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Summary
Objetive: Bazedoxifene is a 3rd generation SERM with agonistic effects on the bones, uterus and breast tissue. Our goal
has been to study the effects of bazedoxifene on bone quality of an experimental group of ovariectomized rats.
Material and methods: 3 groups of 15 6‐month‐old Wistar female rats were used: a control group, a group of untreated
ovariectomized rats and a group of ovariectomized rats treated with bazedoxifene (0.33 mg/kg/day). After 8 months
we studied the lumbar and femur bone densitometry, the microtomographic parameters, the biochemical markers for
bone remodelling and the bone biomechanical parameters.
Results: The ovariectomy depleted the femur and lumbar bone density. After receiving bazedoxifene, the lumbar bone
density showed partial healing. Bone remodelling increased recovering bazedoxifene formation levels. Bazedoxifene
promoted the recovery of the bone volume fraction (BV/TV), the bone surface density (BS/BV), the trabecular number
(Tb.N), the trabecular spacing (Tb.Sp), the trabecular pattern factor (Tb.Pf) and the structural model index (SMI). The
cortical surface increased after the ovariectomy and returned to normal levels with the administration of bazedoxifene.
The maximum deformation showed before the ovariectomy was also restored, partially cushioning the ovariectomized
rats’ weight gain.
Conclusions: Our study has shown bazedoxifene positive results on bone quality. This specific drug could be particularly
suitable for young postmenopausal women suffering or at risk of suffering osteoporosis.
Key words: bazedoxifene, bone mineral density, bone remodelling, microtomography, biomechanics, endometrial safety.

INTRODUCTION
Selective estrogen‐receptor modulators (SERMs) are
synthetic, nonsteroidal agents with estrogenic ago‐
nist‐antagonist activity in different target tissues1. Their
estrogenic responses are mediated by estrogen recep‐
tors (α and β). SERMs may present agonistic or antago‐
nistic behavior depending on the tissue type2,3. In
general, SERMs exhibit agonist activity in the liver, the
digestive tube, the skeleton and the heart, but antagonist
activity in the breast. In the uterus some SERMs mani‐
fest agonist activity while others show an antagonist be‐
havior1. Several co‐regulatory proteins modify the
behavior of the SERMs on gene expression and contri‐
bute to their tissue‐selective pharmacology.
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Tamoxifen is a SERM used as a mammary antiestro‐
gen for preventing and treating breast cancer with es‐
trogen agonistic activity in the uterus. Raloxifene has
been used for the prevention and treatment of osteopo‐
rosis and prevents breast cancer but presents some es‐
trogenic activity4. Bazedoxifene is a 3rd generation SERM
with agonistic effects on the bone and additional posi‐
tive effects on lipids, the uterus and the breast tissue5,6.
Due to its estrogen agonistic activity on the bone, ra‐
loxifene and bazedoxifene are used to treat osteoporosis.
Bazedoxifene has the advantage of a greater endometrial
safety, therefore it is as well widely used in combination
with conjugated equine estrogens for the treatment of
endometriosis7‐9.
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Our study focuses on the effects produced by bazedo‐
xifene on the bone. However, we find it interesting to
point out that bazedoxifene has also been identified as
an effective therapeutical agent against human colorec‐
tal cancer10, breast cancer11, gastrointestinal cancer12
and gastric adenocarcinoma13.
Regarding the effects on the bone, Keating et al.14
found that bazedoxifene reduced the rates of new vertebr
al fractures in patients affected by osteoporosis, as well
as the rates of non‐vertebral fractures in high‐risk pa‐
tients. Moreover, it is a very well‐tolerated drug, without
adverse effects on the endometrium or breast tissue7.
The purpose of our research was to study the effects
of bazedoxifene on the bone quality in detail, using an
experimental group of ovariectomized rats and long‐
term treatment (8 months). We examined the lumbar
and femoral bone densitometry, the microtomographic
trabecular and cortical parameters, the biochemical
markers reflecting bone formation and bone resorption
and the bone biomechanical parameters.

