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Dimethyl sulfoxide induces differentiation of bone marrow mesenchymal stem cells
into myocardial cells

Abstract

BACKGROUND: Numerous studies have demonstrated that bone marrow mesenchymal stem cells can be
induced to differentiate into myocardial cells under certain conditions. Dimethyl sulfoxide is one of the commonly
used inducers, and its mechanism is mainly by inhibiting the c-myc gene expression, thus reducing endogenous
poly(adenosine diphosphate nucleotide) level.

OBJECTIVE: To study the feasibility of dimethyl sulfoxide inducing the myocardial differentiation of bone marrow
mesenchymal stem cells and its optimal concentration.

METHODS: Bone marrow mesenchymal stem cells from Sprague-Dawley rats were isolated and cultured in vitro,
and then induced by dimethyl sulfoxide to differentiate into myocardial cells. According to the concentrations of
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in normal media for 4 weeks.

dimethyl sulfoxide, there were three groups: 0.6%, 0.8% and 1.0% group. Additionally, a blank control group with
no induction was set up. After 72 hours of induction, induction media were removed, and cells were then cultured

RESULTS AND CONCLUSION: Morphology and immunocytochemistry detection results confirmed that
dimethyl sulfoxide could induce the differentiation of bone marrow mesenchymal stem cells into myocardial cells in

vitro, and differentiated cells expressed desmin, a-actin, cTnT, cTnl and P38MAPK. The optimal induced
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stem cells.
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concentration of dimethyl sulfoxide was 1.0%. Immunofluorescence double staining and electron microscope results
further confirmed that dimethyl sulfoxide could induce the myocardial differentiation of bone marrow mesenchymal

Cite this article: Sun LY. Dimethyl sulfoxide induces differentiation of bone marrow mesenchymal stem cells into
myocardial cells. Zhongguo Zuzhi Gongcheng Yanjiu. 2016;20(1):26-30.
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Table 1 Percentage of cells positive for different cardiac-specific
antigens
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Figure 1 Rat bone marrow mesenchymal stem cells at 3 and 10
days of primary culture (x100)

FAvE: P A JAEE 7R 3d, AR 1 ke, B~ = M B
L B TR 10d, 40 A S EL AR O e T A A DR, %
(58] 2 s 31

B2 1.0%_FRETWIFES7dF28dHAI SD AR BHEE 7R THA
Figure 2 Rat bone marrow mesenchymal stem cells at 7 and 28
days of culture in 1.0% dimethyl sulfoxide (x100)
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Figure 3 Expression of cardiac-specific antigens in 0.6% dimethyl sulfoxide group (immunocytochemical staining, x400)
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Figure 4 Expression of cardiac-specific antigens in 0.8% dimethyl sulfoxide group (immunocytochemical staining, x400)
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Figure 5 Expression of cardiac-specific antlgens in 1.0% dimethyl sulfoxide group (|mmunocytochem|ca| stalnmg, x400)
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Figure 6 Immunofluorescence double staining of bone marrow
mesenchymal stem cells under 1.0% dimethyl sulfoxide (x400)
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Figure 7 Ultrastructure of bone marrow mesenchymal stem cells
under 1.0% dimethyl sulfoxide (x20 000)
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