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Pulsed electromagnetic fields improve proliferation of rat marrow mesenchymal

stem cells induced by 5-azacytidine
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Abstract Objective To investigate the effects of pulsed electromagnetic fields on the proliferation of rat
marrow mesenchymal stem cells induced by 5-azacytidine. Methods Rat marrow mesenchymal stem cells in-
duced for 7 d with 5-azacytidine were exposed or unexposed to 50 Hz pulsed electromagnetic fields and then ran-
domly divided into A B C groups and 1 2 3 4 subgroups according to different inductance intensity and
different exposed time. Unexposed under pulsed electromagnetic fields was control groups . Proliferation capaci-
ty of rat marrow mesenchymal stem cells induced was examined by MTT method. Cell cycle was detected by
flow cytometry. Results Under 0.5 mT and 1 mT inductance intensity for 20 —30 min rat marrow mesenchy-
mal stem cells induced by 5-azacytidine were proliferated significantly in comparison with control groups while
restrained significantly proliferation cell under 0.5 mT and 1 mT inductance intensity for 30 —60 min compared
with control groups. Cell cycle at S + G, was increased under 0.5 mT and 1 mT inductance intensity for 20 —30
min and decreased under 3 kinds inductance intensity for 60 min and 5 mT over 30 min versus control groups.
Conclusion 50 Hz pulsed electromagnetic field at 0.5 mT and 1 mT inductance intensity for 20 —30 min can
promote the proliferation of mesenchymal stem cells by increasing cells at S and G, stage.
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pulsed electromagnetic fields PEMF proliferation index PI PEMFs  MSCs
MSCs
PEMF  MSCs 1.7
SPSS 11.0
1 2
1.1 2.1 PEMF MSCs
DMEM/HamF12 1:1 HyClone
FBS HyClone amphotericin B Sigma Percoll 10 pmol/L 5-aza 24 h
Prarmia 5- 5-aza Sigma 3d
2 MSC
0.5 mT 30 min
2 Wistar 100 ~ 120 g 2.2 PEMF MSCs
10 min 0.5 mT 1 mT 20 ~30 min
PBS 200 PEMFs P <0. 05 5 mT
1 000 t/min 5 min DMEM/F12 30 min 60 min 1 mT 60 min PEMFs
1.073 g /ml Percoll 2 500 /min P <0.05 1
25 min DMEM/F12 2 10% 1 MSCs
DMEM/F12 1~6 x10° D 490 n=10 x=zs
37 °C 5% CO, 0 min 10 min 20 min 30 min 60 min
80%  0.25% 0.01% EDTA 1:2 0 mil"0.262£0.013 - - - -
0.5 mT - 0.266 £0.019 0.280 £0.019° 0.322 £0.016" 0.253 +0.023
I mT - 0.273 £0.019 0.287 +0.033* 0.293 +0.026% 0.236 +0.018?
1.3 MSCs 5 mT - 0.262 £0.019 0.258 £0.017 0.240 +0.017* 0.218 0.011"
3 MSCs 1 x10° 25 em? a P<0.05 b P<0.0l OmT
3 10 /L 5-az 24 h PBS 2
pmo s 2.3 PEMF MSCs
10% FBS DMEM/HamF12 7d
PEMF 14 d 5-aza
0.25% 0.01% EDTA 96 6 }
MSCs 2 3
1.4 PEMF MSCs 10 min S+G,% 60 min
3 -1
S-aza 7d o MSC S x107ml 13 S+G,% SmT 20 30 60 min S
26 10 200 pl 0.51 +G,% 0.5mT 30 min 1 mT
SmI ABC 10 20 30 20 min~ S+G,% P<0.05
60 min 1234 0 mT
0 min PEMFs  Helmhlz 2 MSCs
10 n=10 %
cm
G, S+G, G, S+G,
0 mT 0 min 74.81 25.19 1 mT 30 min 73.27 26.73
4d 0.5 mT 10 min 442 24.68 I mT 60 min 7734 22.66°
0.5 mT 20 min 73.11 26.89 5 mT 10 min 75.72  25.58
1.5 MTT 0.5 mT 30 min 70.71  29.29% 5 mT 20 min 77.71  22.29%
0.5 mT 60 min 76.47  23.53¢ 5 mT 30 min 79.43  20.57
PEMF 4d 96 10 Ml MTT 1 mT 10 min 74.03  25.97 5 mT 60 min 80.09 19.91
4 h DMSO | mT 20 min 70.38 29,620
150 pl 20 min 550 a P<0.05 b P<0.0l 0 mT0 min
490 nm D 490
1.6 3
PEMF 2 96 0.25% +
0.02% EDTA 1 000 r/min
70% “ ”
488 nm DNA
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EC EMFs
EC cAMP
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50 Hz 2 mT
MSCs Blank ° DNA
DNA H-
S G, S G,M+S
> 12 Hz
1.1 mT PEMFs 8 h/d
S 1
135.4% PEMFs 5-aza I 2005 2715
VSCe 2 1555 - 1557.
Lee ° J. 2006 28
50 Hz  PEMFs 5 435-437.
MTT 3 ~
S Ca?*  CaMKII J.
2006 28 9 926 -928.
GM +S 4 .
S J. 2006 41 5 873 -875.
DNA PEMFs 5
5_aza MSCs 4d J. 2004 12 6 439 -443.
6 .
VT 0.5 1 mT . 2001 24 6 328 -330.
20 ~30 min PEMFs 7 )
5 mT 30 min 60 min 1 mT J.
60 min PEMFs 2004 26 7 385 -387.
14 d 8 Lee ] H McLeod K J. Morphologic responses of osteoblast-like cells in
monolayer culture to ELF electromagnetic fields J . Bioelectromagnet-
60 min 5 mT 20 min ies 2000 21 2 129 —136.
S+G6,% 0.5mT 1 mT 20~ 9 Blank M Goodman R. Initial interactions in electromagnetic field-in-
30 min S +G,% duced biosynthesis J . J Cell Physiol 2004 199 3 359 —363.
PEMF 5-aza MSCs

mmHg
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mmHg mmHg kPa
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