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Preventive effect of bionics-pulsed electromagnetic field on biomechanical property of bone

YE Qing, TAN Zu-jian, LIU Le-bin, ZHAO Ying ( Department of Orthopedics, Southwest Hospital, Third Military Medical University,

Chongqing 400038, China)

Abstract: Objective To study the protective effect of bionics-pulsed electromagnetic field (BEMF) on the bi-
omechanical property of the bones of Wistar rats. Methods —Thirty-two 3-month-old female Wistar rats were divided
into 4 groups (n =8 in each group). The 8 rats of group A (the control) were treated normally and received injec-
tions of saline in the same amount of drugs for the rats of other 3 groups. The rats of group B received injections of
desamethasone (1 mg/kg, 2 intramuscular injections/week ) . The rats of groups C and D received injections of desa-
methasone in the same procedure as that of group B. In addition, the rats of group C received daily subcutaneous in-
jections of calcitonin in the dosage of 2 [U/kg and those of group D were irradiated with BEMF once daily. The results
of the 3 kinds of therapeutic procedures were observed 8 weeks later. Results  After the irradiation of BEMF, the
biomechanical parameters of the lumbar vertebrae and the femur were far higher in the rats of group D than in those of
group B. Conclusion BEMF irradiation is effective to prevent the decrease of biomechanical properties of the bones

of the rats.
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Tab 1 Comparisons of biomechanical property of femur under different therapeutic methods (x + s)

Group Maxi-loads (N) Maxi-displacement (mm) Capacity (]) Maxi-stress (mPa) Maxi-strain ( mm/mm) ( Moliang) (mPa)
A 119.97 +4.10 1.102 £ 0.030 104.80 + 16,32 107.94 +7.66 0.221 £ 0.008 4 485 + 622
B 98.80+3.05" 0.631 £0.060"" 84.90+23.45" 83.80+5.58*" 0.109 £0.010** 3 750 + 564 **
C 112.50+ 5.01 *## 0.939 +0.040* ## 97.41 + 13,55 99,28+ 6,24 " 0.189+0.005## 4353+ 528"
D 117.80 + 3,06 1k 0.993 +0.40* 98.09 +21.62* 103.86+5.88%# 0.197+0.005* 4 446 + 48911
*: P<0.05, *%: P<0.0l, vs group A; #: P<0.05, ##: P<0.0l, = group B; d: P <0.05, vs group C
F2 ARATRETHEEDNESHOLR (x+5)
Tab 2 Comparisons of biomechanical property of vertebral body under different therapeutic methods (% + s )
Group Maxi-loads (N) Maxi-displacement (mm) Maxi-stress (mPa) Maxi-strain ( mm/mm) (Moliang) (mPa) Beak capacity (J)
A 156.32 +3.46 0.526+0.078 26,38 +3.88 0.268 + 0,250 198.00 + 15,83 0.126 2+0.0320
B 123,15+ 12.44 % 0.338 +0.0427* 17.33+2.11* 0.123 0,130 106.00.+ 11.88" 0.0515+0.011 0**
C 140.22 £5.66*" 0.488 +0.052" 19.26+3.15°% 0.236+0.210% 168.00 + 17,32 0.106 6+0.015 0%
D 149.22 £ 11.23%# 0.519+0.039* 24.88+3.69" 0.247 +£0.300" 179.00 +21.22* 0.1198+0.021 0"*
%2 P<0.05, %% P<0.01, us group A; #: P<0.05, ##: P<0.0l, vs group B
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