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We have read the article by Windahl et al. (1) with interest. While we agree with the conclusion that estren may not be a
suitable clinical candidate for the treatment of postmenopausal osteoporosis due to effects on reproductive tissues that
we did not observe (2), we strongly disagree with the interpretation of the evidence. Postmenopausal osteoporosis is a
disease of late adulthood in which bone loss occurs after peak bone mass has been established. Swiss-Webster and
C57BL/6 mice do not reach peak bone mass until the age of 5 to 6 months (3). Accordingly, we (2) assessed the
suitability of estren using 6- to 8-month-old animals and consider the use of 3-month-old mice inappropriate. In addition,
by using 3-month-old C57BL/6 mice (20—25 g) as compared with 6- to 8-month-old Swiss-Webster mice (45-50 g),
Windahl et al. have effectively doubled the original dose. Moreover, while 5 ng/g/d of estradiol is needed to prevent loss
of uterine weight in 3-month-old ovariectomized C57BL/6 mice, an 8-fold higher dose, 40 ng/g/d, is needed to prevent
loss of uterine weight in 6-month-old C57BL/6 mice (4). Unlike Windahl et al., others have reported that, at the dose we
had used, estren was ineffective in 10- to 12-week-old mice in a 3-day uterine bioassay (5) and that it exhibited only 16%
of the activity of 17B-estradiol in [...]
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Letters

Response to Windahl et al.

We have read the article by Windahl et
al. (1) with interest. While we agree with the
conclusion that estren may not be a suit-
able clinical candidate for the treatment
of postmenopausal osteoporosis due to
effects on reproductive tissues that we did
not observe (2), we strongly disagree with
the interpretation of the evidence.
Postmenopausal osteoporosis is a disease
of late adulthood in which bone loss occurs
after peak bone mass has been established.
Swiss-Webster and C57BL/6 mice do not
reach peak bone mass until the age of S to 6
months (3). Accordingly, we (2) assessed the
suitability of estren using 6- to 8-month-old
animals and consider the use of 3-month-
old mice inappropriate. In addition, by
using 3-month-old C57BL/6 mice (20-25 )
as compared with 6- to 8-month-old Swiss-
Webster mice (45-50 g), Windahl et al. have
effectively doubled the original dose. More-
over, while 5 ng/g/d of estradiol is needed to
prevent loss of uterine weight in 3-month-
old ovariectomized C57BL/6 mice, an
8-fold higher dose, 40 ng/g/d, is needed to
prevent loss of uterine weight in 6-month-
old C57BL/6 mice (4). Unlike Windahl et al.,
others have reported that, at the dose we had
used, estren was ineffective in 10- to 12-week-
old mice in a 3-day uterine bioassay (5) and
that it exhibited only 16% of the activity of
17B-estradiol in 11-month-old mice (6).
Hence, the difference between our 2 studies
could simply be accounted for by the differ-
ence in the size and age of the animals.
While there is an 8-fold higher sensitiv-
ity of the uterus to estradiol in 3- versus
6-month-old mice, estradiol at 5 ng/g/d
could prevent bone loss in both 3- and
6-month-old C57BL/6 mice (4), indicating
a differential sensitivity of uterus and bone
to estrogen replacement in adulthood.
Notably, a 2-year-long administration of
very low-dose estradiol to postmenopausal
women decreased bone turnover without
endometrial changes (7). Previously, Galien
et al. (8) used an isomer of estren to main-
tain bone mass but, similarly to the authors’
new selective estrogen receptor modula-
tor (SERM) PSK3471, it only “moderately
increased” reproductive organ weight com-
pared with that of controls, confirming our

2834

The Journal of Clinical Investigation

original finding that estren works on bone
without affecting reproductive organs (2).
This omission is disturbing. Worse, Supple-
mental Figure 3 shows that decreasing the
dose of estren to 25 ug/mouse/d significant-
ly decreased the effect of the compound on
seminal vesicle weight but did not diminish
its beneficiary effect on bone volume. Yet
the authors chose to interpret insignificant
data — characterizing values as “somewhat
decreased” — to buttress their conclusion
that the effects of estren on bone and semi-
nal vesicles cannot be separated.

The mice in the Windahl study had none
of the expected cellular and biochemical
changes that occur after loss of estrogens
in mice and humans. Estradiol replacement
increased rather than decreased osteoclast
number, in opposition to multiple stud-
ies from the last 15 years. Also, despite the
increase in osteoclast numbers, estrogen
replacement increased trabecular bone vol-
ume as compared with that of the controls.
Therefore, the authors concluded that
estrogens (and PSK3471) are anabolic on
bone. This is an erroneous and misleading
conclusion, as it has been established that
estrogens are anticatabolic/antiremodel-
ing agents (9). Equally puzzling, PSK3471
had no effect on any parameter of bone
turnover. That PSK3471 had the undesir-
able effect of stimulating uterine growth in
both the myometrium and endometrium
was completely ignored.

We and others have advanced the idea
that the development of function-specific
estrogen and androgen-receptor ligands
could delineate the significance of non-
classical functions of these receptors. In the
process, several biologic properties of these
compounds not exhibited by the natural
ligands have been discovered, including the
ability to induce osteoblast differentiation
by stimulating Wnt and BMP signaling in
a kinase-dependent manner. In dismissing
estren while promoting a SERM with simi-
lar unwanted effects, Windahl et al. not
only have disposed of the scholarly obliga-
tion to offer an explanation for the signifi-
cant discrepancies between their findings
and those of many others but have also
ignored their own data.
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