MATERIAL AND METHODS
45 6‐month‐old Wistar female rats from the Jimenez
Diaz Foundation animal facility were used. These rats
were kept at a constant temperature of 22ºC, observing
12‐hour light‐dark cycles and with free access to food
and drink. The food was a complete diet for rats and
mice (Panlab®, Barcelona, España). The average weight
of the rats at the beginning of the study was 333.6±32 g
(mean ± standard deviation).
The rats were randomly divided in 3 groups:
1. SHAM group (n=15): the ovariectomy was simula‐
ted; 2. OVX group (n=15): ovariectomized rats; OVX +
BZD group (n=15): ovariectomized rats, administered
0.33 mg/kg/day of bazedoxifene using a feeding tube for
8 months. The treatment started the day after the ova‐
riectomy had been performed and continued during the
following 8 months. Every single treatment was admi‐
nistered according to the EU directives on the protection
of animals used for scientific purposes and were appro‐
ved by the ethics committee of the Institute for Health
Research of the Jimenez Diaz Foundation.
The bazedoxifene drug was Conbriza® (Pfizer), dona‐
ted by Pfizer Laboratories. The dosage was calculated
based on the recommended treatment for osteoporosis
in humans, 20 mg/day taken orally, therefore the dose of
bazedoxifene we used on our rats was 0.33 mg/kg/day
through a feeding tube and 0.3 ml of water for each ani‐
mal.
For surgery, the rats were anaesthetized via intra‐
muscular injections of 0.7 ml of a 1:2 mixture of 2 g/ml
of xylazine hydrochloride (Rompun®) and 50 mg/ml of
ketamine (Ketolar®). Once anesthetized, all four limbs
were immobilized and the area to be operated on was
clipped. The animals were in the supine position, leaning
on their backs. The bilateral ovariectomy surgery was
carried out through an abdominal incision. To remove
the ovaries, the uterine horns were identified, one end
attached to the ovary and the other to the uterus. When
ties were established on either side of the ovary, we pro‐
ceeded to section and remove them. Once this process
finished, the incision was stitched. After 8 months of
treatment, the rats were weighed and sacrificed via ex‐
sanguination by a heart perfusion under anaesthesia
with Isoflurane (Forane®). Through this perfusion, we
obtained the blood samples that would be centrifuged

