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Summary. U-11555A is oestrogenic in vaginal smear tests in mice with
a low slope and a subcutaneous med of not less than 5 mg. Its oestrogenic
activity intravaginally was not fully investigated, but is not high. It is
weakly anti-oestrogenic in similar tests, with an med against oestradiol of
about 200 \g=m\gsubcutaneously, perhaps a little lower intravaginally. No
interactions were seen as they were with U-11100A\s=d\(Emmens &
Martin, 1965).

U-11555A has an antifertility action in the mouse when injected on

Days 1 to 3 or 4 to 6 of pregnancy, with meds of about 100 \g=m\g(Days 1 to
3) and 300\g=m\g(Days 4 to 6). In rats, U-11555A has a constant subcutan-
eous or oral med on Days 1 to 3 or 4 to 6 of about 400 \g=m\g.In simultaneous
tests in rats, U-11100A had meds of about 20 \g=m\g(Days 1 to 3) and 60 \g=m\g
(Days 4 to 6) and was significantly more potent orally than by injection.

From these results, the antifertility action of U-11555A can hardly be
attributed to oestrogenic properties, as was that of U-11100A by Emmens
& Martin (1965), and its action profile is not very similar to that of the
latter. Its antifertility action in mice is in accord with its anti-oestrogenic
potency in that species.

INTRODUCTION

Duncan, Stucki, Lyster & Lednicer (1962) have described the properties of
U-11555A as an antifertility agent in laboratory animals. As with U-11100A
(Duncan, Lyster, Clark & Lednicer, 1963), it prevents pregnancy when given
orally in rats, guinea-pigs and rabbits, but is less potent. Because of the similar
actions of these two compounds, believed in the case of antifertility activity to be
exerted on the zygote (cf. Nelson, Davidson & Wada, 1963), interest has
centred on the more potent and more stable U-l 1100A. Both have utero trophic
activity in rats, both antagonize, to some extent, the uterine weight increase
caused by oestradiol, and both are reported as effective as antifertility agents
only up to Day 4 of pregnancy in the rat. However, Emmens & Martin (1965)
found U-l 1100A to possess marked oestrogenic activity in vaginal smear and
tetrazolium tests in mice, although with dose-response lines which turned down
again at higher doses in all cases, and attributed its antifertility effects to its
oestrogenic potency. The compound was also weakly anti-oestrogenic, but
exhibited complex interactions with oestradiol.

* Triethylamine, or 2-/>-(6-methoxy-2-phenylinden-3-yl)phenoxy-hydrochloride.
t 1

-

(2-[p- (3,4-Dihydro-6-methoxy-2-phenyl-1 -1 -naphthyl) phenoxy] ethyl) pyrrolidine hydrochloride.
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Preliminary tests with U-l 1555A showed that it is much less potent an

oestrogen than U-11100A, weakly anti-oestrogenic, and with an antifertility
action in mice not obviously explicable by oestrogenic activity. It was, there¬
fore, of interest to see to what extent these chemically and biologically some¬
what similar compounds are found to resemble one another in action when
examined in greater detail. Their chemical formulae are shown in Text-fig. 1.

CH,0
U-IIIOOA U-II555A

Text-pig. 1

MATERIALS AND METHODS

Vaginal smear tests in rats and mice were as described by Emmens (1957) and
were made by subcutaneous or intravaginal administration. Subcutaneous
dosage was in 0-05 or 0-1 ml nut oil, intravaginal dosage in 0-005 ml/day of 25%
or 50% aqueous propylene glycol. Tests of antifertility action were as described
by Martin, Cox & Emmens (1963) in mice, and similar tests were made in rats
by subcutaneous or oral administration in 0-1 ml/day of nut oil. Detailed
analyses of the results have not been considered necessary, but some  2 tests are

presented for the fertility data.

RESULTS
Vaginal smear tests

The oestrogenic and anti-oestrogenic activities of U-l 1555A in the mouse are

shown in Table 1, from which no complex interactions are apparent, and weak
activity of both types can be seen. The med for oestrogenic activity must be
about or in excess of 5 mg subcutaneously, and for anti-oestrogenic activity
about 200 µg by the same route. Intravaginally, limited tests showed no great
activity. The results contrast with those of Emmens & Martin (1965) for U-
11100A, which showed maximal oestrogenic activity subcutaneously at 250 jug
and maximal anti-oestrogenic activity at about 1 µg in the mouse.

Antifertility tests
Some results of post-coital antifertility tests in the mouse are shown in Table

2. All dosage was subcutaneous, and the tests indicate a daily effective dose of
between 50 and 250 µg (estimated med about 100 µg) for administration on

Days 1 to 3 of pregnancy and between 250 and 500 µg (estimated med about
300 ^g) on Days 4 to 6. Exact doses are not important, the interesting finding
being that at these dose levels very little oestrogenic activity is seen (Table 1).
This contrasts with the action of a typical oestrogen, with which the daily anti-
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fertility dose in the mouse on either Days 1 to 3 or 4 to 6 approximates to the
vaginal smear med, and with the action of U-11100A, which conforms to this
rule (Emmens, 1965).

Table 1
oestrogenic and anti-oestrogenic activities of u-11555a by

vaginal smear tests in the spayed mouse

Test No. Route

Subcut.

Subcut.

Subcut.

Intravag.

