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Abstract

Background: This study is aimed to determine the efficacy of X-Ray Microtomography (micro-CT) in predicting
oxytocin (OT) treatment response in rabbit osteoporosis(OP) model.

Methods: Sixty-five rabbits were randomly divided into three groups: control group, ovariectomy (OVX) -vehicle
and OVX-oxytocin group. The controls underwent sham surgery. OVX-vehicle and OVX-oxytocin groups were
subjected to bilateral OVX. The rabbits in OVX-oxytocin group were injected with oxytocin. In the Oth, 4th, 8th, 10th
and 12th weeks post OVX operation, bone mineral density (BMD) and bone micro-architectural parameters were
measured in three groups.

Results: Bone mineral density (BMD), bone volume fraction (BV/TV), Trabecular Number (Tb.N), and Trabecular
Thickness (Th.Th) decreased, while Trabecular Spacing (Th.Sp) and Structure Model Index (SMI) increased overtime
in all the three groups. In OVX-oxytocin group, the bone deterioration tendency is slowing down compared with
that of the OVX-vehicle group. The BMD of the OVX-oxytocin group was significantly lower than those in the OVX-
vehicle group at 12th week (P=0.017). BV/TV and Th.Sp in OVX-oxytocin group changed significantly from 8th
week (P=0.043) and 12th week (P=0.014), which is earlier than that of BMD and other bone micro-architectural
parameters.

Conclusion: BV/TV and Tb.Sp changed prior to BMD and other bone micro-architectural parameters with oxytocin
intervention, which indicate that they are more sensitive markers for predicting early osteoporosis and treatment
monitoring when using micro-CT to evaluate osteoporosis rabbit model.
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Background

Osteoporosis (OP) is a metabolic bone disease that affects
the whole skeletal system and characterized by general
reduced bone density from bone micro-architectural de-
terioration. According to literature, about 40% of post-
menopausal females suffer from osteoporosis globally [1].
People who suffer from osteoporosis commonly encounter
fragility fracture thus create a tremendous burden on
the society. Therefore, better understanding of the
disease process leading to prevention, early diagnosis
and treatment is important [2]. Estrogen deprivation
of experimental osteoporosis model in animals, such
as rats, rabbits, is most commonly used for the post-
menopausal osteoporosis study.

There are extensive literatures using X-Ray Microto-
mography (micro-CT) to study mouse/mice bone micro-
architectural changes. It can accurately detect BMD and
other micro-structure parametersas to assess early bone
degeneration in animal OP models. Bilateral ovariectomy
(OVX) rats are generally used as a classical OPanimal
model for postmenopausal OP research. However, the
rat skeletal system is different from human of lacking
Haversian system and limited bone remodeling accord-
ing to the literature [3]. These shortcomings create a
problem for using this model to assess some of the
newer osteoporosis treatment models. For example, the
bone-forming agents, which generate dynamic trabecular
and cortical bone remodeling in combating osteoporosis.
The rabbit model is a lot similar to human skeletal
system and more appropriate for use [3, 4].

There are several advantages of the rabbit model. First,
there is Haversian system in the rabbit bone. Second, the
cortical reconstruction activity in rabbit is like humans.
On top of that, the rabbit bone transformation and
maturation are faster than rats. Therefore, the experi-
mental results of rabbit model with drug intervention
for osteoporosis treatment should be theoretically
closer to human process than mouse/rat model [5]
and more relevant for clinical practice.

Micro-CT has been reported as a reliable high-throughput
method to assess fetal skeletons in developmental osteopor-
osis studies [6—8]. Micro-CT can measure bone mineral
density (BMD) and micro-architectural parameters reflecting
cancellous bone, such as bone volume fraction (BV/
TV), Trabecular Number (Tb.N), Trabecular Thick-
ness (Tb.Th), Trabecular Spacing (Tb.Sp) and Struc-
ture Model Index (SMI). Other parameters reflecting
cortical bone, such as bone surface-to-volume ration
(BS/BV), connectivity density (Conn. N), can also be
obtained. BV/TV represents the fraction of a given
volume of interest, total volume, or tissue volume that
is occupied by bone. It can evaluate relative changes in
bone micro volume present from one time point to
another or after a given treatment. Tb.Th and Tb.Sp

Page 2 of 9

are measures of the 3-D structure of cancellous bone.
Tb.N is taken as the inverse of the mean distance be-
tween the mid-axes of the structure to be examined.
SMI describes the degree to which the trabecular net-
work follows common plate-like or rod-like structural
models. It is known that the metabolic turnover rate of
cancellous bones is 8 times higher than that of cortical
bones. The early stage of osteoporosis is characterized by
sparse, thinned and broken trabeculae. In this pilot study,
we mainly studied those parameters representing cancel-
lous bone to reflect earlier bone degeneration than BMD
after OT intervention. Thus, micro-CT can effectively
evaluate both bone quantity and bone quality of osteopor-
osis at early stage by BMD and microstructural parame-
ters reflecting cancellous bone [9, 10].

