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Abstract

Our objective was to determine the effects of SCH 57068 alone and with 17p-estradiol (E;) on
bone, lipids and uteri in ovariectomized (OVX) rats. In OVX animals lumbar vertebral and femoral
bone mineral density (BMD) were significantly higher after 12 weeks of treatment with SCH
57068 than in untreated OV X controls. Similarly BMD was superior in OVX + E, + SCH 57068
treated animals than in OV X + E, controls. SCH 57068 also significantly reduced the increase in
bone turnover markers, serum pyridinoline and serum osteocalcin levels, induced by OV X, and
increased mechanical bone strength. SCH 57068 also significantly reduced the rise in serum
cholesterol and low-density lipoprotein cholesterol induced by OVX. SCH 57068 had no
stimulatory effect on uterine epithelium when given alone in OVX rats. SCH 57068 (1 and 2.5
mg/kg) reduced uterine weight and blocked endometrial stimulation induced by E». In summary,
SCH 57068 adds to the positive effects of E, on bone and lipid metabolism but blocks the
stimulatory effects of E, on the uterus. Potentially, E, + SCH 57068 could be combined for the
treatment and prevention of breast cancer or as a novel hormone replacement therapy.
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1. Introduction

SCH 57068 is a potent new generation selective estrogen receptor modulator (SERM). The
lead compound in this class of agents is tamoxifen which has been extensively used as
chronic therapy for both the treatment and prevention of breast cancer. While tamoxifen is
effective against breast cancer, it also has other non-breast effects which are important.
These include significant provocation of vasomotor symptoms and stimulation of the
endometrium causing endome-trial bleeding and cancer [1]. Estrogen replacement therapy
has been used in combination with tamoxifen but at standard doses is insufficient to
overcome hot flashes and abrogates the anti-breast cancer effects of tamoxifen [1].

In healthy women hormone replacement therapy (HRT) consisting of estrogen plus progestin
alleviates vasomotor symptoms and has beneficial effects on bone metabolism but increases
the risk of breast cancer and cardiovascular events. The progestin is included to prevent
estrogen stimulation and cancer of the endometrium.

SCH 57068 has a higher affinity for the estrogen receptor than estradiol, ICI 182780, 4-
hydroxytamoxifen, raloxifene, droloxifene, and hydroxytoremifene [2]. SCH 57068 and its
pro-drug, SCH 57050, significantly inhibit growth and prevent development of DMBA-
induced mammary carcinomas in the Sprague-Dawley rat [3-5]. SCH 57050 also prevents
bone loss and decreases serum cholesterol levels in the ovariectomized (OVX) rat [2,6].

SCH 57068 therefore has potential as a breast cancer drug given as monotherapy. Because of
its greater potency than tamoxifen, however, it is of interest to determine whether estrogen
could be combined with SCH 57068 to alleviate vasomotor symptoms without reducing its
efficacy against breast cancer and having additive benefits on bone and lipid metabolism. In
addition it is of interest to determine whether estrogen plus SCH 57068 could be a novel
HRT.

The OV X rat is a widely used osteopenic animal model that mimics the development of
estrogen deficiency-induced osteopenia in humans [7-10]. For example OV X caused
significant decrease in femoral bone density, and 4 months of therapy with antiestrogens
tamoxifen and keoxifene did not further decrease the bone density of OV X rats but rather
helped to maintain bone density [7]. The model is also useful to study the lipid profile
resulting from treatment with various endocrine therapies [11]. For these reasons we
investigated the effects of SCH 57068 either alone or in combination with estrogen on organ
functions other than the breast including bone, serum lipids and uterine histology in this
model.