Dose (ßg)
50

250
1250

0
10

100
1000

0
50

100
200
400

5000
0

10
100

Response
Simultaneous

dose oestradiol (ßg)

0-06
006
006
006
006
006
0-06
006
006

0002
0002
0002

Response

6
14
8
1

13
12
15
8
6

12
14
4

Ten animals per group, each contributing 0, 1 or 2 positive smears to the score.

Since activities reported in the rat by Duncan et al. (1962, 1963) suggest lower
doses/kilogram as being effective for both compounds, preliminary tests
were made which confirmed this finding. Factorial tests reported in Table 3

Table 2
ANTIFERTILITY ACTIVITY OF U-1 1 555a IN THE MOUSE BY SUBCUTANEOUS

INJECTION

Daily dose (ßg)
Percentage offemales pregnant when treated on Days :

Nine or ten females per group. Day 1 is the first day after mating.

were, therefore, made, administration being both subcutaneously and orally.
Once more, exact dosage estimation does not matter; it is clear from the tests
that U-l 1555A is, as previously reported (Duncan et al., 1963), less potent than
U-l 1100A, but there is no suggestion that it is less potent on Days 4 to 6 than
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Days 1 to 3 of pregnancy in the rat. However, there is a difference in the mouse

(from Table 2,  2[ = 14-6, P<0-001) and U-11100A is significantly less
active on Days 4 to 6 in both species (for the rat, see Table 4; for the mouse

 2 ] = 16T,P<0-001, unpublished assay). The med for U-11555Ain the rat is
about 400 jug/day, irrespective of route or timing.

Table 3
ANTIFERTILITY ACTIVITIES OF U-11555A AND U-11100a IN THE RAT

Test No. Substance Daily dose (ßg)
Percentage offemales pregnant when treated:

Subcutaneously
Days 1 to 3 Days 4 to 6

Orally
Days 1 to 3 Days 4 to 6

Nil
U-11100A

U-11555A

0
5

20
50

200

100
80
60
80
30

90
67
90
70
90

80
80
50

100
20

90
100
60
80
40

Nil
U-11100A

U-11555A

0
20
80

320
100
400

1600

80
30
0
0

60
30

0

90
80
30
10
40
40
10

70
20

0
0

70
30
10

80
60

0
0

90
33

0

Nine or ten females per group. Day 1 is the first day after mating.

Table 4
main effects from experiment 2, table 3, and significance levels

Source of variation

Between replications
Between substances
Between Days 1 to 3 versus 4 to 6
Between subcut. versus oral dosage

Totals
pregnant

28:36
23:41
25:39
33:31

X in

1-4
9-1
3-7
0-4

n.s.*
<0-01t
>0-05

n.s.

Replications, not shown in Table 3, were of five rats/group of the whole
design.

* Not significant.
t An effect due to U-11100A (see Table 3), since for U-11100A alone x2L n =

7-8, i><0-01.

DISCUSSION

Despite the chemical similarities of U-11100A and U-11555A, it is difficult to
suppose that their biological actions are identical. They differ in dose-response
relationships both as oestrogens and anti-oestrogens in the mouse, U-11555A
showing no evidence of any self-inhibition as is seen with U-l 1100A. They differ
in effectiveness on Days 4 to 6 relative to Days 1 to 3 in the rat, and in the ratio
of oestrogenic to antifertility potencies in the mouse (U-11100A about unity,
U-11555A of the order of 1:20).
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Somewhat close chemical relationship cannot be put forward to support

arguments that these substances act in a similar manner, any more than in the
case of dimethylstilboestrol (dms) and diethylstilboestrol (des), the former
being an anti-oestrogenic pro-oestrogen and the latter a potent oestrogen with
no known anti-oestrogenic properties (cf. Emmens, Cox & Martin, 1962).
Instead, it seems likely that U-11555A is a compound of great interest, the
antifertility properties of which may be due to anti-oestrogenic activity, or at
least to some other activity than oestrogenicity. Duncan & Lyster (1963) found
that U-l 1555A prevents the termination by oestrone of experimentally induced
delay in implantation in the rat. Schlough & Meyer (1965) confirmed these
results. This is further evidence that the antifertility activity of U-l 1555A is not
due to oestrogenic properties. Unfortunately, no comparison was made with
U-11100A.

In a selected series of steroids in which oestrogenic and anti-oestrogenic
properties were separated, antifertility effects of the type under discussion were
associated only with oestrogenic activity (Emmens, 1965), but in a series of non-

steroidal substances, although it was not possible to select for such clear-cut
separation of action, the correlation with oestrogenic activity was only partial,
and such compounds as mrl 37, l-[j!>-(2-diethylaminoethoxy)phenyl]-2-(j!>-
methoxyphenyl)-l-phenylethane, and meso-   , meso-a,a'-dimethyl-4,4'-di-
hydroxybibenzyl, appear to be exceptions, in which oestrogenic activity can

hardly be supposed to explain antifertility action. U-11555A would seem to be
a further example, in which anti-oestrogenic activity is a possible alternative
explanation. Another more recent example is erythro-DMA (Emmens, Collins,
Hobbs, Miller & Owen, 1968), with a much higher level of overall activity,
oestrogenic at 15 ¿ug subcutaneously in the mouse, anti-oestrogenic intra¬
vaginally at 0-4/¿g, and antifertility at less than 1 /zg/day on Days 1 to 3 or 4 to 6
of pregnancy.
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