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Differentiation of Bone Marrow Mesenchymal Stem Cells to Myotube-like Structure

ZHANG Zhi, FENG Ying, XIE Fu-kang
( Department of Histology and Embryology, Preclinical Medical School, SUN Yat- sen University, Guangzhou 510080, China)

Abstract: Objective To explore the most appropriate condition that 5- azacytidine induces bone marrow
mesenchymal stem cells (MSCs) to differentiate into cardiomyocytes, and to observe the whole differentiating process
of MSCs in vitro. Methods MSCs from Sprague- Dawley (SD) rats were cultured and passaged repeatedly to P3,
P6, or P12. Experimental groups were divided by various dosage of 5- azacytidine, induce time, and different
weights of rats. The continuous morphological changes of the cells were observed after the treatment. Differentiated
cardiomyocytes were identified by cardiac troponin I, desmin, and a- sarcomeric actin antibodies immunostaining.

Results P12 MSCs could more easily be induced and differentiated into cardiomyocyte- like cells than P3 or P6
and subsequently fused to form myotube- like structure. The differentiation ratio was (27+2.5)% by 10 pmol/L 5-
azacytidine for 24 hours, but only (17+2.2)% in 20 pmol/L 5- azacytidine for the same time. Differentiation did not
happen in any other groups with different inducing concentration and inducing times. The differentiation ratio was
(27+2.8)% in 50 g groups compared with (15+2.9)% in 150 g groups. The difference among these groups was
statistically significant. Conclusion MSCs treated with 5- azacytidine could differentiate into cardiomyocyte- like
cells that fused to form myotube - like structure. MSCs from neonatal SD rats could easily differentiate into
cardiomyocytes than the old ones.
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Fig.1 Differentiation of bone marrow mesenchymal stem cells to myotube- like structure (x200)

A: Mesenchymal stem cells in primary culture; B: P5 Mesenchymal stem cells; C: Mesenchymal stem cells before induction ; D:
Mesenchymal stem cells at 2 days after induction; E: Mesenchymal stem cells at 6 days after induction; F: Mesenchymal stem cells at 11 days after
induction; G: Differentiated MSCs fused to form myotubes at 13 days after induction; H: MSCs at 14 days after induction; I: MSCs at 18 days
after induction; J: Immunostaining of cardiomyocytes with anti- desmin antibody at 2 weeks after induction; K: Immunostaining of cardiomyocytes
with anti- sarcomeric actin antibody at 2 weeks after induction; L: Immunostaining of cardiomyocytes with anti- cardiac troponin | antibody at 2 weeks

after induction
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