As of now, bone restoration treatment has many side
effects. Hormone therapy can maintain bone mass and
reduce bone marrow fat, but it increases the risk of breast
cancer and cardiovascular disease [11].. The current treat-
ments for osteoporosis include anti-absorption therapy,
such as bisphosphonate, calcitonin, and selective estrogen
receptor modulator [12]. Oxytocin (OT) is an endogenous
endocrine hormone. Its receptors are positively regulated
by estrogens, through estrogen receptor-f because oral
administration of estrogen induces an increase in oxytocin
serum levels within 12 h in humans [13]. In-vitro studies
have found that oxytocin is one of the major regulators in
bone marrow mesenchymal stem cell differentiation,
which promotes its differentiation into osteoblasts and
inhibits differentiation into adipocytes [13-16]. Experi-
mental research proved that after ovariectomy, mice
plasma oxytocin values markedly decreased, while the
value of palsma oxytocin decreased in the control group.
Plasma oxytocin values of post-menopausal women suffer-
ing from osteoporosis were lower than those of healthy
post-menopausal women [15, 17]. Beranger et al [28]
found OT to be a prominent strategy for treating osteope-
nia, overweight, and fat mass redistribution without any
detrimental effects in a OP mouse model. Wang M et al
[29] reported OT promoted peri-implant bone healing
and osseointegration of titanium implant and recovered
the negative effects of OP in undisturbed bone tissue par-
tially. Butezloff MM [30] reported vibration therapy im-
proved bone quality and the quality of the fracture bone
callus in ovariectomized rat.

In this experiment, we use micro-CT to study early in-
vivo oxytocin efficacy on mitigating bone deterioration
in rabbit osteoporosis model.

Methods

Animals and experimental design

This experiment was approved by the Ethics Committee
of Shanghai Science and Technology Commission
[SYXK (Shanghai) 2014—0115] and the animal evaluation
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committee of Shanghai Tenth People’s Hospital of Tongji
University. Animal experiment of our research are strictly
followed the nursing guidelines and the experimental ani-
mal use system established by the Ministry of Science and
Technology of China in 2006. Rabbit bone has a quick
remodeling manner with Haversian system. It takes a
relatively short time for bone maturity of rabbit of
approximately 20 weeks [29]. Therefore, seventy-five
20-week-old (2.6 + 0.46 kg) New Zealand white rabbits
were used in the study (Department of Laboratory Ani-
mal Science, Tongji University, Shanghai, China). Five
rabbits died throughout the study period, among which
lin the OVX-Vehicle and 1 in OVX-Oxytocin group
died from diarrhea respectively, 1 died from anesthesia
overdose during operation, 2died from other unknown
causes. Rabbits were divided into three groups (n =25
per group): control group; OP group (OVX-vehicle);
and OP+ oxytocin group (OVX-oxytocin group). Daily
saline injection are performed for 10 consecutive days
after sham surgery in the control group. The sham sur-
gery was to hold up the ovaries and then returned to
their original position. The OVX-vehicle group was sub-
jected to OVXonly. The OVX-oxytocin group was treated
with OVX and subcutaneous injection of 1mg/kg of
oxytocin daily for 10 days after OVX or up to the experi-
mental points [15, 18]. To prevent infection, rabbits all
received antibiotics (penicillin 4 x 105 U-kg - 1, im.b. i.d.)
pre-operative and in first five poste-operative days. All
rabbits were kept in their individual cages with 12-h light
dark cycle and 20-26°C degree constant temperature.
The rabbits were weighted every week for dosing purpose.
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The rabbits in three groups were sacrificed by intravenous
sodium pentobarbital overdose (50 mg/kg) at Oth, 4th, 8th,
10th at 12%week after operation (five rabbits at each time
pointevery group). Afterwards, the femur sample was
soaked in 0.9% saline solution gauze and frozen at — 20 °C
[18]. Figure 1 shows the study flowchart. Figure 2 shows
the timeline of experimental design.