2. Materials and methods

2.1. Animals and experimental design

All experimental procedures were performed under the guidelines established by the
Canadian Council on Animal Care. Ten-month-old female Sprague—-Dawley rats were
obtained from Harlan (Indianapolis, IN, USA). They were housed in pairs on a 12 h light/
dark cycle, with room temperature set at 22 °C. The animals were allowed to acclimatize for
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4 weeks, with ad lib access to both food (TD 89222 diet, 0.5% calcium and 0.4%
phosphorus; Teklad, Madison, WI, USA) and tap water. Rats were matched according to
body weight and assigned to 9 experimental groups of 9-12 animals each, as follows: group
1, intact controls; group 2, OV X controls; group 3-5, OVX + SCH 57068 0.01, 1 or 2.5
mg/kg; group 6, OVX + 17B-estradiol (E,, implant); group 7-9, OVX + E; (implant) + SCH
57068 0.01, 1 or 2.5 mg/kg. Rats were anesthetized using ketamine hydrochloride
(120mg/kg) and xylazine hydrochloride (24mg/kg) intramuscularly, and a bilateral
ovariectomy was performed via a dorsal midline incision just caudal to the 13th rib [12]. The
OVX + E, animals were implanted with a slow-release pellet containing 0.085 mg E,
(Innovative Research of America, Sarasota, FL, USA). This dose of estradiol has previously
been shown to result in physiologic proestrus serum concentrations of estradiol [13]. The
intact control group was subjected to the same general surgical procedure as OV X animals
except that the ovaries were not excised. SCH 57068 (Fig. 1) was provided by Schering
Plough Research Institute, NJ, USA. SCH 57068 or vehicle (0.4% methylcellulose in water)
was given once daily by oral gavage in a volume 0.1 m1/100 g of body weight for 12 weeks.

After 12 weeks of treatment, the animals were euthanized by cardiac puncture under
ketamine anesthesia. All animals were fasted overnight before blood collection for bone
marker and serum lipid assays. The whole lumbar spine and femora from each animal were
excised for subsequent measurements of bone mineral density, mechanical tests and
histomorphometric analysis. The uteri were removed for histological examination.

2.2. Bone densitometry

The cleaned, excised lumbar spine and left femur of individual animals were scanned by
dual energy X-ray absorptiometry (Hologic QDR; 4500 A) using the regional high
resolution scan mode (0.311 mm x0.311 mm pixels) with a line spacing of 0.0311 cm and a
point resolution of 0.0311 cm. Whole left femur and lumbar vertebrae (first through sixth)
were used in the analysis. The bone mineral content (BMC) and area were measured, and
bone mineral density (BMD) was calculated automatically as BMC/area.

2.3. Biochemical markers of bone turnover

Bone turnover markers were measured using commercially available kits as specified by the
manufacturers. All assays were performed in duplicate.

The bone resorption marker serum pyridinoline (PYD) was measured by competitive
enzyme immunoassay (EIA) using a serum PYD kit (Metra Biosystems Inc., USA). Briefly,
serum samples were filtrated by a 30k MWCO Spin filter, and incubated at 4 °C for 22 h in
the dark. The bone formation marker serum osteocalcin (OC) was measured using a rat OC
EIA Kit (Biomedical Technologies Inc., USA). Briefly, serum samples were diluted 1/10
with sample buffer, and incubated at 4 °C for 22 h.

2.4. Mechanical tests

The mechanical failure properties of the femora and vertebrae were conducted using an
Instron 8501 material testing system (Instron Corp., Canton, Massachusetts, USA). In both
experiments, force and deformation data were collected at a rate of 25 Hz using a 12-bit data
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acquisition card (National Instruments, USA), Labview 5.0 data acquisition software
(National Instruments, USA) and a Pentium™ 1l computer (Compag Canada).

The diaphysis of the right femur was tested to failure in a three-point bending test according
to a procedure described previously [14]. Briefly, samples were subjected to a preload of 1 N
at a rate of 1 mm/min until failure. The body of the fifth lumbar vertebra was tested to
failure in unconfined compression using a procedure similar to that described previously
[15]. Briefly, a preload of 2 N was applied to the vertebral body and then deformed at a rate
of 2 mm/min until failure occurred. In these experiments, the point of failure was defined as
a successive drop in load greater than 5%.

2.5. Specimen processing

Left femora from the rats were cleaned of soft tissue and fixed in 70% ethanol. The femora
were bisected using an Isomet 1000 slow speed saw (Buehler Ltd., USA) and further fixed in
70% ethanol before plastic processing. Both halves of the femora were dehydrated in
ascending grades of acetone and processed in ascending grades of Spurr (resin)/acetone
before being embedded and polymerized in Spurr resin at 50 °C. Five-micron sections were
cut serially using a Leica RM 2165 rotary microtome (Leica Canada) equipped with a
tungsten carbide knife. The 5 pm sections were stained with Toluidine Blue and Goldner’s
Trichrome for static histomorphometric assessment.

