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Cardiomyocyte-induced myogenic differentiation of marrow mesenchymal stem cells

ZHANG Lei' , CHEN Yuan' , TIAN Jie' , ZHANG Wen', ZHU Jingz( ' Department of Cardiology, Children’s Hospital, *Institute
of Pediatrics, Chongging University of Medical Sciences, Chongging 400014, China)

Abstract; Objective To investigate the differentiation of marrow mesenchymal stem cells (MSCs) under
various in vitro conditions and analyze its mechanisms. Methods ~Rat MSCs were isolated and passaged. MSCs
were either cultured in conditioned medium, the combination of supernatant of cardimyocyte culture and com-
mon medium, or cocultured with neonatal cardiomyocytes at the ratio of 1: 1 (cocultured group) , or under nor-
mal medium ( control group). After 7 d of induction, immunofluorescence was employed to detect titin, early
cytoskeletal protein of cardiomyocyte, myosin heavy chain (MHC) and Connexin43 (Cx43) expression in
MSCs. Results (DConditioned medium could induce MSCs into cardiomyocyte lineage. Z part and A part of
titin, large quantity of Cx43 could be detected after 1 week while myosin heavy chain was absent; 2)MSCs
could form junctions with neighboring cardiomyocytes. Above mentioned cardiomyocyte proteins were expressed
in cocultured MSCs. Sarcomeric-like structure was detected in the cytoplasm of cocultured MSCs. Cx43 was
mainly distributed in the MSC-cardiomyocyte interface. (3)Untreated rat MSCs expressed myocardial gap junc-
tion protein Cx43 and titin in a lower degree. Conclusion Microenvironment of cardiomyocyte can induce the
differentiation of MSCs into myocyte phenotype in vitro, either by soluble signaling molecules or by direct cell-
to-cell contact. Degree of differentiation depends on the signal properties.
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F£ 1 34 MSCs iy titin Z #2045 RikHR
Tab 1 Z part of titin in MSCs of three groups

Group Negative Weak positive Positive Strong positive

Control 0.877 0.113 0.011 0
Conditioned * 0. 068 0.017 0.048 5 0.33
Cocultured * 0.275 0.087 5 0.062 5 0.575

1+ P <0.01, vs control

F2 34 MSCs ¢ titin M £ 553 RiATHR
Tab 2 M part of titin in MSCs of three groups

Group Negalive Weak positive Positive Strong positive

Control 0. 908 0.082 001 0
Conditioned * 0. 169 0.139 0. 351 0.342
Cocultured ** 0.226 0,019 0.17 0. 585

*¥ . P<0.01, vs control; #: P <0.05, vs conditioned group

6% Cxd3 A M PHYE 76 3 A Eil 8 2 e, Y (90
5)% (HFERSRIE BT A T WA Ta] . G BB MSCs Cxd3 (¢
51 kTR TR i 8 G ) U 4 ’r“lni A 43 13 1 i A
(P 2A) o Bl A5 AR IO i JC A ol 2 A_ﬁll-L.?f:f’t'—fﬁ-Té
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The MSCs surrounded by cardiomyoeytes ( red nuclei) has sarcomeric-
like structure in evtoplasm (arrow ) and the isolated MSCs is negative
(arrow head)
E 1 titin 7RSSR MSCs TRk ( 445 45 & x400)
Fig 1 titin expression in MSCs cocultured with myocytes

( Immunoflluorescence x 400 )

&

A: control group; B: conditioned group; C: cocultured group
B2 3R MSCs ) Cxd3 gUFRiEHMR ( 7L 5 L x400)
Fig 2 Cx43 expression of MSCs in three groups ( Immunofluorescence x 400)

#£3 34 MSCs fy Cxd3 RixTER
Tab 3 Cx43 part of titin in MSCs of three groups

Group Negative Weak positive Positive Strong positive
Control 0.254 0. 155 0,482 0. 109
Conditioned * 0.022 0.022 0. 167 0.789
Cocultured * 0.022 0. 066 0. 11 0. 802

*+ P<0.01, vs control
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