Micro-CT examination

The femur samples were first dehydrated using 70%
ethanol for 48 h. Then micro-CT (GE Health Care, Ex-
plore Locus SP, Milwaukee, USA) was performed with
the sample remain in 70% ethanol in a holder and placed
longitudinally. The micro-CT scanning parameters were
[19]: Tube voltage, 80 kV; 400 ms per frame of exposure
time; 450 uA for current; 0.5 for rotation step, with a
360° complete rotatio; 18 min of acquisition time. The
images were reconstructed at isotropic resolution as 45
um x 45 um x 45 um. The images were Gaussian filtered
(sigma = 0.8, support=1 voxel) and binarized using a
global thresholding procedure to separate critical bone
from trabecular bone [20-23]. The size for ROI is 5 mm
(AP) x 6mm (RL) x 17 mm (FH). The ROI is superiorly
placed 1.0 mm from the distal growth plate of the fem-
oral head within the femoral cortex. All images were
post-operated to isolate cancellous bone from cortical
bone and preserve its morphology using a threshold of
800 manually. Bone mineral density (BMD), structure
model index (SMI), bone volume fraction (BV/TV),
trabecular thickness (Tbh.Th), trabecular number (Tb.N),
and trabecular separation (Tb.Sp) parameters were

-

Twenty-week-old skeletally mature female rabbits

N

Control group
(0=25)

OVX-oxytocin
group (n=25)

Fig. 1 Study flowchart

The rabbits were sacrificed (n=5) at each time point in every group

Time points included baseline,
week 4, 8, 10, 12 after operation

Micro-CT examination (left proximal femur) at each time point in every

group
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Fig. 2 Timeline of experimental design

Timeline of the experimental design
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determined [20]. Micro-CT scanning was operated by
two professional technicians with 6 years working expe-
riences. Scans were repeated three times, average BMD
and bone micro-architectural parameters of each group
were taken from the same region of interest (ROI). All
the micro-CT raw datas were listed in Additional file 1

Statistical analysis

SPSS 17.0 statistical analysis software was used. Shapiro—
Wilk was used to test normalized distribution of data.
Differences in BMD and micro-architectural parameters
among the three groups were analyzed using two-way
ANOVA and Bonferroni post hoc test. Paired t test
was used to compare parameters between two groups
at different time points. P<0.05 was considered sta-
tistically significant.

Results

Determination of BMD and bone micro-structure
parameters

The coefficients of variability in this study were as follows:
BMD 1.87-2.01%, BV/TV 0.72-0.85%, SMI 0.94-1.27%,
Tb.N 0.81-0.96%, Tb.Th 0.69-0.86%, Tb.Sp 0.88—1.07%.
Table 1 shows determination results of bone micro-
structural parameters of specimens on upper segment of
left thigh bone of three groups of experimental rabbits at
representative time points. Figure 2a-f shows longitudinal
changes of BMD and bone micro-architectural parameters
of specimens taken from the upper segment of the left
femur of 3 groups of experimental rabbits at consecutive
time points (from Oth to 12th week). Figure 3a-f shows
detailed 3D images of the upper segment of left femur at
same representative time points. Three Intergroup
comparisons have been performed between control,
OVX-vehicle group and OVX-oxytocin group. P values
presented are not corrected for multiple comparisons.

As shown in Fig. 2a-f the experimental results of three
groups have a common trend of bone deterioration. BMD,
BV/TV, Tb.N, Tb.Th all decreased during the study, while
Tb.Sp and SMI increased overtime in all three groups.
Most strikingly, in OVX-oxytocin group, the bone deterior-
ation tendency is slowed down compared with that of the
OVX-vehicle group, for all parameters. More interestingly,
bone micro-architectural parameters BV/TV and Tb.Sp
are statistically different between OVX-oxytocin group and
OVX-vehicle group from 8th week on, which is early than
other micro-architectural parameters and BMD.

As shown in Fig. 2a, in the control group, compared
with baseline (Oth week), BMD demonstrated a gradually
descending trend. BV/TV, Tb.N and Tb.Th gradually de-
creased from Oth week to 12th week, while Tbh.Sp and
SMI increased overtime. In comparison to Oth week,
BMD value in the control group decreased by 30.3%
(P=0.024) at 8th week, 45.9% (P <0.01) at 10th week
and 58.6% (P < 0.01) at 12th week.In OVX-vehicle group,
BMD, BV/TV, Tb.N, and Tb.Th significantly decreased
after OVX operation from 4th week, meanwhile SMI
and Tb.Sp significantly increased from 4th week on,com-
paredto the control group.