2.6. Histomorphometric analysis

Static histomorphometry was performed on a 5 um undecalcified Goldner’s Trichrome
stained section of each proximal femur. All quantitative assessment was performed by a
single trained technician using a semiautomated image analysis system (Bioquant, R&M
Biometrics, USA). A Metalux microscope (Leica Canada) equipped with a 10x objective
(total magnification 125x) was used to assess the stained slides. Measurements of bone were
taken from a 15 mm? area in the central region beginning 0.2 mm distal to the growth plate.
The area selected for measurement covered most of the trabecular bone available for
measurement. For each sample the following parameters were measured: trabecular bone
volume (BV), mineralized trabecular bone volume (Md.V), osteoid volume (OV), osteoid
surface (OS), and eroded surface (ES). In addition, from the above measurements trabecular
thickness (Th.Th), osteoid thickness (O.Th), trabecular number (Th.N) and trabecular
separation (Th.Sp) were calculated. All measurements and calculations were done according
to the American Society for Bone and Mineral Research (ASBMR) nomenclature and
guidelines [16], and the evaluation methods previously described [17-20].

2.7. Serum lipids

Blood samples were allowed to clot at 4 °C for 2 h, and then centrifuged at 2000 xg for 10
min. The serum was transferred to new tubes for lipid assays. Total serum cholesterol, high-
density lipoprotein (HDL) cholesterol, low-density lipoprotein (LDL) cholesterol and
triglyceride levels were measured using the Bayer Advia Reagent Packs and assayed on an
ADVIA® 1650 chemistry system analyzer (Bayer Diagnostics, Bayer Inc., USA).
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2.8. Uterine weight and histology

2.8.1. Uterine wet weight—The uteri were excised, trimmed free of fat, pierced and
blotted to remove excess fluid. The body of the uterus was cut just above its junction with
the cervix and at the junction of the uterine horns with the ovaries. The uterus was then
weighed (wet weight).

2.8.2. Uterine epithelial lining cells—10% phosphate buffered formalin-fixed uteri
were processed for conventional paraffin embedding. Cross sections (4 pm in thickness)
were prepared from both horns of each uterus and stained with hematoxylin and eosin. The
epithelial lining cells were measured at a magnification of x125, using a Quantimet 500 MC
automated image analysis system (Leica Canada). The image analysis system is attached to
an Orthoplan microscope equipped with a 25x objective and a JVC color camera.

2.9. Statistical analysis

Data are expressed as the mean +standard error of the mean (S.E.M.). All the data were
analyzed using a one-way ANOVA with statistical software (Analyse-it Software Ltd., UK).
Pair-wise comparisons between groups were performed using Fisher’s PLSD post hoc test.
Significance was considered at £< 0.05.

3. Results

3.1. Bone mineral density (BMD)

The effect of 12 weeks of treatment with SCH 57068 on lumbar spine BMD is illustrated in
Fig. 2A. Lumbar spine BMD was 11.2% lower in OV X rats than in intact controls (P <
0.0001). After 12 weeks of treatment, the OV X animals given SCH 57068 at doses of 0.01-
2.5 mg/kg had 96-97% of the BMD observed in intact rats. The lumbar spine BMD was
8.8-9.4% higher in OV X rats given 0.01-2.5 mg/kg of SCH 57068 than in OV X controls (all
P <0.0001). The lumbar spine BMD was 3.8-5.7% higher in OV X plus E,-treated animals
given 0.01-2.5 mg/kg of SCH 57068 than in OV X rats given E, alone (all < 0.0001).
Similar effects were observed on femoral BMD (Fig. 2B). Twelve weeks after ovariectomy,
femoral BMD had decreased by 8.4% (P <0.0001 versus intact controls). The animals given
SCH 57068 at doses of 0.01-2.5 mg/kg had 97-98% of the BMD observed in intact rats.
The femoral BMD was 6.3-7.0% higher in OV X rats given 0.01-2.5 mg/kg of SCH 57068
than in OV X controls (all £<0.0001). The femoral BMD was 2.6-3.0% higher in OV X plus
E,-treated animals given 0.01-2.5 mg/kg of SCH 57068 than in OV X rats given E, alone (all
P<0.0001).

