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Objectives To trace and evaluate intracoronary transplanted
mesenchymal stem cells (MSCs) labelled with superparamag-
netic iron oxide (SPIO) by using magnetic resonance imaging
(MRI) in a swine model of myocardial infarction (MI).
Methods After isolated by density gradient centrifugation,
autologous MSCs were transfected with green fluorescent
protein (GFP) by lentiviral vector and labelled by superpara-
magnetic iron oxide (SPIO). Two weeks after MI, swine were
randomised to intracoronary transplantation of dual-labelled
MSCs (n=10), MSCs-GFP (n=10) and saline (n=5). MRI exam-
ination was performed with a 1.5T clinical scanner at 24 h,
three weeks and eight weeks after cells transplantation. Signal
intensity (SI) changes, cardiac function and MI size were mea-
sured using MRI. Correlation between MR findings and histo-
morphologic findings was also investigated.

Results It was demonstrated that when MSCs were labelled
with SPIO (25 pg Fe/ml plus 0.8 pl/ml lipofectamine) the label-
ing efficiency reached 95%~100%, with no effects on GFP
expression. Multipotentiality was not affected especially for
cardiomyocyte-like cells differentiation. STon T2*WIdecreased
substantially in the interventricular septum 24 h after injec-
tion of MSCs. Changes in SI at 24 h, three weeks and eight
weeks were (52.98+10.74)%, (21.53+5.40)% and (6.23+2.01)%,
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respectively (p<0.05). Both dual-labelled and MSCs-GEP
could dramatically reduce the size of MI and improve cardiac
function. Histological data revealed that Prussian blue stain-
positive cells were found mainly in the border zone which
also showed green fluorescence but negative for macrophage
marker (CD68). The number of iron-positive cells per HPF in
the border zone and infarct zone were 36.2+3.8 and 9.7+2.1,
respectively (p<0.05).

Conclusions In vivo long-term tracing of dual-labelled MSCs
can be achieved by MRI. Intracoronary transplantation of
dual-labelled MSCs can increase cardiac function and reduce
the size of MI.
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