ratio with untreated males of
the same age and breed. 15.5 hours later, pres-
ence of a vaginal plug is ascertained and only
those females that have copulated are examined
14 days later for the presence of corpora lutea,
and living and dead implants. By this means,
dominant lethals may be found to be induced in
the germ cells of female mice in a reproducible
manner and under standard laboratory condi-
tions, provided that single dose treatment is
timed with regard to late pro-oestrus and oestrus.
This technique may prove a convenient and
valid measure of genetic effects on the female
gamete, i.e. on mature oocytes.
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