3.2. Biochemical markers of bone turnover

The preventive effects on bone loss of SCH 57068 were also correlated with serum PYD
excretion, a biochemical marker of bone resorption. Twelve weeks after ovariectomy, the
serum PYD excretion was 38% higher in OV X rats than in intact controls (£ <0.0001),
suggesting excessive bone resorption in OVX rats. In OVX animals given 0.01-2.5 mg/kg of
SCH 57068 the OV X-induced increase of PYD was reduced by 91-93% (all £<0.0001),
indicating prevention of bone resorption by treatment with SCH 57068. Also, the OV X plus
E,-treated animals given 0.01-2.5 mg/kg of SCH 57068 had a reduction in the OVX-
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induced increase of serum PYD of 66-99% (all £<0.0001) in comparison with OV X rats
given E, alone (Fig. 3).

The results of serum OC, a biochemical marker of bone formation, are shown in Fig. 4.
Twelve weeks after ovariectomy, serum OC was increased by 23% in OV X rats compared
with intact controls (£ <0.005). This indicates an increase in bone turnover. The OVX
animals given 0.01-2.5 mg/kg of SCH 57068 had a 76-85% (all £<0.005) reduction in the
OV X-induced increase of serum OC compared to OV X controls. Also, the OVX plus E;-
treated animals given 0.01-2.5 mg/kg of SCH 57068 had a 68-90% (all £< 0.005) reduction
in the OV X-induced increase of serum OC in comparison with OV X rats given E, alone.

3.3. Mechanical properties

Ovariectomy or administration of SCH 57068 significantly affected the failure properties of
the femur as indicated by three-point bending (Fig. 5A). Ovariectomy caused a 16.3%
decrease in three-point bending strength (P < 0.0005 versus intact controls). The bending
strengths were 11.1-13.5% higher in OV X rats given 0.01-2.5 mg/kg of SCH 57068 than in
OVX controls (all < 0.0005) and the bending strengths were 6.2—-9.9% higher in OV X plus
E,-treated animals given 0.01-2.5 mg/kg of SCH 57068 than in OV X rats given E5 alone (all
P<0.0005).

The effect of SCH 57068 on compressive strength of the fifth lumbar vertebra is shown in
Fig. 5B. Ovariectomy caused a 15.5% decrease in compressive strength (P < 0.0005 versus
intact controls). The compressive strengths were 11.6-12.9% higher in OV X rats given
0.01-2.5 mg/kg of SCH 57068 than in OV X controls (all £< 0.0005) and the compressive
strengths were 5.7-7.9% higher in OV X plus Ep-treated animals given 0.01-2.5 mg/kg of
SCH 57068 than in OV X rats given E, alone (all < 0.0005).

3.4. Bone histomorphometry

A summary of the structural parameters from the static histomorphometry is shown in Table
1. The OVX rats exhibited a significantly lower trabecular bone volume (BV), mineralized
trabecular bone volume (Md.V) and trabecular number (Th.N) (all £#<0.0001), as well as
higher trabecular separation (Th.Sp) (£ < 0.0001), than the intact controls. The OVX rats and
OVX plus E,-treated animals given 0.01-2.5 mg/kg of SCH 57068 had a significantly higher
BV, Md.V and Th.N (all < 0.0001), as well as lower Th.Sp (P < 0.0001), than the OVX
and OV X plus E,-treated controls, respectively.

The osteoid results, a bone formation parameter, are also summarized in Table 1. The
osteoid volume (OV) and osteoid surface (OS) of the OV X rats were significantly higher
than in intact controls and OV X rats given 0.01-2.5 mg/kg of SCH 57068 (all < 0.0001).
Also the OV and OS of the OV X plus E,-treated rats were significantly higher than in the
OVX plus E,-treated animals given 0.01-2.5 mg/kg of SCH 57068 (all < 0.0001).

