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Fig. 1 Schematic diagram of the
electromagnetic fields (EMF's) device
The EMFs device was studied by Lanzhou University of Technology.
The coils is placed in a 5%CO,, 37°C and 100% humidity incubator. The
device consisted of three parts: coils, control computer and amplifier.
The ROB cells were seeded on the 35 mm culture dish which was placed

on the bottom of the EMFs coils.
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Fig. 2 The osteoblast morphology was observed under

different treatment and at different time point(100x)

The osteoblast morphology photographed under contrast phase
microscope. (a) The osteoblast after being seeded 24 h, in which cell
morphology of triangle and fusiform appears. (b) The osteoblast after
being treated with Sinusoidal wave for 7 days, showing a vortex-like
distribution. (¢ ~ d) shows ALP activity. (c) is triangular wave treated
group. The osteoblast was treated with EMFs for 8 days and ALP was
stained. ALP activity significantly higher than that in control group. (d)
Control group. (e~ f) is Calcified tubercle stained with alizarin red. (e) is
triangular wave treated group. The osteoblast was treated with EMFs
for 10 days and stained with the alizarin red. Calcified tubercle area in
EMFs group was significantly larger than that in control group. (e)
Control group.
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Fig. 3 The osteoblast proliferation assayed by MTT
The proliferation of osteoblast was assayed by the MTT. The result
showed that sinusoidal wave significantly inhibited osteoblast
proliferation, whereas square wave enhanced the osteoblast proliferation.

*P<0.05 ps control group.
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Fig. 4 The ALP activity measured by ALP reagents
ALP activity was measured by the ALP reagents after osteoblast was
treated with EMFs for 3 days, 6 days, 9 days and 12 days. The result
showed that triangular and sinusoidal wave significantly increased ALP
activity. The data were represented as x = s (n=3). **P < 0.01 vs
Control group; *P < 0.05 vs Control group; *P < 0.05 vs others EMFs
group. [O: Control; [@: Sinusoidal wave; H: Square wave; @ :

Triangular wave; E: Serrate wave.
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Fig. 5 The collagen- I was tested by immunohistochemistry after 7 days EMFs treatment (200x)

The collagen- | was measured by immunohistochemistry after 7 days EMFs treatment (30 min/d) of osteoblast. (a) Triangular wave. (b) Sinusoidal wave.

(c) Serrate wave. (d) Square wave. (e) Control. The results showed that the positive clones in triangular wave and sinusoidal wave treated groups were

significantly more than those in control and other EMFs groups.
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Fig. 6 Calcified nodules stained by alizarin red
(a) The calcified tubercles in osteoblast stained by alizarin red after 10 days of EMFs treatment (30 min/d). (b) Calcified tubercle area was described by

Image-Pro Plus 6.0. The result showed that the calcified tubercle area in triangular wave and sinusoidal wave groups is significantly higher than that in

the control and other EMFs groups. The data were represented as x + s (n=3). **P < 0.01 ps Control group; *P<0.05ys EMFs group.
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Fig. 7 ALP activity in osteoblast
under different treatment

Activity of ALP was detected after osteoblast was treated with EMFs for
8 days(30 min/d). The results showed that the ALP activity in triangular
wave and sinusoidal wave groups is significantly higher than that in the
control and other EMFs groups. The data were represented as x + s
(n = 3). **P < 0.01 »s Control group; *P < 0.05 »s Control group;
AP < 0.05 vs other EMFs groups.
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Fig. 8 The Runx-2 mRNA expression was tested
by the real-time RT-PCR

The Runx-2 mRNA expression was tested by the real-time RT-PCR 24 h
after osteoblast was treated with EMFs (30 min/d). The results showed
that Runx-2 mRNA expression in the triangular wave and sinusoidal
wave groups is significantly higher than that in the control and other
EMFs groups. The data were represented as x + s (n=3). **P < 0.01 ys
Control group; *P < 0.05 ys Control group.
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Fig. 9 The effect of EMFs on the Opg mRNA
expression in osteoblast
The Opg mRNA expression was tested by the real-time RT-PCR 96 h
after osteoblast was treated with EMFs (30 min/d). The results showed
that the Opg mRNA expression in triangular wave and sinusoidal wave
groups is significantly higher than that in the control and other EMFs
groups. The data were represented as x + s (n=3). **P < 0.01 s Control

group; 2P < 0.01 vs others EMFs group.
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Fig. 10 The effect of EMFs on the Igf mRNA
expression in osteoblast
The Jgf mRNA expression was tested by the real-time RT-PCR 72 h after
osteoblast that was treated with EMFs (30 min/d). The results showed
that the Jgf mRNA expression in triangular wave and sinusoidal wave
groups is significantly higher than that in the control and other EMFs
groups. The data were represented as x + s (n=3). **P < 0.01 s Control

group.
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Effect of Four Different Wave of 1.8mT 50Hz Electromagnetic Fields
on Proliferation and Differentiation of Osteoblasts In vitro®

ZHOU lJian", MA Hui-Ping?, CHEN Ke-Ming"”, GE Bao-Feng",
CHENG Guo-Zheng", WANG Jia-Qi", WEI Zhe?
(" Institute of Orthopaedics, Lanzhou General Hospital of PLA, Lanzhou 730050, China;
2 Institute of Pharmacy, Lanzhou General Hospital of PLA, Lanzhou 730050, China;
3 Institute of Medical Engineering, Lanzhou General Hospital of PLA, Lanzhou 730050, China)

Abstract To investigate the effect of 50 Hz 1.8 mT sinusoidal, triangular, serrate and square wave
electromagnetic field (EMFs) on proliferation, differentiation and gene expression of osteoblasts in wvitro, the
newborn rat calvarial osteoblasts were isolated by enzyme digestion and randomly divided into 5 groups after one
passage. The EMFs treatment group is exposed to 50 Hz 1.8 mT sinusoidal, triangular, serrate and square wave of
EMFs and controls without EMFs treatment. The osteoblasts were exposed to the EMFs for 30 min/(time *day).
The cells were observed under the contrast phase microscope each day. The EMFs groups were arranged in spiral
appearance after 4~ 8§ days of the EMFs treatment. MTT result showed that sinusoidal wave significantly inhibited
osteoblast proliferation, whereas square wave enhanced the osteoblast proliferation. The ALP activity in triangular
and sinusoidal wave groups significantly increased (P < 0.01) compared with that in control. The number of
calcified nodules, ALP stained result and Collagen- [ immunohistochemistry tested result are according to the
result of ALP activity. There was a common result that sinusoidal and triangular wave significantly increased the
Igf, Opg and Runx-2 mRNA expression. The four different wave of EMFs at 50 Hz 1.8 mT enhances the
osteoblasts maturation, mineralization and Opg and Runx-2 mRNA expression of the osteoblasts, while sinusoidal

and triangular have the strongest effect.
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