In OVX-oxytocin group, BMD were not significantly
different until 12th week after operation compared toOVX-
vehicle group (P =0.017). Tb.N and Tb.Th values increased
by 25.21% (P =0.028) and 37.09% (P =0.017) at 10th week,
compared to those of OVX-vehicle group. Meanwhile, SMI
values in OVX-oxytocin group, decreased by 18.47% (P =
0.041) at the 10th week and 54.47% (P < 0.01) at the 12th
week, compared to those of OVX-vehicle group. Notably,
from 8th week on, the BV/TV of OVX-oxytocin group had
a significant increase of 17.25% (P =0.043), 49.19% (P <
0.01), and 21.37% (P = 0.031) at 8th,10th and 12th week, re-
spectively, compared to those of OVX-vehicle group. Tb.Sp
decreased by 44.48% (P=0.014), 58.67% (P<0.01) and
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OVX-vehicle group of the same time point

Fig. 3 a-f 3D micro-CT images of the proximal femurs in the three groups.3.1 3D images of a rabbit in control group at 12th week show that
bone loss is relatively slight and the femur trabecular microarchitectural is largely preserved. Subpanels 3-2, 3-3,3-4 represent the 3D images of a
rabbit in OVX-vehicle group at 4th, 8th, and 12th week after OVX respectively. The images show continuous cancellous bone microarchitectural
deterioration, trabeculae decrease, and enlarged interspace over time. Subpanels 3-5 and 3-6 are the 3D images of a rabbit in OVX-oxytocin
group at 4th and 12th week after OVX, respectively. The cancellous bone architecture has significantly been preserved compared with those in

71.23% (P <0.01)at 8th,10th and 12th week, respectively,
when compared to those of OVX-vehicle group. Both BV/
TV and Tb.Sp changed earlier after oxytocin intervention
than that of BMD, Tb.N, Tb.Th and SML

Our results showed that BMD had a consistent de-
scending trend along with bone micro-architectural pa-
rameters such as BV/TV, Tb.N, Tb.Th, whereas Tb.Sp
and SMI increased overtime in rabbit osteoporosis
model. Early OT injection in OVX-oxytocin could effect-
ively mitigate bone deterioration compared with that of
control and OVX-vehicle group. Both BV/TV and Tb.Sp
changed earlierafter oxytocininterventionthan that of
BMD, Tb.N, Tb.Th and SMIL

Weights of experimental rabbits

The body weight in the OVX-oxytocin group decreased
slightly, but no significant differences in body mass were
observed when compared with that at baseline or with
the data at the same time point with other two groups

(OVX-oxytocin group versus control group, P=0.733,
0.248, 0.624, 0.673, 0.071 from baseline to 12th week re-
spectively. OVX-oxytocin group versus OVX-vehicle
group, P =0.528, 0.174, 0.492, 0.616, 0.259 from baseline
to 12th week respectively).

Discussion

We used a compact micro-CT scanner to monitor the
micro-architectural changes in the rabbit’s cancellous
bone over time. Our main goal is to find which parameter
of micro-CT examination is a more sensitive and effective
marker as to predict early bone degeneration.The mech-
anism of how OT mitigate bone deterioration had been
explored by magnetic resonance spectroscopy and patho-
logical examination in our previous publications [18].
Therefore, the results of other imaging techniques (DXA,
MRS, etc.) or blood plasma biomarkers were not per-
formed in this experiment. In our study, we studied three
groups of rabbits including: a control (sham-operated)
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group, an ovariectomized group (OVX-vehicle) and an
ovariectomized group with oxytocin treatment started 2
weeks after the surgery. CT measurements were taken
consistently for 12 weeks after the surgery of all three
groups. Different pattern of changes in rabbit cancellous
bone micro-architecture were observed between the three
groups over time. Micro-CT imaging was performed
to quantitatively measure the bone mass on the basis
of BMD and most common micro-architectural para-
metersof cancellous bone including: BV/TV, Tb.N,
Tb.Th, Tb.Sp, SMI, which reflect bone micro volume,
trabecular bone number, thickness, spacing, and tra-
becular network, respectively [8]. Our study found
that BV/TV and Tb.Sp changed prior to BMD and
other bone micro-architectural parameters with oxyto-
cin intervention, which indicate that they are more
sensitive markers for predicting early osteoporosis and
treatment monitoringwhen using micro-CT to evalu-
ate osteoporosis rabbit model.

