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Abstract

Myocardial infarction is a leading cause of
heart failure. In the recent years
transplantation of different types of stem
cells into infarcted hearts has been reported
in clinical trials and in animal studies, but
many issues remain to be clarified on the
process following stem cells transplantation
in the myocardium. In particular, the
molecular mechanisms involved in the
migration and sprouting of implanted or
infused stem cells remain to be clarified.
Recent evidences suggest the role of several
growth factors (HGF, IGF-1, TNF-alfa) in
stem cells migration, but it remains
undetermined the molecular mechanism
occourred during stem cells homing.

This study investigate whether
cardiomyocytes were able to induce
migration of bone marrow mesenchymal
stem cells in an in vitro model. We used a
Transwell assay in wich adult rat
cardiomyocytes obtained from enzymatic
dissociation were plated in the lower
compartments and adult rat mesenchymal
stem cells (MSCs) tagged with green
fluorescent protein were added to the upper
compartment (8 uym PET membrane).

After 18h we evaluated MSCs migration
through the membranes and MSCs diving in
the cardiomyocytes plates. If diving occourred,
MSCs and cardiomyocytes were cocultured for
at least 72h and immunofluorescence
experiments with anti-sarcomeric myosin
control, antibody were performed. As a control
MSCs migration was evaluated in the same in
vitro model in the absence of cardiomyocytes.

Preliminary experiments show no marked
differences in the MSCs migration through
the membrane but the appearance of diving
MSCs only in the presence of cardiomyocytes
on the bottom plates.

Future experiments were aimed to investigate
the molecular mechanisms involved in the
MSCs chemoattraction toward
cardiomyocytes and to charachterize with
morphological and functional studies the
migrating MSCs.

Mesenchimal stem cells (MSCs) can be found in bone
marrow (0.001% to 0.01% of the nucleated cells), muscle,
skin and adipose tissue and are characterized by the
potential to differentiate into muscle, bone, tendon,
ligament and adipose tissue (Caplan, 1991), neurons
(Gussoni et al,, 1999), hepatocytes (Lagasse et al., 2000),
vascular cells and cardiomyocytes.

MSCs were dotained from vigorous washing of bone shaft
with medium. Cells filtered supension was plated and cells
were selected by different adhesion. This technique has
been used to isolate MSCs from humans, rats and mice
(Krebsbach et al., 1997; Colter et al., 2000; Barbash et al,,
2003).

A feature that distinguishes MSC lineage from
hematopoietic stem cell lineage is that differentiation
pathways are not strictly delineated, since even apparently
fully differentiated cells from a given lineage have the
potential to convert into another lineage and intermediate
cell phenotype are observed.

Unlike embryonic stem (ES) cells, MSCs do not
spontaneously differentiate into cardiomyocytes in vitro,
but there have been reports that upon drug or growth
factor stimulation they might proceed toward a
cardiomyocytic lineage (i.e.: 5-azacytidine, Makino et al.,
1999, FGF-VEGF-PDGF, Xaymardan et al., 2004).

In coculture experiments the cardiac cells were always
either neonatal/embryonic cells or cardiac cell lines.
Several studies report cardiac differentiation of MSCs
trasplanted to the heart in both non-injury and myocardial
infarction models (Wang et al., 2000; Toma et al., 2002;
Gojo et al,, 2003), but further investigations are needed to
fully characterize the morphological and functional aspects
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of MSCs in the host myocardium, as several recent studies i
have challenged these results.

This study investigate whether cardiomyocytes were able
to induce migration of bone marrow mesenchymal stem
cells in an in vitro model.We used a Transwell assay in wich
adult rat cardiomyocytes obtained from enzymatic
dissociation were plated in the lower compartments and
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Fig. 2 - Bar grap representing the number of MSCs migrated under the
PET membrane or dived in the lower compartment, in the absence or
in the presence of cardiomyocytes.

Fig. 1 - Typical ‘transwell assay’ experiment with MSCs and Fig. 3 - Images from a typical immunofluorescence experiment with
cardiomyocytes. The images show green fluorescent MSCs dived in the anti-sarcomeric myosin antibody (red) in 72h cocultured
cardiomyocytes compartment. cardiomyocytes and dived MSCs.
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If diving occourred, MSCs and cardiomyocytes were
cocultured for at least 72h and immunofluorescence
experiments with anti-sarcomeric myosin antibody were
control, performed.As a control MSCs migration was
evaluated in the same in vitro model in the absence of
cardiomyocytes.

Preliminary experiments show no marked differences in
the MSCs migration through the membrane but the
appearance of dived MSCs only in the presence of

cardiomyocytes on the bottom plates (bar graph in Fig. 2).

Immunofluorescence experiments revealed in some dived

MSCs positivity for sarcomeric myosin (Fig. 3, right panel).

Future experiments were aimed to investigate the
molecular mechanisms involved in the MSCs
chemoattraction toward cardiomyocytes and to
charachterize with morphological and functional studies
the migrating MSCs.
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