at 3,000 r.p.m. for 15 minutes to obtain the serum. This
serum was divided into aliquots and frozen at ‐80ºC, up
to the moment the bone remodelling parameters were
to be determined.
After extracting their blood, the rats were frozen at
‐20ºC until bone mineral density measurement had to
be taken. The day before such procedure, the rats were
introduced in a fridge at ‐20ºC in order to thaw. Then
their right and left femur were amputated using scalpel
and tweezer. Once the femurs were extracted and clea‐
ned, we performed a bone mineral densitometry on the
left femur and spine at L2, L3 and L4 levels.
Bone densitometry
We proceeded to the determination of the bone mineral
densitometry (BMD) of the left femur and the spine at
L2, L3 and L4 levels, undergoing a dual‐energy X‐Ray
densitometry (DXA). We used a machine called Piximus
(Hologic®, QDR‐1000 TM), a specific densitometer for
animal and small samples.
The BMD scanning was carried out on the femur en‐
tirely and on the whole three vertebrae (L2, L3 and L4),
and the results were expressed as the average of the ob‐
tained values. The inter‐ and intra‐assay coefficients of
variability were <0.53% and <1.2% respectively.
After taking this measurement, the femurs were
wrapped in gauze soaked in physiological saline solution
and kept frozen at ‐20ºC until the computerized micro‐
tomography was carried out. The right femurs were kept
in the same way for biomechanical testing. In these cir‐
cumstances, the mechanical properties of the bone were
not found to significantly change for at least 7 or 8
months. Likewise, no variations have been observed
after samples go through up to 5 short freezing‐thawing
periods15.
Biochemical markers of bone remodeling
Blood samples were thawed to determine biochemical
markers of bone remodeling.
Biochemical markers of bone formation:
‐ Osteocalcin (BGP): a specific commercial colorime‐
tric immunoassay (ELISA) was used for the determina‐
tion of osteocalcin levels in rats (Rat‐MID™ Osteocalcin,
IDS, UK). The sensitivity of the assay was 50 ng/ml, and
the inter‐ and intra‐assay coefficients of variability were
<5.0% and <6.6%, respectively.
‐ Procollagen I amino‐terminal propeptide (PINP): a
specific commercial enzyme immunoassay (ELISA) was
used to determine concentrations of PINP in rats
(Rat/Mouse PINP, IDS, UK). The sensitivity of the method
was 0.7 ng/ml, and the inter‐ and intra‐assay coefficients
of variability <5% and <8.2%, respectively.
Biochemical marker of bone resorption:
‐ Type I collagen carboxy‐terminal telopeptide (CTX):
a rat‐specific ELISA (RatLaps CTX‐I ELISA, IDS, UK) was
used. The sensitivity of the assay was 2.0 ng/ml and the
inter‐ and intra‐assay coefficients of variability of this
method were <5.6% and <10.5% respectively.
Microtomography
The left femurs of the rats were sent to the University of
Oviedo to study the bone microarchitecture from the
computerized microtomography (micro‐CT) images got
from the bone samples. This analysis was performed in
the distal metaphysis of the femur and in a cortical bone
ring of its diaphysis.
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All samples were scanned on a SkyScan 1174 desktop
X‐Ray microtomograph (Bruker, Kontich, Belgium). The
samples were placed with the long axis perpendicular
both to the base of the sample holder and to the X‐Ray
source. The images were obtained under the following
conditions: voltage of the X‐Ray source: 50 KV; X‐Ray
source intensity: 800 μA; use of 1mm aluminum filter;
resolution: 17.1 μm; sample rotation step: 0.4°; total ro‐
tation: 180°; frame averaging: 2; exposure time: 11,000
ms; approximate scanning time per sample: 3 hours and
50 minutes. 930 tomograms in TIFF format were obtai‐
ned from each sample.
The flat‐field correction was carried out at the begin‐
ning of every scan. The tomograms obtained from scan‐
ning the samples were reconstructed using the Feldkamp
algorithm, modified in the NRecon application, version
1.6.9.16 (Bruker microCT, Kontich, Belgium). The optimal
parameters selected were: ring artefact reduction: 8; beam
hardening correction: 30´; smoothing: 1.
The scanning and reconstruction parameters used
were the same for all samples. After the reconstruction,
two different volumes of interest (VOI) were selected
using the CTAn application, version 1.14.4.1, (Bruker, Kon‐
tich, Belgium) in which to determine the microstructural
properties and bone mineral density. In the case of the tra‐
becular bone, a VOI was selected starting at 1 mm from
the growth cartilage of the distal metaphysis of the femur
(taken as reference section) and occupying 3.4 mm in the
proximal direction (a total of 200 images), excluding the
cortical bone to be analyzed. For cortical bone analysis, the
growth cartilage of the distal metaphysis is again taken as
a reference, starting the VOI at 14 mm from it and covering
2.5 mm (150 images). The structural analysis of the VOI is
carried out with the software provided with the equip‐
ment (CTAn version 1.14.4.1). Once the results of the mi‐
crostructural parameters were obtained, the CTVol 2.2.3.0
program (Bruker, Kontich, Belgium) was used to visualize
the three‐dimensional models created with CTAn using
the Marching cubes 33 algorithm.
For the trabecular bone, standard cancellous bone
morphometric parameters were determined by a 3D
analysis of the trabeculae.
The parameters studied for the trabecular bone are
detailed below.
Surface and volume relationships:
The bone volume fraction (BV/TV) perfectly reflects
the bone loss or gain in the different groups. It is obtai‐
ned from the basic morphometric indexes, bone volume
(BV) and total volume of interest (TV). It is commonly
expressed as a percentage. The total area of the trabe‐
cular bone (BS) is measured by triangulating the surface
of the object. Its relationship with the volume of interest
analyzed is known as bone surface density (BS/TV). It
is expressed in mm‐1, as it is the quotient between an
area unit and a volume unit. The bone specific surface
(BS/BV) expresses the relationship between the total
area of the trabecular bone with the volume occupied
only by mineralized bone. Like the previous variable, it
is also expressed in mm‐1.
Direct metric indices:
The trabecular thickness (Tb.Th) is calculated follo‐
wing a method that occupies with spheres the structure
analyzed by distance transformation. It is usually expres‐
sed in mm or μm. The trabecular separation (Tb.Sp) is cal‐
culated in the same way, but this time occupying the
medullary cavities. It is expressed in mm or μm. The tra‐

