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EXPERIMENTAL PROCEDURES

Assessment of Apoptotic Cells- Apoptotic programmed cell death was assessed by TUNEL
(Terminal deoxynucleotidyl transferase-mediated dUTP Nick End-Labeling) assay using the “in
situ cell death detection kit, POD” (Roche Applied Science). Apoptosis evaluation was performed
on histological sections sampled for immunohistochemical analysis. The TUNEL working
procedure was carried out following the manufacturer’s instruction. This kit reveals the “in situ”
DNA strand breaks by labeling free 3’-OH termini with modified nucleotides through an
enzymatic reaction. Briefly, the sections were dewaxed, rehydrated through a graded series of
ethanol and rinsed in distilled water. Endogenous peroxidase was blocked by incubation in 3%
H2O2 in methanol for 10 minutes at RT in the dark following washings in distilled water. All
procedures were performed in a wet chamber. Antigenicity was recovered by enzymatic digestion
with Proteinase K (DakoCytomation) for 30 minutes at 37°C. After washing, each sample was
exposed to 50 µl of TUNEL reaction mixture containing enzyme solution, diluted 1:5 in TUNEL
Dilution Buffer and Label Solution for 1 hour a 37°C in the dark. Then, the sections were
incubated with the Converted POD followed by DAB (Sigma-Aldrich). Finally the specimens
were counterstained with hematoxylin, dehydrated, and mounted. Positive controls were prepared
using DNase to induce strand breaks for 10 minutes at RT before exposure to TUNEL reaction
mixture. Negative controls were obtained by omitting enzyme solution from the labeling
procedure.
For quantitative immunohistochemical analysis, digitalized images were acquired at 25x
magnification (final magnification 250x), using the Image-Pro Plus® 6 software; cells expressing
vWF, Stro-1 and c-kit molecules, stained with anti-acetyl-histone H4 and Ki-67 antibodies, or
subjected to the TUNEL assay, were counted on a minimum of 10 randomly selected fields/each
section; a minimum of 5 histological sections were examined for every sample and parameters
were established to ensure that positive cells were counted only once. vWF positive capillaries
and Stro-1, c-kit, H4, TUNEL positive cells were manually counted, while the areas of
immunoreactions for H4, Ki-67, and VEGF were estimated by computer-assisted image analysis
and their values expressed as the ratio of H4- or Ki-67 or VEGF-stained area to total area, as
previously described (1).

Primer Sequence- Primers (0.25 µM) used were as follows: rat GAPDH forward 5’-
ATGACAACTTTGGCATCGTG-3’ and reverse 5’-GGATGCAGGGATGATGTTCT-3’; rat
VEGF forward 5’-GGAGTACCCCGATGAGATAG-3’  and reverse  5’-
TATGTGCTGGCTTTGGTGAG-3’; rat Pim-1 forward 5’-CACGACGAAGAGATCGTCAA-3’
and reverse 5’-CACGGATGGTTCTGGATTTC-3’; rat Akt  forward 5’-
ACTCATTCCAGACCCACGAC-3’ and reverse 5’-CCGGTACACCACGTTCTTCT-3’; rat
KDR forward  5’ -TCCAGATGACAGCCAGACAG-3’  and reverse  5’ -
GCTTTTACTGGGCATCATCC-3’; rat HGF forward 5’-ATGGCATTCCAACACAAACA-3’
and reverse 5’-GTTTCTCCTCGCCTCTCTCA-3’.
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LEGEND OF VIDEO FILES

Representative left ventricular 1.5 T MRI images:
Supplemental Movie 1. Representative long axis images of untreated infarcted LV:

myocardial contractility is globally depressed, with a more marked dysfunction in the anterior
wall.

Supplemental Movie 2. Representative long axis images of infarcted LV treated with
100 ml of HBR solution  (0.2 mg of HBR / 100 g of rat weight): myocardial contractility is
globally preserved.
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FIGURE LEGENDS
Fig. 1. HBR increased the number of capillary vessels, Stro-1-positive cells and perivascular
elements. Full size images of each individual panel are presented. (A-C) Four weeks following
myocardial infarction. Transversally cut left ventricular myocardium from HBR-treated hearts
(100 µl of HBR solution, 0.2 mg of HBR / 100 g of rat weight) showed a reduced scar, compared
with PBS-treated animals. (A, upper images, the arrows demarcate the infarcted area). Picro-
Mallory stains in blue the area of scar and in red the myocardium parenchyma. In the border zone
of HBR-treated hearts, scar reduction was associated with fewer apoptotic cardiomyocytes (A,
lower images; scale bars = 20 µm), and increased number of capillary vessels (B). vWF
expression highlights endothelial cells (arrows) lining the capillary inner wall (B); scale bars:
upper images = 300 µm, lower images = 50 µm. (C) In HBR-treated samples, Stro-1 positive
cells (arrows) increased in number and were closely associated with the outer capillary wall,
while c-kit-positive cells did not vary significantly, compared to untreated animals. Scale bars =
20 µm. (D-F) 24 hours following myocardial infarction. (D) The number of Ki-67-positive cells
significantly increased in the HBR-treated animals (arrows); scale bars = 50 µm. (E) Cells
expressing NG2, and PDGF-Rβ (arrows); scale bars = 30 µm (upper images), and 100 µm (lower
images). (F) VEGF expression (arrows). Scale bars = 100 µm (left and mid images), and 50 µm
(right image). * Significantly different from PBS-treated hearts, P < 0.05. (Statistical test: two-
tailed, unpaired Student’s t-test). IHC: immunohistochemistry.
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Figure 1A
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Figure 1B
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Figure 1C
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Figure 1D
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Figure 1E
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Figure 1F


