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Introduction: Myocardial infarction (MI) leads high risks of death every year. Human Placenta-
derived mesenchymal stem cells (PMSCs) have been shown as an attractive cell type for the cell 
therapy after MI. PMSC functions have been reported as good as, sometimes even better than, 
bone marrow mesenchymal stem cells (BMSCs), which have been widely explored in the field of 
cardiac regeneration. Moreover, placenta is relatively easier to access as a tissue source for the 
isolation of mesenchymal stem cells (MSCs). Therefore, the purpose of this study is to examine 
the deeper potential biological function of human PMSCs in cardiac regeneration. The stromal 
cell-derived factor 1a (SDF-1a) is a chemokine protein. Its cell membrane receptor is C-X-C 
chemokine receptor type 4 (CXCR4). SDF-1a/CXCR4 axis is involved in the homing and migration 
of multiple stem cell types, such as PMSCs and BMSCs. BMSCs are used as comparisons to 
PMSCs in this study. SDF-1a in infarction areas plays a pivotal role in trafficking of MSCs to the 
ischemic region, resulting in rapid MSCs mobilization. As SDF-1a would have a sharp but short 
time increase in infarction areas after MI, over-expression of CXCR4 on PMSC surface may 
increase their cell recruitment. 

Methods: SDF-1a, Glucose and Hypoxia condition (CoCl2) are used to overexpress CXCR4. 
Concentrations of these three chemicals are determined by live-dead and MTT assay. PCR and 
Western Blot are applied to monitor the differences of CXCR4 expression on gene and protein 
level. Immunofluorescence staining is conducted to locate CXCR4 on cell surface. Rats model 
with coronary artery ligation will be implanted with CXCR4-overexpressed MSCs and be 
sacrificed to measure the cell recruitment and differentiation, via Lac-Z labeling, MSCs 
intravenous injection and immunohistochemistry test. 

Results: CXCR4 protein is overexpressed 1.43 times on SDF-1a treated PMSCs. The increased 
fold on BMSCs is 1.31. In glucose and CoCl2 treated groups, the increased folds are 1.42(PMSCs), 
1.54(BMSCs) and 1.65(PMSCs), 1.7(BMSCs).  

Discussion: This study emphasizes the importance of SDF-1a/CXCR4 axis to remodeling process 
post-MI and suggests that consecutive maintenance of SDF-1a and injection of CXCR4-
overexpressed MSCs could be potentially therapeutic ways in MI treatments. These effects may 
contribute to accelerate cardiac regeneration, decrease infarcted size and ultimately may lead 
to an improved post-infarction cardiac tissue remodeling. Moreover, PMSCs are indicated to be 
a better choice in cell therapy for cardiac regeneration in this study, because of their 
competitive functions, relatively abundant resources and less ethical problems. 
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