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DUAL IN VIVO MR EVALUATION OF MOUSE EMBRYONIC STEM CELLS AND THEIR FUNCTIONAL EFFECTS IN MOUSE MODEL OF MYOCARDIAL INFARCTION
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        Cell-based therapy using pluripotent stem cells has demonstrated restorative capability of the injured myocardium. Both animal and clinical investigations have shown that cell-based therapy improves cardiac function following myocardial infarction. Although the exact mechanism of functional restoration of the injured myocardium is not known, transdifferentiation of embryonic stem cells (ESC) into functional cardiac myocytes has been attributed as one of the possible explanations of the restorative effects. Dual in vivo MRI to image transplanted cells and to evaluate restorative effects on myocardial function may provide critical insights into the role of stem cell transplantation as a potential therapeutic modality.
We have been studying the feasibility of dual in vivo MRI using both 1.5 and 4.7 T scanner for simultaneous detection of transplanted mouse embryonic stem cells (mESC) and assessment of functional restoration in a mouse myocardial infarction model. Dual in vivo MR detection of transplanted mESC and monitoring of the mESC-treated myocardium was achieved over 4-week duration. Significant improvement of the left ventricular (LV) ejection fraction and LV mass, and LV remodeling was seen in the mESC-treated group. Histological validation of the mESC treated group demonstrates attenuation of fibrosis and calcification seen in the infarct region. In vivo MRI enables dual imaging of transplanted mESC and their therapeutic effects on injured myocardium.