becular number (Tb.N) means the number of times tra‐
beculae are traversed by an arbitrary path through the
volume of interest per unit length. The method is to
launch a line through the region of interest and count how
many times it crosses trabeculae. It is expressed in mm‐1.
Direct non‐metric indices:
The trabecular pattern factor (Tb.Pf) quantitatively
describes trabecular connectivity. It is an inverse connec‐
tivity index (the higher the Tb.Pf value, the less connected
the trabeculae are) based on the calculation of a relative
convexity or concavity index of the total bone surface, in
which the concavity of the trabecular surfaces implies
connectivity, while convexity indicates disconnected and
isolated structures. The higher the Tb.Pf value, the worse
connectivity the trabecular network shows, which implies
a decrease in mechanical resistance. It is expressed in
mm‐1 16. The structural model index (SMI) shows the re‐
lative prevalence of plate‐like or rod‐like trabeculae, in‐
dicating more presence of plates the closer its value get
to zero17. It is defined in a range of values from 0 to 3,
where 0 is an ideal plate‐shaped structure and 3 is a cylin‐
der. The degree of anisotropy (DA) is a measure of the
symmetry of the object or the presence/absence of struc‐
tures aligned in a certain direction. It is a dimensionless
variable. Zero is total isotropy and 1 is total anisotropy.
The different variables were directly measured using me‐
thods described in the bibliography18,19.
Two different analyses were carried out in the corti‐
cal region. The first one (endosteum‐periosteum sepa‐
ration) allowed us to calculate total volume, bone
volume and medullary volume. In the second one we re‐
port the porosity of the cortical bone.
Endosteum‐periosteum separation: the total volume
of the cross section inside the periosteum (VIP) is the
mean value of the volume occupied by bone and bone
marrow in the analyzed cross sections. It is expressed in
mm3. A low VIP value indicates that there is less bone
formation and more resorption, and the other way
round if we find a high value. Cortical bone volume
(Ct.BV) is the mean value of the volume occupied by
bone in the analyzed cross sections. It is expressed in
mm3. The medullary volume (Md.V) is the mean value of
the volume occupied by the bone marrow in the analy‐
zed cross sections. It is expressed in mm3. This value in‐
dicates the opposite of VIP.
Porosity parameters studied: cortical bone volume
excluding pores (Ct.BV); the ratio between the cortical
surface and the volume of the cortical bone without
pores (Ct.BS/BV); and the porosity of the cortical bone
(Ct.B.Po).
Biomechanics
The right femurs of the rats remained frozen at ‐80ºC and
were thawed prior to the mechanical test for proper pre‐
paration. The test was carried out on a universal testing
machine. A 3‐point bending test was set up, with a spacing
of 17.6 mm and an indenter diameter of 5.6 mm. The force
was applied perpendicularly to the axis of the bone, in the
region of the diaphysis, with an application speed of 10
mm/min (0.17 mm/s). We obtained a load‐displacement
curve for each sample and we proceeded to calculate the
diameter of the diaphysis from the average of 6 different
measurements, to minimize the effect of variability.
Analyzed biomechanical parameters:
From the curve resulting from each experiment, dif‐
ferent parameters indicating the mechanical characte‐
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ristics of the samples have been determined20: maxi‐
mum bending force at the time of mechanical failure;
displacement at the time of mechanical failure; extrinsic
stiffness; breaking energy; maximum tension; maximum
deformation; and Young's modulus.
Statistic analysis
The results have been expressed as mean ± standard de‐
viation (SD) of the different parameters. The treatment
groups have been compared using the Mann‐Whitney
test for unpaired samples (Medcal, Belgium). Differences
have been considered significant from a value of p<0.05.

