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to a number of reports, the administration of o,p\m='\-DDT produces
effects which mimic those of oestrogens in causing increases in chicken, Gallus
domesticus, and quail, Coturnix coturnix japonica, oviduct weight and the uterine
weight of immature and ovariectomized rats (Bitman, Cecil, Harris & Fries,
1968; Levin, Welch & Conney, 1968; Duby, Travis & Terrill, 1971). The
glycogen content of these organs is also increased as the result of o,p\m='\-DDT
injections (Bitman et al., 1968), while the age of vaginal opening in rats is
decreased (Wrenn, Wood, Fries & Bitman, 1970). These results might be
explained on the basis of an interference of o,p\m='\-DDTwith endogenous oestrogen metabolism (Kupfer, 1967, 1969). However, in ovariectomized rats,
o,p\m='\-DDTincreased the uterine weight and also inhibited the uptake of
[6,7-3H] oestradiol by the uteri, suggesting a competition between the insecticide
and the hormone for binding sites (Levin et al., 1968; Duby et al., 1971).
We report here the results of experiments designed to investigate whether
o,p\m='\-DDTmimics the effect of oestrogens in causing implantation of blastocysts in medroxyprogesterone-treated rats or in affecting implantation in
recently mated rats.
In all experiments, adult albino rats were used and were allowed free access
to rat and mouse pellets. They were housed in individual cages in an airconditioned room (22\m=+-\2\s=deg\C) with lights on from 06.00 hours to 20.00 hours. In
Exps a and b, Wistar rats and, in Exp. c, a randomly bred group of rats, were
used. Each female was placed with a vigorous male (in the male's cage) until a
vaginal plug was found. She was then returned to her own cage. For the next 10
days, the female received daily subcutaneous (s.c.) injections of 5 mg medroxyprogesterone-acetate (Upjohn) in 1 ml sesame oil to prevent oestrogen secre¬
tion and ensuing implantation (Mayer & Duluc, 1968). The treatments given
on Day 11 are listed in Table 1.
The method of Yoshinaga (1961) was used to apply the oil with or without
the dissolved chemicals to the uterine horns. All applications were made be¬
tween 08.00 and 09.00 hours.
In all experiments, rats were assigned at random to the cages. The experi¬
ments were designed as randomized complete blocks in which each block
consisted of the appropriate number of females mated to the same male.
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The rats were killed on Day 5 or 6 after the injections of DDT, oestradiol or
oil, and the number of embryos was counted.
Oestrogen injections into adult mated female rats affect transport of the ova
through the Fallopian tubes (Greenwald, 1967) and thus interfere with im¬
plantation of blastocysts. An experiment was carried out to determine whether
Table 1
on implantation of adult mated
effect of
and oestradiol-1
female rats treated with 5 mg medroxyprogesterone acetate for
10 days after copulation

, '-ddt

7ß

Av.
Treatment

Day
after copulation

Experiment

on

11

No.

of

rats

No.

of

rats

pregnant

0-2 ml sesame oil (s.c.)
0-1 /ig oestradiol- 17/j* (s.c. )
1 /¿g , '-DDT* (s.c.)
0-2 ml sesame oil (s.c.)
0-1 µ% oestradiol-17/?* (s.c.)
1 mg , '-DDT* (s.c.)
1 mg , '-DDT* (s.c.)
2 1 mg , '-DDT* (s.c.)
1 µ\ sesame oil into left uterine horn
1 /zg , '-DDTt into right uterine horn
100 µ% , '-DDTt into right uterine horn
0-01 µ% oestradiol-17^t into right horn
1 µ\ sesame oil into right horn

in pregnant
rats

0
3
0
1
3
1
0
0

4
4
6
6
5
6
6
5

12
10
10
18
5-5
9
6
2-6

2Í
It
1Î

22
8
6
5
3

no.

of embryos

3
0

In 0-2 ml sesame oil.
In 1 /¿l sesame oil.
In these rats, embryos were found in both horns suggesting that the medroxyprogesterone had not been effective. In the oestradiol-17ß-treated rats, no embryos were found
in the control horns.
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Table 2
number of implantation sites and ovarian weights in rats at day
10 of pregnancy following intraperitoneal injections of ddt on
days
2 and 3 post coitum

1,

Sesame
oil

, '-DDT , '-DDT , '-DDT , '-DDT
90 ßg
900 µg
90 µg
900/i^

No. of animals bred
No. of animals pregnant
Ovarian weight (mg)

10
9
65-7

9
9
62-1

No. of implantations

11-0

10-8

(2-7)<

(1-3)

(2-3)

(0-6)

9
9
57-9

7
61-3

(2-4)

(2-5)

9-33

11-0

(1-3)

(1-8)

9
8

72-7

(3-5)

12-6

(1-3)

Standard error of mean, no significant differences among treatments (P>0-05).
DDT would affect implantation in recently mated rats. The females were placed
with the males in the evening. Vaginal smears were taken in the morning, and
the day on which spermatozoa were observed in the smear was designated Day 1
of pregnancy. On Days 1, 2 or 3 of pregnancy, the animals received an injec¬
tion of either 90 or 900 pg , '-DDT or , '-DDT. On Day 10 of pregnancy,
*
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the rats were killed, the number of implantation sites counted and the ovaries
were
weighed. Data were analysed by analysis of variance and Duncan's
New Multiple Range Test for unequal subclass numbers (Steel & Torrie,

1960).

The results

presented in Table 1 show that s.c. oestradiol injections or local
of
applications oestradiol will cause implantation in medroxyprogesteronetreated rats. However, neither , '-DDT nor , '-DDT induced implantation
under these conditions.
Table 2 summarizes the results obtained in the experiment in which preg¬
nant rats were injected with DDT on Days 1, 2 and 3 of pregnancy. These
results show that neither , '-DDT nor , '-DDT interfered with the incidence
of implantations. Oestrone, even in small doses of 20 pg, will reduce the litter
size of rats or completely inhibit pregnancy (Duby, 1965).
From these experiments, it appears that the so-called oestrogenic effect of
, '-DDT does not extend to all actions of oestrogens in the rat. It remains to be
investigated what other effects oestrogens and , '-DDT share, beside the
effects on uterine weight and uterine glycogen concentration.
We thank Dr F. R. Frank of the Upjohn Company, Kalamazoo, Michigan, for
the generous gift of medroxyprogesterone acetate.
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