3.5. Serum lipids

The effect of SCH 57068 on serum cholesterol is shown in Fig. 6. Twelve weeks after
ovariectomy, a 32% increase in total serum cholesterol was observed in OV X rats compared
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with intact controls (P <0.0001). After 12 weeks of treatment, the administration of 0.01-2.5
mg/kg SCH 57068 to OV X rats caused 41-42% inhibition of serum cholesterol levels (all £
<0.0001 versus OVX controls). OVX plus E,-treated animals given 0.01-2.5 mg/kg of SCH
57068 had a reduction in serum cholesterol of 20-46% compared to OV X rats given E,
alone (all #<0.0001).

Results of the effect of SCH 57068 on serum LDL levels are shown in Fig. 7. OVX animals
given 0.01-2.5 mg/kg of SCH 57068 had a reduction in serum LDL of > 95% (£ < 0.05)
compared with OV X controls. Also, OV X plus E,-treated animals given 0.01-2.5 mg/kg of
SCH 57068 had a reduction in serum LDL of over 95% (~<0.05) compared to OVX plus E,
controls. No significant change was observed in serum triglyceride levels with any of the
treatments used (Table 2).

3.6. Uterine wet weight and epithelial lining cells

The effect of SCH 57068 on uterine wet weight in OV X rats and OV X plus Eo-treated rats is
presented in Table 2. Twelve weeks after ovariectomy, an approximate 74% decrease in
uterine wet weight was observed (P < 0.0001 versus intact controls). No significant change
was observed in uterine wet weight in OV X rats receiving 0.01-2.5 mg/kg SCH 57068.
OVX plus E,-treated animals given 1.0 and 2.5 mg/kg of SCH 57068 had a reduction in
uterine wet weight of 42% (£ <0.0001) and 55% (~<0.0001), respectively, compared to the
OVX plus E, controls.

In Fig. 8, the uterine histology illustrates the absence of any stimulatory effect of 12 weeks
of treatment with 0.01-2.5 mg/kg SCH 57068 on the uterine epithelial cells compared to
OVX controls. The higher dose of SCH 57068 (1.0 mg and 2.5 mg/kg) significantly negated
the E, stimulatory effect on the uterine epithelial cells.

3.7. Body weight gain

As shown in Table 2, 12 weeks after ovariectomy, gain in body weight in OV X rats was
significantly greater than that seen in intact controls (33.3 g versus 0.9 g). However, 0.01-
2.5 mg/kg of SCH 57068 given to OV X rats caused 62.5-68.8% decrease in weight gain
compared with OV X controls (all £< 0.0001).

4. Discussion

SERMs are compounds with both estrogenic and antiestrogenic activities at different sites in
the body. At present, two SERMs, tamoxifen for the prevention of breast cancer and
raloxifene for the prevention of osteoporosis, are clinically available [21]. An ideal SERM
would have an anti-proliferative antagonist action on the breast, lowering the risk of breast
cancer and causing no endometrial proliferation, no menstrual bleeding and no endometrial
cancer. An ideal SERM should also have estrogen-like actions in reducing osteoporosis,
lowering the risk of cardiovascular disease by lowering total cholesterol and LDL,
increasing HDL, and improving other markers of cardiovascular function [1]. SCH 57068
has many of these properties. SCH 57068 shows structural similarity with other benzopyrans
and raloxifene analogues. The structure—function relationship of these molecules is
described in detail [22].
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The OV X rat model mimics changes in bone metabolism observed in human
postmenopausal osteoporosis. Biochemical markers of bone resorption and formation
reflecting bone turnover are elevated after OVX and return to low levels after estrogen
repletion or after treatment with antiresorptive agents [23—-26]. OV X also causes a reduction
in BMD, bending strength of the femur and compressive strength of the vertebral bodies.
Our results concerning biochemical markers of bone turnover, bone strength and
histomorphometry in the OV X rats are therefore consistent with published studies of this
model [23-30]. Administration of SCH 57068 to the OV X-treated animals in our experiment
appeared to markedly reduce the increase in overall bone turnover induced by OVX.
Primarily, bone resorption was reduced, reflected by a reduction in serum PYD.
Consequently, the reflex rise in bone formation seen after OVX, as reflected by an increase
in serum OC and osteoid volume and surface, was not seen after SCH 57068 administration.
The overall reduction in bone turnover seen with SCH 57068 was also reflected by an
expected increase in bending strength of the femora and compressive strength of the
vertebrae, as well as trabecular bone number and volume, suggesting that SCH 57068
improved both cortical and trabecular bone metabolism. Of importance, SCH 57068 exerted
a positive effect on bone metabolism not only as a single agent but also over and above the
positive effect of estradiol. Changes in bone biomarkers have not always correlated with
improvement in bone quality so it is important that bone strength was improved by SCH
57068.

