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Letter to the Editor

Effect of Monohydroxytamoxifen on
Mouse Mammary Tumors
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The Netherlands Cancer Institute, Amsterdam, The Netherlands

TaMOXIFEN, a non-steroidal agent, is effective in
inhibiting the growth of hormone-dependent
mammary tumors in rats [1,2] and mice [3, 4].
The drug is used clinically for the treatment of
breast cancer (for a review see ref. [5]). Several
metabolites of tamoxifen have been identified
from studies in animals [6] and humans [7].
One of these metabolites, monohydroxy-
tamoxifen, was found to be more active
than tamoxifen as an antiestrogen in the
immature rat [8). Monohydroxytamoxifen is a
potent inhibitor of the binding of [*HJ-
estradiol to estrogen receptors in vitro[8], and
binds better to this receptor than does tamox-
ifen [9,10] or estradiol [10]. Monohydroxy-
tamoxifen is more efficient than tamoxifen in
inhibiting the induction of 46K protein by
estradiol in MCF-7 cells [11].

These data made it of interest to compare
the effects of monohydroxytamoxifen with
those of tamoxifen on the growth of hormone-
dependent mammary tumors. We have carried
out this comparative study using hormone-
dependent and -independent mammary tumors
of GR mice [3, 12, 13].

Ovariectomized mice of the GRS/A (also
called GR) strain were treated continuously
with estrone and progesterone, as described
previously [12]. One of the hormone-depend-
ent mammary tumors obtained in this way
was serially transplanted in hormone-treated
castrated (020X GR)F1 hybrid mice, and
tumors of the 2nd transplant generation (which
was still hormone-dependent) were pooled and
used for investigating the growth inhibition
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potentials of tamoxifen and monohydroxy-
tamoxifen. Another primary mammary tumor
turned out to be hormone-independent, and
this tumor was serially transplanted in castrated
mice that were not given hormone treatment.
Tumors of the 6th transplant generation of this
line were also pooled and used for investigating
growth inhibition by tamoxifen and mono-
hydroxytamoxifen.

Single-cell suspensions of mammary tumor
transplants were prepared by treatment with
collagenase, hyaluronidase and pronase[l4].
Cell number was counted in a hemocytometer
and percentage cell death was determined with
Trypan Blue exclusion test. The cell num-
bers mentioned in the following section are all
corrected for cell death.

Tamoxifen base (IC1 46,474; trans-1-(4-b-
dimethylaminoethoxyphenyl)-1, 2-diphenylbut-
l-ene) and monohydroxytamoxifen (ICI
79,280; 1-(4-b-dimethylaminoethoxyphenyl)-1-
(4-hydroxyphenyl)-2-phenyl-but-l-ene) were
gifts from the Imperial Chemical Industries
Ltd., Macclesfield, England. Tamoxifen and
monohydroxytamoxifen were administered
once a week as a pellet (0.5 mg) s.c. [4]. The
first dose was given on day 8 following grafting
of the tumor cells.

Tumor size was measured with a vernier
calliper. The length (/) width (w), and height
(k) were measured, and tumor volume (V)
calculated from the  formula: V=
0.5253 X I X w X h [15].

Portions of a single-cell suspension from
pooled hormone-dependent GR mammary
tumors were inoculated into castrated (020 X
GR)F1 hybrid mice. Each mouse received 4 x 10°
tumor cells in 0.5 m] phosphate buffered saline
s.c. in the right flank. Twelve mice were treated
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with tamoxifen and 12 mice were treated with
monohydroxytamoxifen on days 8, 15 and 22
after grafting of the tumor cells; 35 mice were
not treated with these drugs (control group).
All mice received estrone and progesterone
treatment throughout the whole experiment, as
follows: estrone was dissolved in ethanol
(2 mg/ml) and the solution was added to the
drinking water to give a final concentration of
0.5 pg/ml. Progesterone was administered in
pellets introduced s.c. in the neck region of the
mouse. The dose was 3 pellets (2.7 mg proges-
terone per pellet) per animal per week.

Figure 1A shows the growth curves of the
tumors. In the control group (untreated), out-
growths measuring 100 mm® were obtained
after 26 days. Tamoxifen and monohydroxy-
tamoxifen extended the period of time before
outgrowths reached this size to 31 and 41 days
respectively. On day 30, tumor sizes were 394 =
327 mm® (average volume +8.D.) for the con-
trol group and 75 *96 mm® and 7 + 10 mm? for
the groups treated with tamoxifen and mono-
hydroxytamoxifen respectively. The difference
between the controls and the antiestrogen-
treated groups were statistically significant (P <
0.001). Due to marked differences in the latency
periods of the treatment groups, tumors of the
control group, the tamoxifen-treated group
and the monohydroxytamoxifen-treated group
had to be excised after 30, 41 and 47 days,
yielding 0.34+0.29g, 0.39+028¢g and 0.23 =
0.16g tumor yields respectively (tumor
weight +S.D.).

We carried out a similar study with hor-
mone-independent GR mammary tumors.
Portions of a single-cell suspension prepared
from pooled hormone-independent tumors
were injected in castrated (020 X GR) F1 hybrid
mice (4% 10° tumor cells per mouse). Twelve
mice were treated with tamoxifen and twelve
mice were treated with monohydroxytamoxifen
on days 8 and 15; 22 mice were not treated
(control group). All mice received treatment
with estrogen and progesterone. Figure 1B
shows that tamoxifen and monohydroxy-
tamoxifen do not affect the growth curves of
the tumors. The mice in this experiment were
all killed on day 19; weights of the outgrowths
obtained from the tamoxifen-treated group
(140 025g) and the monohydroxy
tamoxifen-treated group (1.59+0.53g) were
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Fig. 1. Effect of tamoxifen (TMX, @—@) and monohydroxy-

tamoxifen (MH-TMX, A—A) on mouse mammary tumor trans-

plants. Untreated tumors (controls, 0—0). A, hormone-dependent
tumors; B, hormone-independent tumors.

not significantly different from those
obtained from the controls (1.49 = 0.48 g).

Jordan et al. [16, 17 report that tamoxifen is
a more potent growth inhibitor than mono-
hydroxytamoxifen when tested on DMBA-in-
duced mammary tumors in the rat. They ad-
ministered these drugs by daily s.c. injection.
By contrast, we used mice instead of rats for
our experiments and administered the anties-
trogens in pellets inserted s.c. in order to
ensure a constant flow of the drugs into the
animals, It would be of interest to know
whether the difference between our results and
those of Jordan et al. is due to the different way
in which we administered the drugs, or to a
difference in the relative response to tamoxifen
and monohydroxytamoxifen between rat and
mouse mammary tumors.

In conclusion, our results show that mono-
hydroxytamoxifen causes more growth in-
hibition of hormone-dependent GR mouse
mammary tumors than tamoxifen when ad-
ministered in pellets under the skin of GR
mice. Neither of these drugs causes growth
inhibition of hormone-independent mouse
mammary tumors.
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