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Effects of low-intensity pulsed ultrasound on mouse osteoporosis model
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Abstract; Objective Low-intensity pulsed ultrasound ( LIPUS) promotes osteoblast proliferation and mineralization. This
experiment explores the effect of LIPUS on mouse osteoporosis model on the basis of our previous cell experiments. Methods

Eight-week-old healthy female BalB/C mice ( SPF grade) were ovariectomized bilaterally to establish the mouse osteoporosis
model. After the models were established, mice were divided into blank control (CON) , positive control group ( estrogen group,
ESG), and LIPUS group. The mice were gavaged 1.24 pg estrogen containing distilled water each in the ESG. The mice were
irradiated on the spine using ultrasound (1.5 MHz, 40 mW/ cm’) for 5 minutes in the LIPUS group. Each mouse was treated 5
times per week for 8 weeks. Eight weeks later, bone mineral density and biomechanical properties around the irradiated spine were
measured. Results Serum estradiol and bone mineral density decreases obviously after establishing the osteoporosis model in
mice. After the follow-up intervention treatment, bone mineral density increased in a certain extent in LIUPS and ESG.
Biomechanics detection showed that the maximum load and maximum displacement improved in ESG and LIUPS compared with
those in CON. No bleed points were observed and the cell structure was intact in organ histological section after the experiments.
Conclusion We successfully establish the mouse model of osteoporosis. The results show that low-intensity pulsed ultrasound is a

safe method that can improve bone mineral density in osteoporotic mice and enhance bone strength and bone tenacity.
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Table 1 Parameters of the animal experiment

2 51 B (R HR T R iBIEVE =
(Group) ( Number) (Modeling method) ( Experiment parameter)
Xt ] R 51 5 -
( Control) ( Bilateral ovariectomy )
Py MEB RS 0.3 mL/
HEHCR 4L Estrogen) 6 B vasectoms) 5 d/w, 368 w
tateral ovariectomy ( Gavage with 1. 24 pg estrogen,5 d/w,8 w)
/em? ,5 min 7 8 5
(FC T T o 4 ] i 50 ;.5 Mszi,40 mW/em?,5 min #8755 M5
. . d/w,3L 8 w
(LIPUS) ( Bilateral ovariectomy ) 5 .
(1.5 MHz, 40 mW/cm”, 5 min LIPUS,5 d/w,8 w)
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Table 2 Serum estradiol concentration in the mice
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2.2 /NRESEHN

FARJG/INEUEAE DX i 2 B2 DXl T AR (o £ 750

53 BT AR AT B R sk T AP 28 R DX s AR (L
Hl) FHRLRE (18 1) o E R B % (BMD) |
o X R (Area) B (BMC) 45 R 8K,
TARIG B2 A 2 BT AR ETE A I R REL (R
3), THudfEd, FHEh, LIUPS 4/NRIET-—H,
Hopt/MNRAE R BAF, I #E A S S245 /il . ESG
4 LIUPS ZH 515 %

¥JTRCON  ¥J7JBESG  #J7JELIPUS

1 /DEREHXEEEX
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Table 3 Quantitative analysis of bone mineral density

of the spine area in mice

e BMC(g) Area(cm?) BMD(g/cmz)
FAW 0.3930.048 1.75+0.16  0.203 £0.005
(‘pre-operation )
FAE . 0.347 +0.053 " 1.68 £0.19  0.189 £0.007 *
( post-operation )
IRJ7 IR CON
(CON after treatment) 0.351£0.052  1.84+0.13  0.191 £0.004
A7 )R ESG .
(ESG after treatment) 0.311£0.047  1.33+0.21  0.234 £0.003
Sy <
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(LIPUS after treatment )
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Table 4 Results of the biomechanics measurement

25 e K # A RN
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Xt B8 2H ( Control ) 1.92+0.16 5.7+0.4
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Note: * P <0. 05 ,compared with pre-operation.
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Fig.2 Pathological sections of the main organs
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