Boyd et al [5] reported rat had a 33% of bone volume
decreases 1 month after OVX, and 72% after 3 months
compared to baseline measurements. Significant changes
in bone volume ratio, trabecular number and separation
were found. Perillie E et al [19] used micro-CT to study
the morphometric changes in the tibiae of the rats. They
studied three groups of rats including a group of ovari-
ectomized rats, a group of sham-operated rats and a
group of ovariectomized rats with zoledronic acid treat-
ment. The study demonstrated a decrease in BV/TV,
Tb.N and increase in Tp.Sp of the OVX group with most
rapid change happened between week 4 and 8. For the
group receiving zoledronic treatment, BV/TV was similar
to the baseline at week 4. However, during the first 2
weeks after surgery of ovariectomy, there was increase in
Tb.Sp and SMI with decrease in Tb.N, signaling bone loss.
After 2weeks of treatment with zoledronic acid, there
appears to be reversing course of bone loss.Allison R.
Altman et al [21] used the micro-CT to study young and
adult rat tibiae with sham operation or intermittent para-
thyroid hormone treatment. The new bone of the parathy-
roid hormone-treated rats had greater trabecular number,
trabecular bone volume fraction, and trabecular thickness
than those of the sham operation rats, demonstrating the
PTH’s anabolic effect on bone modeling.

We observed decreases in BV/TV, Tb.N, and Tb.Th, and
increase in SMI in the control (sham operation) group.
These changes indicate bone mass loss as in aging. This re-
sult is consistent with literature of reported findings in
both rats and rabbits with bone growth [18, 22, 23].
Continuous deterioration of cancellous bone was observed
of the ovariectomized rabbits (OVX-vehicle group). There
were decrease in BMD, BV/TV, Tb.N, Tb.Th and increase
in Tp.Sp and SMIL The change first appeared 4th week
post operatively. And by 8th post-operative week, the
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changes plateaued. These findings were also in agreement
with literatures [18, 24]. Oxytocin injection acts through
preventing the cancellous bones decrease in BV/TV and
expansion of trabecular bone spacing. From 8th week on
after ovariectomy, the OVX-oxytocin group BV/TV was
significantly higher than that of OVX-vehicle group at
8th(17.25%, p =0.043), 10th (49.19%, p <0.01) and 12th
week (21.37%, p = 0.031). Additionally, Tb.Sp decreased by
44.48% (p = 0.014), 58.67% (p <0.01) and 71.23% (p < 0.01)
respectively from 8th to 12th week, when compared with
those of OVX-Vehicle group.Thus, we demonstrated that
early oxytocin treatment prevented cancellous bone loss
secondary to the surgery of OVX. Additionally, the struc-
tural parameters returned to baseline. At 8th week, signifi-
cant increase in BV/TV and decrease in Tb.Sp were
observed of the OVX-oxytocin group.This change suggests
that there is bone growth in OVX-oxytocin group, while
OVX-vehicle group showed continuous bone loss. These
findings indicate BV/TV and Tb.Sp could be more sensi-
tive indexes than BMD or other bone micro-architectural
parameters in predicting oxytocin intervention efficacy for
osteoporosis treatment.

In our experiment, bone substances of rabbits in
control group, OVX-vehicle group and OVX-oxytocin
group at initial stage (Oth week) were kept relatively
stable, and afterwards, marked bone deterioration ap-
peared in different time points varied within three
groups. After OVX operation, bone micro-architectural
parameters BV/TV, Tb.N and Tb.Th rapidly decreased,
meanwhile Tb.Sp and SMI rapidly increased, which indi-
cated that osteoporosis evolving process was accompan-
ied by microscopic changes like attenuation, puncturing
and fracture of bone trabecula until micro-fracture hap-
pened and connecting structure was damaged, which
were manifested by small and sparse bones, osteopenia,
broadened trabecular space, transition of bone trabecula
from plate shape to rod shape and increased SMI. We
observed that bone loss has been largely preserved in
rabbit osteoporosis model with oxytocin intervention.
This result is in accordance with drug treatment re-
sponse of osteoporosis rat model in the literature [9, 21].
Moreover, micro-architectural parameter of BV/TV sig-
nificantly decreased while Tb.Sp significantly decreased
from 8th week on in OVX-oxytocin group, which chan-
ged prior to BMD, Tb.N, Tb.Th and SMI. Thus, our ex-
periment results showed that bone micro-architectural
parameters, BV/TV and Tb.Sp are more efficient param-
eters than BMD in predicting the mitigation of oxytocin
treatment in rabbit osteoporosis model.