The rat model is also useful for detecting the pharmacological effects of estrogens and
antiestrogens on total serum cholesterol and LDL cholesterol. OV X causes a marked rise in
total serum cholesterol and LDL cholesterol levels. In addition, as shown in Table 2, the
administration of 0.01-2.5 mg/kg SCH 57068 to OV X rats caused a 34—-37% decrease of
HDL cholesterol compared to OV X controls (all < 0.0001), and OVX plus Ep-treated
animals given 0.01-2.5 mg/kg of SCH 57068 had a reduction in HDL cholesterol of 10-31%
compared to OV X rats given E, alone (all < 0.0001). To understand the changes in HDL
cholesterol in rats, one has to contrast the changes seen in the animals compared to humans.
In both humans and rodents estrogen lowers cholesterol by upregulating the hepatic LDL
receptor, thus resulting in an increased removal of serum cholesterol from the circulation
[31]. This effect results in a preferential reduction of LDL cholesterol in humans. However,
in the rat, both HDL and LDL cholesterol are reduced, because rat HDL contains apoprotein
E (not found in human HDL), which also binds to the hepatic LDL receptor [32]. Thus, in
the rat, as opposed to humans, HDL cholesterol is a predominant form of circulating
cholesterol, and estrogen therapy lowers both HDL cholesterol and LDL cholesterol [6].
Thus the reduction in both HDL and LDL cholesterol seen with SCH 57068 in the OV X rat
is in the desired direction.

Estradiol has a stimulatory effect on the endometrium leading to increased vaginal bleeding
and endometrial cancer [1]. Tamoxifen, through a partial estrogen agonist effect shares these
characteristics [1,33,34]. Progestin is used to protect the endometrium when given as part of
HRT but further increases the risk of breast cancer [35-37]. SCH 57068 appears to have a
strong pure anti-estrogenic effect on the uterus and its endometrium and is sufficient to
completely block the stimulatory effect of estradiol [2,38,39].
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In summary, SCH 57068 has potent anti-breast cancer effects in pre-clinical models and our
results have now confirmed its strong positive effect on bone and lipid metabolism and its
negative effect on the endometrium. In addition when combined with estradiol we have now
demonstrated that SCH 57068 adds advantage to estradiol on bone and lipid metabolism as
well as blocking the stimulatory effects of estradiol on the endometrium. Importantly
however, this did not occur at the lowest dose of SCH 57068.

Potentially SCH 57068 could be useful as monotherapy against breast cancer. In addition it
may be possible to combine it with estradiol for alleviation of hot flashes and still retain its
full anti-breast cancer effects. Furthermore in healthy postmenopausal women with
intractable hot flashes the use of estrogen replacement therapy in combination with SCH
57068 might be possible, again alleviating vasomotor symptoms, while not increasing the
risk of breast or endome-trial cancer and having additive benefits on bone and lipid
metabolism. Of importance, however, despite these beneficial effects, the potential for
thromboembolism seen with tamoxifen needs to be investigated for SCH 57068.
Furthermore, these effects will also need to be delineated in combination with estrogen. The
profile of SCH 57068 demonstrated in the rat model merits further testing in breast cancer
patients. It would also be of interest to test it in combination with estrogen in symptomatic
menopausal women.
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Fig. 1.
Molecular structure of SCH 57068.
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Fig. 2.
Bone mineral density of the lumbar vertebrae (A) and whole femora (B) after 12 weeks of

treatment with SCH 57068. Scale bars represent the mean +S.E.M. (7= 9-12). “P< 0.0001
vs. OV X controls;**P< 0.0001 vs. OVX + E, controls.
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Fig. 3.
Serum pyridinoline (PYD) levels after 12 weeks of treatment with SCH 57068. Scale bars

represent the mean +S.E.M. (7= 9-12). "~ < 0.0001 vs. OVX controls; “*~< 0.0001 vs.
OVX + E; controls.
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Serum osteocalcin (OC) levels after 12 weeks of treatment with SCH 57068. Scale bars
represent the mean +S.E.M. (7= 9-12). P < 00.005 vs. OV X controls; P < 0.005 vs. OVX
+ E5 controls.

