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Effects of low-level vibration load on bone regeneration rate of rabbit long bone
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Abstract: Objective To compare the repair effects of low-level whole body vibration (WBV) combined with porous titanium
alloy (pTi) and pTi alone on bone defects. Methods Porous cylinder filling materials made of Ti-6Al-4V power were implanted
into the lateral femur condyle of female New Zealand white rabbits which were randomly divided into the pTi group and pTi
+WBYV group according to the weight, each group of 12 rabbits. The rabbits in pTi+WBYV group had been subjected to 1 h/d
vertical WBV stimulation with frequency of 30 Hz and acceleration of 0.5 g since one week after the operation. All rabbits received
intramuscular injections of 8 mg/kg calcein on 14 and 4 days before sacrifice. After WBV stimulation for 6 and 12 weeks, rabbits
in each group were euthanatized for quantitatively comparing the mineral apposition rate of bone trabecula and the number of
osteoblast on the surface of bone trabecula. Results After the WBV stimulation for 6 and 12 weeks, the bone trabecula regeneration
rate of bone defects in pTi+WBV group was significantly higher than that in control group (P<0.05). And the number of osteoblast
in pTi+WBV group was significantly higher than that in control group. Conclusion WBV and pTi has the cooperation on the
treatment of bone defects. WBV can promote integration of pTi and bone trabecula, and enhance bone formation activity in vivo.
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a: Image of calcein fluorescent labeling (x40)
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b: MAR comparison at different points in time
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Fig.2 Calcein fluorescent double—labeling at 6" week and 12" week

WBYV: Whole body vibration; pTi: Porous titanium alloy; MAR: Mineral apposition rate. * P<0.05
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a: Control group (pTi)

b: Experimental group (WBV+pTi)
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Fig.3 Osteoblasts stained with toluidine blue at 12" week (x40)
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