One of the strengths of our study is the use of rabbit
OVX model.Rabbits have Haversian system that enable
them to remodel and achieve skeletal maturity quickly.
Rabbits become sexually mature around 20 to 24 weeks
of age and usually reach skeletal maturity around 38 to
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32 weeks [18]. By the age of 32—36 weeks, rabbits usually
have reached peak bone mass with regular bone resorp-
tion and formation. Therefore, the changes of bone tis-
sues can be observed within a short term [25]. The OVX
operation combined with intramuscular cortical hor-
mones injection of New Zealand white rabbits done by
Casfieda et al [3] was successful to induce osteoporosis
in a short time. Thus, provided a great model for longi-
tudinal imaging evaluation of osteoporosis research due
to its simple approach and low cost.

Oxytocin is a potential high-efficiency therapy for
treating osteoporosis. The main physiological function of
oxytocin is to boost uterine contraction in delivery
period and milk ejection in lactation period, and it is
sustainably secreted in human body for the whole life
and influenced from ovarian hormone level and age
increasing factors [26, 27]. It has been found that oxyto-
cin has direct regulating effect on bonemetabolism and
it has been verified that oxytocin participates in regulat-
ing bone remodeling of the parent in gestation period,
and oxytocin receptors exist on surfaces of both osteo-
blasts and osteoclasts [27]. Elabd et al. [15] proved that
oxytocin is one of the main factors regulating osteogenic/
adipogenetic differentiation of mesenchymal stem cells.
Through oxytocin intervention of pluripotent adipose dif-
ferentiation stem cells and bone marrow stem cells, it’s
found that oxytocin and its consubstantial matters
could facilitate osteogenic differentiation of stem cells
and inhibit its adipogenesis, which revealed that oxyto-
cin played a significant role in osteogenic/adipogenetic
differentiation process of mesenchymal stem cells.
Beranger et al [28] reported that after ovariectomy,
oxytocin injection was implemented for consecutive 2
weeks when bone metabolism and absorption de-
creased, or oxytocin was injected when the degree of
osteoblasts and osteoclasts activities decreased 8 weeks
after ovariectomy operation, and both had the effects of
inhibiting bone deterioration. In-vivo studies also found
that oxytocin has a role in inhibiting bone decay in rat
osteoporosis model [10]. Therefore, oxytocin is a
potential alternative therapy for treating osteoporosis.

Our study has several limitations. First, the number of
rabbits that were included in our study were relatively
small at various time points, which could potentially in-
crease experimental errors from individual differences. Sec-
ondly, side effects from oxytocin injection such as lowered
free activity of rabbit, food intake changes and breathing/
aeration ratio were not recorded. Even though, we did not
observe any change in food intake and metal condition of
the rabbits in all three groups. Thirdly, we did not record
the changes ofbone biomarkersin blood plasma,such as es-
trogen, alkaline phosphatase, Tartaric acid phosphatase,
etc. So, the interplay between plasma biomarkers, bone
mineral density and bone micro-architecture could not be
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studied in this experiment. Lastly, the dose of oxyto-
cin we used in the adult rabbit was different from
what would be used in humans for treating osteopor-
osis. Further study with clinical model that can be ap-
plied to human would be useful.

Conclusions

In summary, longitudinal micro-CT imaging was per-
formed and its efficacy for distinguishing the skeletal re-
sponse to oxytocin intervention was showcased in this
study. Bone BMD values had the consistent descending
trend with bone micro-architectural parameters in rabbit
osteoporosis model. Early in vivo oxytocin treatment
could effectively mitigate bone deterioration in osteopor-
osis rabbit model. BV/TV and Tb.Sp changed prior to
BMD and other bone micro-architectural parameters
with oxytocin intervention, which indicate that they are
more sensitive markers for predicting early osteoporosis
and treatment when using micro-CT to evaluate osteo-
porosis rabbit model.
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