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Effect of 50 Hz 1.8 mT sinusoidal electromagnetic fields on bone mineral density in growing rats GAO Yu-hai,ZHOU
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ABSTRACT Objective:To study effects of 50 Hz 1.8 mT sinusoidal electromagnetic fields (SEMFs) on bone mineral den-
sity (BMD) in SD rats. Methods: Thirty SD rats weighted (110£10) and aged 1 month were randomly divided into control
group and electromagnetic field group, 15 in each group. Normal control group of 50 Hz 0 mT density and sinusoidal electro-
magnetic field group of 50 Hz 1.8 mT were performed respectively with 1.5 h/d and weighted weight once a week ,and observed
food-intake. Rats were anesthesia by intraperitoneal injection and dual energy X-ray absorptiometry were used to detect bone
density of whole body,and detected bone density of femur and vertebral body. Osteocalcin and tartrate-resistant acid phos-
phatase 5b were detected by ELSA ;weighted liver, kidney and uterus to calculate purtenance index,then detected pathologic
results by HE. Results : Compared with control group,there was no significant change in weight every week ,food-intake every
day; no obvious change of bone density of whole body at 2 and 4 weeks, however bone density of whole body ,bone density of
excised femur and vertebra were increased at 6 weeks. Expression of OC was increased,and TRACP 5b expression was de-
creased. No change of HE has been observed in liver,kidney and uterus and organic index. Conclusion:50 Hz 1.8 mT sinu-
soidal electromagnetic fields could improve bone formation to decrease relevant factors of bone absorbs, to improve peak bone
density of young rats, in further provide a basis for clinical research electromagnetic fields preventing osteoporosis foundation.
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Tab.1 Changes of body weight and food intake between two

groups (x+s)

Zigl REH) R (g) HEA(g)
X B2 15 180.86+33.96 15.95+2.03
M 15 182.14+35.93 16.57+1.98
FA{i - 0.005 1.979
P1H - >0.05 >0.05
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Tab.2 Bone mineral densities in rats between two groups (x+s)
) 4 5 (g/em?) . ) \ - P
25 &) JBe i 8 L (g/em?) HE 2% (g/em?)
2 JH 4 6 Ji

XJ HREH 15 0.140+0.003 0.143+0.003 0.150+0.003 0.135+0.004 0.140+0.002
IR RTE 15 0.142+0.003 0.145+0.004 0.158+0.003 0.140+0.002 0.152+0.004

F 1 - 2.627 3.884 51.799 15.409 104.182

P - >0.05 >0.05 <0.01 <0.01 <0.01

x3 MEAARNBEEFENSENBERIPRSARZEF «B ZEHEFLXEFERELLE (x+5)
Tab.3 Content of bone gla protein ,osteoprotegerin and nuclear factor kappa B receptor activation factor ligation ratio
between two groups(x+s)

20531 FB(H) HER (ng/ml) B A R R ME W R Sh(U/L)

X AL 15 363.50+5.59 679.51+12.81

LERCRTTE 15 473.74+21.55 18.61+4.80

F 1 - 367.544 242.118

Pia - <0.01 <0.01

F4 FHHAXRBERHBILE (1)
Tab.4 Changes of organic index between two groups(x+s)

2151 AL FE JHIE I

XJ HREH 15 0.003 0+0.000 2 0.003 1+0.000 2 0.002 3+0.000 1
ek 15 0.003 0+0.000 2 0.003 2+0.000 2 0.002 3+0.000 1

FAE - 0.067 0.737 1.000

P1{a - 0.798 0.398 0.326
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Fig.1 HE resluts of organs after sacrificed (x200)

1a. HE staining of uterine in control group showed gland was round or oval ,epithelial cells were
columnar, arranged neatly  1b. HE staining of liver in control group showed cells were polygonal ,stripes, arranged neatly, sinus clear 1e. HE staining of
spleen in control group showed blood vessels rich, cell type,cell staining clear 1d. HE staining of uterine in electromagnetic field group showed gland
was round or oval,epithelial cells were columnar,cells arranged neatly,no lesions of plasma 1le. HE staining of liver in electromagnetic field group

showed cell was polygonal ,striped ,neatly arranged ,sinus clear,no lesions 1f. HE staining of spleen in electromagnetic field group blood vessels rich,

clear cell staining, no lesions.
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