RESULTS
Figure 1 shows the results obtained in the femur bone
mineral density (FBMD) and lumbar bone mineral den‐
sity (LBMD) of the rats studied. Ovariectomy produced
a significant decrease in bone density in the femur and
spine. Bazedoxifene treatment partially recovered lum‐
bar density, but not femur density.
Figure 2 shows the levels of the biochemical markers
of bone remodeling in the groups of rats studied. As ex‐
pected, markers of bone formation and resorption (BGP,
PINP, and CTX) experienced a significant increase after
ovariectomy. Bazedoxifene treatment recovered the
basal levels of BGP and PINP, without significant varia‐
tions in CTX levels.
Figure 3 shows a series of studied quantitative mi‐
crostructural parameter. Bone volume fraction (BV/TV)
and bone surface density (BS/TV) decreased after the
ovariectomy, partially recovering after the treatment
with bazedoxifene. Bazedoxifene also partially recove‐
red the increase in the trabecular separation (Tb.Sp)
produced by the ovariectomy, as well as the decrease in
the trabecular number (Tb.N), without acting on trabe‐
cular thickness (Tb.Th).
Figure 4 shows the non‐metric variables Tb.Pf and
SMI and the quantitative variables Conn.Dn and DA in
the groups of the studied rats. The trabecular pattern
factor Tb.Pf increased significantly in the ovariectomi‐
zed rats, indicating a significant loss of trabecular con‐
nectivity after the ovariectomy. Bazedoxifene treatment

partially corrected this loss. The ovariectomy also signi‐
ficantly increased the structural model index SMI, indi‐
cating a prevalence of rod‐shaped trabeculae, compared
to control rats, with a prevalence of plate‐shaped trabe‐
culae. Bazedoxifene treatment also partially corrected
this variation. The degree of anisotropy decreased sig‐
nificantly after the ovariectomy, increasing after treat‐
ment with bazedoxifene to values higher than that of the
control rats.
Figure 5 shows the results of bone volume + bone ma‐
rrow (VIP), cortical bone (Ct.BV) and medullary volume
(Md.V) in the cortical. Bone + marrow volume did not
seem to have varied significantly after the ovariectomy,
but it was lower in the ovariectomized rats treated with
bazedoxifene, suggesting an unresolved ovarian failure
influenced by this drug. Cortical bone volume (Ct.BV)
decreased significantly after the ovariectomy, with ba‐
zedoxifene not exerting a positive action. Medullary vo‐
lume (Md.V) increased after the ovariectomy, remaining
constant after bazedoxifene treatment.
Cortical bone volume decreased after the ovariec‐
tomy (p<0.05), with bazedoxifene treatment not produ‐
cing any effects.. The relative cortical surface increased
after the ovariectomy (p<0.05), normalizing after treat‐
ment with bazedoxifene. The porosity (Ct.B.Po) decrea‐
sed significantly after the ovariectomy (p<0.001), with
bazedoxifene treatment not producing variations.
Maximum displacement, stiffness, break work, maxi‐
mum tension, and Young's modulus did not vary with
the ovariectomy or the break work. The maximum ben‐
ding force at the time of mechanical failure decreased
with the ovariectomy (p<0.05), as expected, with no ef‐
fect from bazedoxifene. The maximum deformation be‐
fore rupture decreased with the ovariectomy (p<0.05),
recovering with bazedoxifene treatment.
Regarding the weights of the rats, at the end of the ex‐
periment the SHAM group weighed 380±25 g, the OVX
group 475±30 g (OVX vs SHAM, p<0.01) and the group
treated with bazedoxifene 425±15 g (BZD vs SHAM,
p<0.05; BZD vs OVX, p<0.05). The ovariectomy made the
rats gain weight and the treatment with bazedoxifene
partially cushioned this gain.

