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Electrical stimulation promotes the differentiation of rat bone marrow mesenchymal

stem cells to cardiomyocyte induced by S-azacytidine in vitro

YAO Qing SONG Zhi-Yuan MA Xian-guang 'Department of Cardiology Southwest Hospital *Department of Physics College of
Medicine Third Military Medical University Chongqing 400038 China

Abstract Objective To investigate the effects of electrical stimulation on the differentiation of rat bone
marrow mesenchymal stem cells MSCs to cardiomyocyte induced by 5-azacytidine in vitro. Methods MSCs
from Sprague-Dawley SD rats were cultured and passed repeatedly to P3. MSCs were treated with 5-azacyti-
dine 10 pmol/L and incubated for 24 h. The induced MSCs were divided to stimulated group and non-stimu-
lated group and every groups divided by incubated for 1 2 3 and 4 weeks were named as subgroup T 1 1l
and [V respectively. MSCs of stimulated group were stimulated for 30 min every day by supra-threshold square
biphasic pulses 2 ms duration 1.5 Hz 20 wA  and the stimulation was initiated 1 d after inducing. Light
and electronic microscope were used to identify the influences of characteristic morphological of MSCs in every
subgroups and immunocytochemistry was used to identify the expression of a-actin ¢TnT Cx43 in MSCs. Re-
sults The growth of MSCs in stimulated group was better than that of non-stimulated group. MSCs of stimula-
ted group exhibited differentiation into cardiomyocyte-like cell at 1 week after inducing earlier than that of no-
stimulated group 2 weeks . In stimulated subgroup [ scattered myogenic structure was observed in the plas-
ma of some cells under electronic microscope and a-actin ¢TnT expressed in some cells but not that be ob-
served in non-stimulated subgroup [ . In cells of stimulated subgroups Il to IV the expression level of a-ac-
tin ¢TnT Cx43 of were all higher than that of non-stimulated subgroups respectively. Conclusion Electrical
stimulation simulating the heart beating could redound differentiation of rat bone marrow mesenchymal stem
cells MSCs to cardiomyocyte induced by 5-azacytidine in vitro.
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mesenchymal stem cells
MSCs 3 15 g/L
1
1999  Makino *  MSCs 4
5- 5-aza
MSCs
MSCs
MSCs 1
1.5.2 5- 24 h
5- 30 min 1.5 Hz 2 ms 20 pA
MSCs 24
MSCs
1 1.6 MSCs
1.1 PBS 2.5% 1%
DMEM Gibeo TBD Epon812
Sigma 5- Sigma c¢TnT SANTA
CRUZ a-actin Sigma Connexin43 Sig- 1.7
ma SABC DAB 0.01 mol/L PBS 3 4%
5 30 min 20 min
1.2 20 min c¢TnT o-
S-aza P3 MSCs actin Cx43 4 C
1 30 min 30 min
234 4 I T m 1V 0.01 mol/L PBS 3 5 min
1.3 MSCs DAB 10 min
MSCs 6 1 MSCs  PBS
SD 120 ~ 140 g Tiger920
1% 50 ms/kg
1.8
DMEM xxs SPSS 10.0 t
XZ
10 x 10°*/ml 25 em’ 37C )
5% CO, Co, 3~4 1
12~15d  MSCs 90% P1 2.1 MSCs
80% 1:2 MSCs
1.4 24 h 48 h
3 MSCs 3
25 000/ 12 12 x 12 mm 74d 14 d
24 h PBS 2
10 pmol/L  5- 10% FBS 24 h P
PBS 3
5%FBS 3 1 2.2 MSCs
1.5
1.5.1 MSCs

13 mm
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1 a-actin ¢TnT
Cx43
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234 a-actin ¢TnT Cx43
1 PBS
3-5 4 1 ¢TnT SABC x 400
1 5-aza MSCs a-actin ¢TnT Cx43 n=8
a-actin c¢TnT Cx43
I 0.023 +0.005 0.026 +0.008 0.024 +0.004
I 0.046 £0. 0042 0.059 £0.010> ¢ 0.053 +0.009" ¢
il| 0.088 +0.006" 0.118 £0.009> ¢ 0.109 +0.007" 4
v 0.081 +0.005" 0.121£0.011% 4 0.114 £0.010"> ¢
I 0.056 +0.0122 0.048 £0.0112 0.047 £0.0132
I 0.112 £0.010> ¢ 0.102 +0.012> 4 0.106 £0.010> ¢
il| 0.157 £0.013> 4 0.142 +0.010> 4 0.145 £0.011> ¢
v 0.161 £0.012" 4 0.146 £0.011> ¢ 0.144 £0.012" ¢
a P<0.05 b P<0.01 1 c P<0.05d P<
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