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Differentiation of mesenchymal stem cells from rat bone marrow into cardiomyo-

cyte-like cells in vitro

ZHU Shu-xia', SONG Zhi-yuan', LUO Xiang-dong®, TONG Shi-fei', SU Yong-yue’, LIANG Guang-ping’, TANG
Hong-yingz( ' Department of Cardiology,? State Key Laboratory of Trauma, Burns and Combined Injury, Institute of Burns, Southwest Hos-
pital, Third Military Medical University, Chongqing 400038, China)

Abstract; Objective To explore the optimal condition for the differentiation of rat bone marrow mesen-
chymal stem cells (MSCs) into cardiomyocyte-like cells in vitro. Methods The MSCs were purified by percoll
mediated density gradient centrifugation, and then randomly divided into A, B and C groups treated with 5, 10,
20 wmol/L 5-azacytidine, respectively. MSCs in each group were treated with 5-azacytidine for 12, 24 and 48
h, and then cultured for 28 d before examination. The morphological changes in MSCs were observed with in-
verted microscope. The expression of a-actin and ¢TnT was determined by immunohistochemistry and the pro-
tein expression of ¢TnT was determined by Western blotting. Results At day 28 after induction with 5-azacyti-
dine, scattered myogenic structure was observed in the plasma of MSC under electronic microscope. Positive ex-
pression of a-actin and ¢TnT were detected with immunohistochemistry. As compared with 10 pmol/L (48 h)
and 20 pmol/L (12, 24 and 48 h) subgroups, there was no significant difference in the expression of cardiac
troponin T among 5 wmol/L (48 h) and 10 pmol/L (24 h) groups without effect on the biological characteris-
tics. Conclusion MSCs could be differentiated into cardiomyocyte-like cells by 5-azacytidine in vitro. Induc-
tion with 5 wmol/L 5-azacytidine for 48 h or 10 wmol/L of 5-azacytidine for 24 h is the optimal condition for the
differentiation of MSCs into cardiomyocyte-like cells in witro.
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FBS (Hyclone %)) , amphotericin B ( Sigma 23] ) ,Percoll 43
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B2 H % Wistar KB, A 100 ~ 120 g, I (5 =FE
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R, DMEM/F12 %63 2 0, A & 10% fi& 4 1 3 /9
DMEM/F12 8 B4 Maiiie, A (1 ~6) x 10° 43 fh 2 K 350, 16
37 C MR E 5% CO, %7 71 4 5% 9%, 40 i @ & 80% A,
0.25% [ A #1 0. 019% EDTA JE 1L G LA 1: 2 1648, #H 25 B i B8
(Olympus) TFIZE .
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Bl 5-azaifS1EFHF28 d BRIEWE (482 248 x100)
Fig 1 MSC cells treated by 5-azacytidine for 28 d  ( Phasecontrast

microscope x 100)

2 EREFRBIEEHBETRE (TEM x34 000)

Fig 2 The ultrastructure of MSC cells induced by 5-azacytidine at
day 28 shown strip and bundle dot of myofilament-like
structures ( TEM x 34 000)
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A : Positive expression of a-acting B Positive expression of ¢TnT
B3 S-aza 528 d GAPSIEFAEM (S-Px200)
Fig3 The expression of a-actin and ¢TnT in MSCs induced by
S-azacytidine at day 28 (S-P x200)
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W45 5-aza 515 5% 28 d A4 M0 Western E[li i %t ¢TnT
MR UEAT T 5 BT, 4558 R - S-aza R FEAH (R Y 5 04 v
JEE RIS 75 I (R S 4G T 8 ik 5 5 T 484, 70 99 5 () A ] &
TN B 5-aza Wi JE M AN Tl 235 B2k 72 7 18 o, L e BB KC O 7
of [ B RBACR AR (K 1) .

F£1 AERE S-aza A EE R E cTnT Rk p0E R ER
SHE(n =3, x £5)
Tab1 Image quantity of ¢TnT expression by Western blotting in
each group( n=3, x £s)

Total s Concentration of 5-azacytidine

of induction 5 umol/L 10 pmol/L 20 pmol/L.
12h 6.26 £0.26 7.72£0.25% 9.50 +0.38 ™
24 h 7.27 £0.22* 9.43 £0.26 *% 9,55 +0.18%
48 h 9.48 0,26 *4 9.54 +0.301 * 9.62 +0.19

# 3 P<0.05, 1s12h ; A: P<0.05, vs24 h ; #: P<0.05, o5 5
umol/L 5-azacytidine; #; P <0, 05, vs 10 pmol/L 5-azacytidine
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