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Abstract

Abstract

Effects of adipose-derived stem cels carried in
self-assembling Peptides on cardiac electrophysiology in rats
with myocardial infarction

Background Adipose derived stem cells (ADSCs) are undifferentiated multipotent
cell population with the potential to be self-renewed. Despite numerous experiment
and clinical data has demonstrated that MSCs transplantation can improve heart
function after myocardial infarction (MI), the efficacy of the cell transplantation could
hampered by the leakage during injections and the ischemic microenvironment of the
necrotic myocardium. Moreover, the proarrthythmic potential of stem cell
transplantation has been repeatedly raised. Self-assembling peptides (SAP) are
consisting of amino acid residues that can form a stable three-dimensional hydrogel at
physiological conditions. When SAP are injected into the myocardium, they can adopt

a local three dimensional microenvironment which promote engrafted cell survival.

Objectives The present study was designed to investigate the electrophysiological
effect of intramyocardial injection of ADSCs and ADSCs carried in SAP in a rat MI
model, to provide efficacy and safety evidences for transplantation of biomaterials

combined with cells.

Method The rat ADSCs obtained from the subcutaneous adipose tissue. The surface
phenotype of these cells was verified by flow cytometry. After coronary artery ligation,
rats were randomized to receive intramyocardial injection of PBS alone (MI group),
ADSCs (ADSC group), SAP alone (SAP group) and ADSCs with SAP (ADSC+SAP
group,) at the infarct border zone. Two weeks after transplantation, the changes of
limb lead II surface ECG were monitored and the number of premature ventricular
contractions (PVCs) were calculated; Monophasic action potential duration at 90%
repolarization (MAPDyy) was measured and the correct MAPDgy (MAPDyc) were
calculated. Ventricular effective refractory period (VERP),ventricular arrhythmias
(VAs) inducibility and ventricular fibrillation threshold (VFT) were assessed by in

vivo programmed electrical stimulation (PES). The cell retention rate and infraction
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size were detected by histological analysis.

Results 1.The ADSCs were positive for stem cell marker CD29 (99.04%) and CD44
(99.97%), but negative for hematopoietic progenitor markers CD34 (2.17%) CD45
(1.84%) and CD106 (2.40%). 2. Compared with the sham group, the MI group
exhibited significant prolonged MAPDyc, increased the number of PVCs, inducibility
of VAs and reduced VFT (P<<0.01).3. ADSCs transplantation exhibited the trend to
suppress the inducibility of VTs, albeit this difference did not reach statistical
significance. Moreover, ADSC group showed an increased ventricular fbrillation
threshold. However, there was no significant difference between ADSC and
ADSC+SAP groups. 4. ADSCs injection combined with SAP led to significantly
decreased the number of PVCs , raised VFT (P<<0.05) ,reduced inducibility of VAs

(P<<0.05) and shortened MAPDgc (P<<0.01) compared with MI group. 5. All
electrophysiological parameters were not affected by the injection of SAP. 6. Cell

retention rate in the ADSC+SAP group were higher than in the ADSC group; Cell

retention rate as reflected by Dil positive cell counts (P<<0.01).

Conclusions ADSCs transplantation increased VFT;  ADSCs transplantation

combined with SAP decreased the number of PVCs, shortened MAPD90c¢, decreased
inducibility of VAs and increased VFT. Electrophysiological parameters were not

affected by the injection of SAP.

Keywords Adipose Derived Stem Cells; Ventricular Arrhythmias; Self Assembling
Peptides; Myocardial Infarction
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