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Effect of implantation of cardiosphere-derived cells combined with rat heart tissue-

derived extracellular matrix on acute myocardial infarction in rats
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Abstract: Objective To investigate whether heart tissue-derived extracellular matrix (ECM) promotes the differentiation of
cardiosphere-derived cells (CDCs) implanted in rat infracted myocardium to improve the cardiac structure and function.
Methods Rat CDCs were cultured by cardiac explant methods, and ECM was prepared by decelluariztion method. In a Wistar
rat model of acute myocardial infarction established by ligating the left anterior descending branch, IMDM solution, ECM
suspension, 10° CDCs in IMDM solution, or 10° CDCs in ECM suspension were injected into the infracted rat myocardium (6
rats in each group). The cardiac function of the rats was evaluated by cardiac ultrasonography, and the percentage of positive
heart fibrosis area after infarction was determined with Masson staining. The differentiation of implanted CDCs in the
infarcted myocardium was detected using immunofluorescence assay for the markers of cardiac muscle cells (a-SA), vascular
endothelial cells (VWF) and smooth muscle cells (a-SMA). Results Three weeks after acute myocardial infarction, the rats with
injection of CDCs in ECM showed the highest left ventricular ejection fraction (LVEF) and percentage of fraction shortening
with the lowest percentage of positive heart fibrosis area; implantation of CDCs with ECM resulted in significantly higher
rates of CDC differentiation into cardiac muscle cells, vascular endothelial cells and smooth muscle cell (P<0.05). Conclusion
Heart-tissue derived ECM significantly promotes the differentiation of CDCs implanted in the infracted myocardium into
cardiac muscle cells, vascular endothelial cells and smooth muscle cells to improve the cardiac structure and cardiac functions
in rats.
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Fig.1 Morphology of cardiosphere-derived cells (CDC) cultured in vitro (C, G, H, I: original magnification: x200; A, B, D, E,

F: x100).
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Tab.1 Parameters measured by cardiac ultrasonography before myocardial

Parameter I IC E EC P
LVPW (mm) 1.41+0.20 1.43+0.14 1.41+0.22 1.41+0.22 0.163
LVEDV (mL) 0.65+0.05 0.65+0.06 0.65+0.05 0.65+0.06 0.921
LVESV (mL) 0.08+0.02 0.08+0.02 0.08+0.03 0.08+0.02 0.8
LVEF (%) 87.33+3.72 86.67+3.83 87.67+4.08 87.67+3.33 0.9
LVIDd (mm) 5.65+0.91 5.67+0.82 5.64+0.92 5.63+0.94 0.116
LVIDs (mm) 2.68+0.55 2.63+0.52 2.840.3 2.67+0.35 0.094
FS% (%) 53.83+1.60 54.17+3.97 53.17+2.71 52.83+£2.23 0.997
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Tab.2 Parameters measured by cardiac ultrasonography 3 weeks after myocardial infarction(n=6, Mean+SD)

Parameter | IC E EC P

LVPW (mm) 0.70+0.02 0.77+0.04 0.765+0.038 0.93+0.09* 0.026
LVEDV (mL) 1.76+0.09 1.31+0.24 1.227+0.149 0.66+0.08* 0.001
LVESV (mL) 1.22+0.10 0.74+0.15 0.672+0.073 0.24+0.05* 0.001
LVEF (%) 30.83+3.31 43.17+2.14 42.33+1.75 62.83+3.54* 0.01
LVIDd (mm) 9.55+0.18 8.42+0.50 7.77+0.10 6.55+0.25* 0.001
LVIDs (mm) 8.38+0.18 6.92+0.40 6.33+0.13 4.53+0.27* 0.001
FS% (%) 12.33+£1.21 18.00+1.67 18.17+£1.94 30.83+2.32* 0.001

*Means significant statistic difference compared with all other groups.
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Fig.3 Masson staining 3 weeks after myocardial infarction (x100). A: Group E; B:
Group EC; C: Group [; D: Group IC.
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Fig.4 Immunofluorescence staining 3 weeks after myocardial infarction. A: v-WF in Group EC; B: v-WF in Group IC; C: a-SA in Group
EC; D: a-SA in Group IC; E: a-SMA in Group EC; F: a-SMA in Group IC.
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Tab.3 Results of Masson staining and immunostaining 3 weeks after myocardial infarction (1=6)

Parameter | IC E EC P

Percentage of positive heart fibrosis area (%) 18.06+3.85 5.63£0.24 7.4£3.35 2.08+1.04* 0.036
Percentage of v-WF expression on CDC (TA%) 6.47+4.75 18.56+10.55*  0.019
Percentage of a-SA expression on CDC (TA%) 2.58+1.06 11.7245.96* 0.004
Percentage of a-SMA expression on CDC (TA%) 1.32+0.63 4.66+2.45* 0.009

*Significant statistic difference compared with all other groups.
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