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Effect on different intensity of sinusoidal electromagnetic fields on the biomechanical properties

in rats
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Abstract: Objective To investigate the effect of the different intensity of 50 Hz sinusoidal electromagnetic fields ( SEMFs) on
the biomechanical properties in rats. Methods Twenty-four 6-week-old female SD rats were fed for 1 week. They were randomly
divided into 3 groups: normal control group, 0.1 mT SEMFs group, and 0. 6 mT SEMFs group. Except to rats in the control
group, rats in other groups were given SEMFs for 3h every day. After 8 weeks, bone mineral density (BMD) of the whole body
was measured using dual-energy X-ray absorptiometry. Bilateral femurs and the tibia were collected. The biomechanical properties
of the left femurs and the vertebrae were tested using an AG-X multifunctional detector. The microstructure of the right femurs was
scanned and analyzed using w-CT. The heart, the liver, the spleen, the lung, the stomach, the kidney, the adrenal gland, and the
uterus were all collected and weighed. The organ index was calculated and the routine pathological detection was performed.
Results The organ index of all the organs showed no significant difference, and the pathological observation also showed no
abnormal changes. Comparing to those in control group, the whole body BMD, femur maximum load, elastic modulus, yield
strength, the fourth lumbar maximum load, elastic modulus, and bone volume, trabecular number and thickness from micro-CT
scans increased significantly in 50 Hz 0. ImT SEMFs group (P <0.01). Trabecular separation in 50 Hz 0. ImT SEMFs group was
significantly lower than that in control group (P <0.01). No statistical difference was found between 50Hz 0. 6mT SEMFs group
and control group. Conclusion 50 Hz 0.1 mT SEMFs can effectively increase BMD, improve the bone microstructure
organization and the biomechanical properties, and reduce the risk of osteoporotic fractures.
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Table 1 The effect of different-intensity of sinusoidal

electromagnetic fields effect on the whole

body BMD (x +s, n=8)

il LY BHE (g/cm’)
X HR 0. 1463 +0. 0046
0.1 mT 0. 1565 +0. 0056 ™

0.6 mT 0. 1491 +0. 0074

wL p <0.01 vs control
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Table 2 The result of three-point bending of the

femurs in various rat groups (x *s,n=8)

Sr e R (N) SPERL (mPa)  JE ISR (N)
Xt I8 84.57+7.92  1440.50 +270.86  32.52+5.78
0.1 mT  99.3410.51" 1795.79 £162.42™ 47.55 +8.23*

0.6 mT _ 89.30+6.31  1496.14 +251.63  39.24 +7.46

. ™ P <0.01 vs control

R3 HFYHKR 4 EFRBN LR (v 25, n=8)
Table 3 The result of the compression test of the

[4 in various rat groups (x +s,n =8)

Sr I R (N) AL (mPa)
bRl 79.98 +5.30 105.74 +19.39
0.1 mT 97.75+4.76 142.53 £32.82 "

0.6 mT 84.25 +4.23 107. 66 +24. 85

H:"P<0.05,™ P<0.01 vs control
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Table 4 The effect of different-intensity of sinusoidal electromagnetic fields on bone histomorphometry

analyzed using micro-CT (x +s,n=8)

il BV/TV(% ) Th. Th(mm) Th. N(mm ") Th. Sp(mm)

Xt 1 0.399 £0. 029 0. 053 +0. 005 5.510 £0. 418 0.121 0. 020
0.1 mT 0. 603 £0. 045 ** 0.090 0. 013 ** 6.395 £0.302** 0.068 £0.012 **
0.6 mT 0. 450 +0. 045 0. 065 =0. 009 5. 866 +0. 298 0. 096 +0. 024

™ P <0.01 vs control ; BV/TV  FXEAFL; Th. N, B/NEEER; Th. Th, B/NREEE; Th. Sp B /N> B F
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1 KBS micro-CT BG5BT K T &l
(A) AXFIE S (B) . N 0. ImT FHREHAL; (C) . 0. 6mT HLIEY
Fig.1 Micro-CT imaging analysis of the largest cross-sectional view of rat femurs

(A) Control group; (B) 0. ImT SEMFs group; (C) 0. 6mT SEMFs group

2 KREBEHE micro-CT AR5 1 =4t &
(A) X (B) 0. ImT UGS 5 (C) -4 0. 6mT ML
Fig.2 Micro-CT 3 — D imaging analysis of the rat femurs
(A) Control group; (B) 0. 1mT SEMFs group; (C) 0. 6mT SEMFs group
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