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Abstract. Objective To investigate and validate the regulation of oxytocin on bone metabolism by establishment of osteoporosis
mouse model and injection of oxytocin in vivo. Methods Fifteen two-month-old C57/B6 mice were randomly divided into 3
groups, control group (C), OVX group (OVX), and OVX + oxytocin group ( OVX+OT), with 5 mice in each group. After
injecting oxytocin (5 wg/mice/day, s.c.) for 8 weeks, bone mineral density (BMD) of L, and the left femur of mice were
measured. Mouse bone marrow cells were extracted and then stained with alkaline phosphatase ( ALP) and Von Kossa staining to
identify the level of osteoblast differentiation. Moreover, qPCR was used to identify the expression levels of differentiation-related
genes. Results BMD of mice in OVX group was markedly lower than that of mice in C group ( P<0.0001). Oxytocin injection
observably increased BMD of mice in OVX+OT group compared with mice in OVX group ( P<0.0001). ALP staining result
showed that the osteoblast differentiation in OVX group was worse than that in C group, and the cell colony was the least. The
osteoblast differentiation in OVX+OT group was better than that in OVX group, with an increased dying area by 322.5%. Von
Kossa staining result showed that the cell colonies and calcium nodules in OVX group were smaller and less than that in C group.

OVX+OT group had more cell colonies and calcium nodules compared with OVX group, with an increased dying area by 62.3%.
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Furthermore, the differentiation of osteoblasts with addition of oxytocin in vitro was better than that without oxytocin. qPCR result

indicated that oxytocin up-regulated the expression of osteogenesis-related genes such as RUNX2, OSTERIX, and OPN at the

mRNA level ( P<0.0001). Conclusion Oxytocin enhances the anabolic action in regulating bone mass in mice, which suggests

the potential use of this hormone for the treatment of osteoporosis.
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Table 1 The primer sequences for qPCR detection of

osteogenesis-related genes

el Elk RS ek gl
m-Osteopontin/A 57 -ATG GTC ATC ATC GTC GTC €-3°

Osteopontin
m-Osteopontin/S ~ 5°-ATC TCA GAA GCA GCC TCT CC-3°
) m-Oslerix/A 57-AAT AGG ATT GGG AAG CAG AAA G-3
Osterix m-Osterix/S 57-TAT GCT CCG ACC TCC TCA AC-3’
Runs? m- Runx2/A 57-CCG TCA GCG TCA ACA CCA TC-3
m-Runx2/8 57-CCT CAG CAT CCT ATC ACT TC-3°
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Fig.1 Measurement of bone gray values of the femur and lumbar vertebra in mice
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Fig.3 Changes of bone gray values of the lumbar vertebrae L,-L; of mice before and 8 weeks after oxytocin injection ( ™ P<

0.001, ™ P<0. 0001)
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Fig.4 Oxytocin promoted ALP activity of osteoblasts

a; C group, b: OVX group, c: OVX+OT group, d: C group +OT (107 mol/L), e: OVX group+OT (107 mol/L) ,

f: OVX+0T group + OT (107 mol/L)
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Fig.5 Oxytocin promoted osteoblast mineralization in vitro

a: C group, b: OVX group, ¢: OVX+OT group, d: C group +OT (107 mol/L), e; OVX group+OT (10™* mol/L), f; OVX+OT group + OT (10°* mol/L)
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Fig.6 Oxytocin promoted the expression of osteogenesis-related genes OPN, Runx2, and Osterix ( * P<0.05, ™ P<0.01,

0.001, " P<0.0001)
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