J Steroid Biochem Mol Biol. Author manuscript; available in PMC 2017 January 12.



1duosnuey Joyiny ¥HIO 1duosnuey Joyiny JHID

1duosnuen Joyiny YHID

Goss et al.

Page 16

(A) 150- -

a : -]

o

S 1404 I ! I

< T .

g 1

c 130+

(%}

=

w

o) 4

c 120

T

&

m 110

(B)

— 9.9+ .

©

$ . )

S o95{ [ . I

< : S i

2 o, | I '

S 914 [ |

5 | ; .

2] ] .

()] i o

S 8.7 :

) ]

n .

e 831 |

o )

e ]

o 7.9 ’ X . 4 5 .

o . Intact [ Control | 001 | 1 | 25 [Control | 001 | 1 | 25
SCH 57068 (mg/kg) SCH 57068 (mg/kg)
ovX OVX +E,

Fig. 5.
Mechanical properties of the femora and lumbar vertebrae after 12 weeks of treatment with

SCH 57068. Three-point bending strength of the femora (A). Compressive strength of the
fifth lumbar vertebrae (B). Scale bars represent the mean +S.E.M. (7= 9-12). *P< 0.0005
vs. OVX controls; **P< 0.0005 vs. OVX + E, controls.
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Fig. 6.

Serum cholesterol levels after 12 weeks of treatment with SCH 57068. Scale bars represent
the mean +S.E.M. (7= 9-12). *P< 0.0001 vs. OVX controls; “*P< 0.0001 vs. OVX + E;

controls.
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Serum LDL levels after 12 weeks of treatment with SCH 57068. Scale bars represent the
mean +S.E.M. (7= 9-12). "P< 0.05 vs. OVX controls; **P< 0.05 vs. OVX + E; controls.
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Fig. 8.

Hgmatoxylin and eosin-stained sections of rat uteri illustrating epithelial lining cells
obtained from intact controls (a), OVX controls (b), OV X rats treated for 12 weeks with
SCH 57068 0.01 mg/kg (c), 1 mg/kg (d) or 2.5 mg/kg (e), as well as OVX animals bearing
an implant of 17 p-estradiol (E,) (f), OV X rats bearing an E, implant treated for 12 weeks
with SCH 57068 0.01 mg/kg (g), 1 mg/kg (h) or 2.5 mg/kg (i). Note the absence of
stimulatory effect of SCH 57068 on the uterine epithelial cells in the OV X rat, as well as the
inhibitory effect of SCH 57068 (1.0 mg and 2.5 mg/kg) on uterine epithelial cells in the
OVX plus E,-treated rat (magnification of x125).
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Effect of 12-week treatment with SCH 57068 on body weight gain, uterine wet weight, serum HDL and

triglyceride levels in the ovariectomized rat

Table 2

Group Body weight gain (g)  Uterine weight (mg) HDL (mM)  Triglycerides (mM)
Intact 0.9+364 652 +239 1.98+0.104 0.600.08
ovX 33.3+27 171 45 2.55 +0.07 0.57 +0.04
OVX + SCH57068 (0.01 mg/kg) 125+ 264 184 +7 167400428 0.630.03
OVX + SCH57068 (1 mg/kg) 10.8+ 262 167 +2 1.60+0.062 0.710.07
OVX + SCH57068 (2.5 mg/kg) 10.4 + 254 160 +3 1.68 £0.044 0.66 £0.07
OVX +E, -12.0+3.7 533 19 2.35+0.06 0.43 +0.03
OVX + E, +SCH57068 (0.01 mg/kg) -15.9+1.6 530 21 212 +0110 0.51+0.03
OVX + Ep+ SCH57068 (1 mg/kg) ~ -16.3%3.1 308 +140 16340040 0432004
OVX + Ey+ SCH57068 (2.5 mg/kg) ~ -16.7 + 4.8 241 +6b 1.70+0.04b 0.39+0.03

Data are mean +S.E.M. of 9-12 animals.

4p<0.0001 vs. OVX rats.

b

P<0.0001 vs. OVX + E2 rats.
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