Figure 1. Femoral bone mineral density (F-BMD) and lumbar bone mineral density (L-BMD) in the 3 groups of rats:
SHAM (control), ovariectomized (OVX) and ovariectomized remodel treated with bazedoxifene (OVX + BZD)
L-BMD

F-BMD

0.30

0.28

0.26

a, b
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g/cm2

0.21

0.24

a

a

0.16
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OVX

OVX + BZD

SHAM

OVX

OVX + BZD

F-BMD. a: OVX vs SHAM, p<0.01; OVX+BZD vs SHAM, p<0.01; L-BMD. a: OVX vs SHAM, p<0.01; OVX+BZD vs SHAM, p<0.05, b: OVX+BZD vs
OVX, p<0.05.
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Figure 2. Biochemical markers of bone remodelling: osteocalcin (BGP), aminterminal procollagen I propeptide
(PINP) and carboxyterminal collagen I telopeptide (CTX)
in the 3 groups of rats: SHAM (control), ovariectomized
(OVX) and ovariectomized treated with bazedoxifene
(OVX + BZD)

BGP

200
a

ng/mL

180
160

b

140
120
100
SHAM

OVX

OVX + BZD
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a
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10

SHAM

OVX

OVX + BZD

BGP. a: OVX vs SHAM, p<0.01, b: OVX+BZD vs OVX, p<0.01; PINP. a:
OVX vs SHAM, p<0.01, b: OVX+BZD vs OVX: p<0.01; CTX. a: OVX vs
SHAM p<0.01; OVX+BZD vs SHAM p<0.01.

DISCUSSION
According to our results, bazedoxifene treatment par‐
tially recovered lumbar bone density, but not femur
bone density.
Coinciding with this, Barrionuevo et al.21 conducted
a study including 107 clinical trials in which it could
be concluded that there was a significant reduction in
vertebral fractures with bazedoxifene. Similarly, Jin et
al.22, studying 41 articles from clinical trials from 2015
to 2019, concluded that bazedoxifene prevents verte‐
bral fractures. Peng et al.23 conducting a systematic re‐
view of studies carried out over 3 and 7 years, and
Palacios et al.24, in a study carried out over 7 years, ob‐
served that the incidence of new vertebral fractures
was lower in women treated with bazedoxifene than
in the placebo group.
Regarding the biochemical markers of bone remo‐
deling, our results show a decrease in the same in BGP
and PINP levels after treatment with bazedoxifene, al‐
though without changes in PINP. Coinciding with our
results, Bueno et al.25 observed in a study carried out
in 7,492 patients that bazedoxifene reduced bone re‐
modeling in postmenopausal Latino women affected
by osteoporosis. In this regard, it is important to note
that not only the decrease in bone mineral density, but
also the increase in bone remodeling is associated with
an increased risk of fracture26, and that changes in os‐
teocalcin levels after 6 months of treatment predicted
the changes in bone mineral density observed after 2
years27.
Regarding bone quality, according to the parame‐
ters of the microtomography, our results showed po‐
sitive effects from the treatment with bazedoxifene on
the trabecular parameters BV/TV, BS/TV, Tb.Th,
Tb.Sp.Tb.N. Tb.Pf, SMI, DA and Md.V and on the corti‐
cal Ct.BS/BV, although the basal values of the rats
from the control group were not recovered in all
cases, but they did improve compared to the ovariec‐
tomized ones.
Saito et al.28 studied ovariectomized female adult
monkeys who were administered 0.2 or 0.5 mg/kg ba‐
zedoxifene for 18 months. The levels of immature and
mature cross‐links, BV/TV, and Tb.Th were higher in
the group treated with bazedoxifene than in the ova‐
riectomized group. However, the SMI was lower in the
group treated with bazedoxifene than in the ovariecto‐
mized group. Bazedoxifene treatment prevented the
deterioration of immature enzyme cross‐link levels, in
advanced glycosylation products, and in structural pro‐
perties such as B/ TV, Tb.Th, and Tb.Pf, which signifi‐
cantly control the bone strength of trabecular tissue.
Regarding biomechanical parameters, we observed
in our study that bazedoxifene also exerted a positive
action regarding the ovariectomized rats on the maxi‐
mum deformation to which the femur is subjected
when performing a force on it.
Lastly, bazedoxifene produced a positive action on
the weight gain experienced by rats after the ovariec‐
tomy, being a lesser weight gain than the experienced
by ovariectomized rats, although higher than the ex‐
perienced by the rats in the control group.
Most studies on the effects of bazedoxifene focus on
vertebral fractures, such as those previously discus‐
sed14,22‐24. Some authors such as Reginster et al.29 con‐
firm that bazedoxifene also reduces non‐vertebral
fracture risk in women with a high risk of suffering os‐
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Figure 3. Bone volume fraction (BV/TV), bone surface density (BS/TV), trabecular thickness (Tb.Th), trabecular
spacing (Tb.Sp) and trabecular number (Tb.N) in the 3 groups of rats: SHAM (control), ovariectomized (OVX) and
ovariectomized treated with bazedoxifene (OVX + BZD)
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BV/TV. a: OVX vs SHAM p<0.01; OVX+BZD vs SHAM, p<0.05, b: OVX+BZD vs OVX, p<0.05; BS/TV. a: OVX vs SHAM p<0.01; OVX+BZD vs
SHAM, p<0.05, b: OVX+BZD vs OVX, p<0.05; Tb.Th. a: OVX+BZD vs SHAM, p<0.05; Tb.Sp. a: OVX vs SHAM p<0.01; OVX+BZD vs SHAM,
p<0.05, b: OVX+BZD vs OVX, p<0.05; Tb.N. a: OVX vs SHAM p<0.01; OVX+BZD vs SHAM, p<0.05, b: OVX+BZD vs OVX, p<0.05.

