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Effect of different-intensity SEMFs on bone mineral density and histomorphometry in SD rats GAO Yu-hai, CHENG
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ABSTRACT Objective:To investigate the effects of different-intensity sinusoidal electromagnetic fields (SEMFs) on bone
mineral density (BMD) and histomorphometry in SD rats. Methods: Thirty female SD rats were randomly divided into three
groups; group A (a control group) ,group B (0.1 mT group) and group C (0.6 mT group). The rats in group B and C were ex-
posed to 50 Hz SEMFs 3 hours each day. However,the magnetic intensity was different between group B and group C:0.1 mT
for group B and 0.6 mT for group C. After 8 weeks, all the animals were killed. Changes of BMD and histomorphometric proper-
ties were observed. Results ; Compared with group A ,the BMD of whole body, femur and vertebrae of rats in group B increased
significantly ; the area percentage ,number and width of bone trabeculae in vertebrae and femur of rats in group B were larger
than those of group A ;but the resolution of bone trabeculae of rats in group B was lower than that of group A. The trabecular
number in group C rats were significantly decreased ,compared with that in group A rats. The outcome of double fluorescence
labeling in group B was found to be significantly different with that in group A. But the difference between rats in group A and
C was not significant. Conclusion ; This study demonstrates that 50 Hz 0.1 mT SEMFs can increase BMD, improve bone tissue
microstructure and , promote bone formation.
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Tab.1 Effects of different-intensity sinusoidal
electromagnetic fields on BMD of whole body , femur and

vertebrae in rats(x+s,g/cm?)

A5 BE ESEEE JBe By P

HEVR B2 2

A%l 10 0.147120.0064 0.103520.0109  0.116 2+0.005 5
B4l 10 0.1546+0.004 4" 0.1193+0.007 02 0.145 0£0.010 0°
C4l 10 0.1500£0.006 8" 0.099 3+0.007 4 0.118 6+0.005 3"
FH - 4.001 14.875 24.243
PH - <0.01 <0.01 <0.01

5 A 4 HE,“P=0.009,2P=0.000,“P=0.000;"P=0.288,"2P=0.287,
13P=0.611

Note: Compared with group A,*"P =0.009,%P =0.000,*P =0.000;"P =
0.288 ,2P=0.287,"P=0.611
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Tab.2 Histomorphometric indices of statics in the proximal tibia metaphysis of rats(xs)

2151 AL H/NREITRE (pm) /NGB E (wm) /N REECE (n/mm) H/NE R E 5 (%)
A4l 10 53.38+0.89 211.58+2.05 3.79+0.12 21.03+1.29

B4 10 67.21x1.23" 133.573.02 7.45£0.12 39.97+1.23*
c4l 10 55.21+0.87" 202.79+6.87" 4.3620.15" 22.85+1.63"
F{H - 166.317 271.603 698.868 167.962

P - <0.01 <0.01 <0.01 <0.01

5 A 4L, 9P=0.000,2P=0.000, *P=0.000,*P=0.000;"P=0.068 , P=0.053,*P=0.002,, *P=0.162
Note : Compared with group A ,*P=0.000,2P=0.000,°P=0.000, *P=0.000;"P=0.068 , 2P=0.053 ,'*P=0.002 , *P=0.162

£3 BAXR L RREHESH (vx)

Tab.3 Static indices of concellous bone in the L, of rats(x+s)

5 AL H/NREITRE (pm) /NS EE (um) /N (n/mm) H/NEHE 5 (%)
A4l 10 83.59+6.64 151.65£4.37 4.09+0.13 22.63%0.59

B4 10 133.25+12.62" 85.47+5.34° 8.92+0.09° 40.97+1.55%

c4l 10 89.08+4.36" 144.24+4.95" 4.5320.25" 21.250.94"

F{E - 95.388 164.310 749.783 300.509

P - <0.01 <0.01 <0.01 <0.01

.5 A 4l HER,'P=0.000,2P=0.000,“P=0.000,*P=0.000;"P=0.213,"2P=0.113,%P=0.019,>P=0.178
Note : Compared with group A,*'P=0.000,*P=0.000,*P=0.000,*P=0.000;"P=0.213,"2P=0.113,"P=0.019,"P=0.178
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Fig.1 Tibia bone tissue morphology (40x),red indicated as cortical and trabecular bone,blue indicated as bone marrow cavity,black indicated as the

epiphyseal line 1a. Control group 1b. Group B 1¢. Group C
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Fig.2 The fourth lumbar vertebra bone tissue morphology (40x),red indicated as cortical and trabecular bone, blue indicated as bone marrow cavity,

black indicated as the epiphyseal line 2a. Control group 2b. Group B 2¢. Group C

B)
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Fig.3 Effects of cortical bone double fluorescent labeling on tibia (200x ) ,tetracycline marked as yellow, calcein labeled as green  3a. Control group

3b. Group B 3c. Group C

B4 LB BUR OOHRICES R (200x) , B ENPUFRRBRIC, SRENG R EIRIC da XTHEAL 4b. B4l de.C4I
Fig.4 The effects of cortical bone double fluorescent labeling on the fourth lumbar vertebra (200x ), tetracycline marked as yellow, calcein labeled as

green 4a. Control group 4b. Group B 4¢. Group C
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