teoporosis. Authors such as Yavropoulou et al.5 observed
an increase in lumbar BMD but not hip BMD after the
treatment with bazedoxifene, but, like Reginster29, they
did observe a decrease in the risk of non‐vertebral frac‐
tures in high‐risk postmenopausal women.
Regarding the comparative effect exerted by bazedo‐
xifene and other drugs, in a meta‐analysis carried out on
48,000 patients, Liu et al.30 observed that alendronate
and risendronate produced a greater positive effect than
bazedoxifene on osteoporosis, but with more side ef‐
fects. Gatti et al.31 report that bazedoxifene is as effective
as raloxifene in preventing bone loss in women with os‐
teoporosis and in reducing the frequency of new verte‐
bral fractures. Other authors such as Ellis et al.32
consider that bazedoxifene is comparable to bisphos‐
phonates to prevent vertebral fractures among women
with high‐risk postmenopausal osteoporosis.
In a study carried out by our group33, we administe‐
red zoledronic acid to ovariectomized rats and we ob‐
tained much greater effects on increasing lumbar and
femoral BMD on untreated rats than in the case of baze‐

doxifene. The rats' age conditions and ovariectomy time
were totally similar to those in this study, so the results
can be compared. Authors like Yavropoulou et al.5 state
that bazedoxifene does not seem to offer significant ad‐
vantages over other antiresorptive agents, but conside‐
ring the need for long‐term treatments for osteoporosis,
it is a drug that has a place in the long‐term therapeutic
scheme to combat this sickness. Authors such as Gatti et
al.31 suggest that, due to its particular profile, bazedoxi‐
fene can be considered as a second‐line therapy for
women between 65 and 70 years of age where bisphos‐
phonates are contraindicated or poorly tolerated. These
authors think that bazedoxifene may also be a first‐place
therapy in younger postmenopausal women to deal with
their menopause and the prevention of osteoporosis,
and that it could be prescribed alone or with conjugated
estrogens.
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Figure 4. Trabecular pattern factor (Tb.Pf), structural
model index (SMI) and degree of anisotropy (DA). In the
3 groups of SHAM rats (control), ovariectomized (OVX)
and ovariectomized rats treated with bazedoxifene
(OVX + BZD)

Figure 5. Bone volume + bone marrow (VIP), cortical
bone (Ct.BV) and medullary volume (Md.V) in the cortical in the 3 groups of rats: SHAM (control), ovariectomized (OVX) and ovariectomized rats treated with
bazedoxifene (OVX + BZD)
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