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The effects of a magnetic IronQ complex on endothelial progenitor cells expansion in vitro
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Introduction: /n vitro proliferation and expansion of endothelial progenitor cells play important roles in the

cell-based therapies for patient with acute myocardial infarction or ischemic heart disease.

Objective: To determine the effect of magnetic IronQ complex on the proliferation of endothelial progenitor cells
in vitro.

Methods: Peripheral blood mononuclear cells from venous blood was isolated by Ficoll-Hypaque gradient centrifugation
method. PBMCs (1x106 cell/4-mL) were cultured with various concentrations of IronQ at 0, 100, 200, 300, 400 and
500 pg/mL for 17 days. Cell morphology was observed and recorded under inverted microscope. Specific marker for

endothelial progenitor cells was characterized by immunostaining with CD34-FITC and analyzed by flow cytometer.

Results: Under inverted microscope, after 7 days of incubation, PBMCs showed stem cell-typical morphology
surrounded by spindle-shaped cells. Interestingly, in the presence of IronQ, those colony-forming cells were
increased in dose and time dependent manner. It was observed that only the cell incubated with IronQ was
promoted spindle-shaped cells to form tube-like structure similar to the process of vasculogenesis. Cell incubated with
IronQ for 10 days was positive with CD34 in dose dependent manner. Cells in the presence of IronQ at 500 pg/mL was
strongly positive compared to others concentrations with the value of 47.66+2.52%. This indicated the increasing of

endothelial progenitor cell proliferation.

Conclusion: This is the first study demonstrated the using of IronQ to promote endothelial progenitor cell proliferation
in vitro without addition of any growth factors or specific growth activator leading to the cost reduction and also able
to increase efficiency for cell-based therapy.
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Figure 1: Characterization of human endothelial progenitor cells (EPCs). Peripheral blood mononuclear cells (PBMCs) were plated

on culture flask after isolating from human peripheral blood (original magnification x40) (a). After cultivation for 7 days, cells

exhibited colony of spindle-shaped, endothelial cell-like morphology (original magnification x40) (b). Flow cytometry analysis of

CD34 on peripheral blood mononuclear cells (PBMCs) after 10-day cultivation (c).
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Figure 2 Effect of IronQ on proliferation. Increasing of cell colonies of PBMCs cell cultured (at day 17) in the presence of IronQ: (a) O;
(b) 100; (c) 200; (d) 300; (e) 400; and (f) 500 ug/ml. (magnification x50)
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Figure 3 Effect of IronQ on the expression of surface CD34. Peripheral blood mononuclear cells (PBMCs) were cultured and treated with

IronQ for 10 days. Flow cytometry analysis of surface CD34 was performed. IronQ increased number of CD34+ cells. Data are

expressed as the mean+SEM (n=3).
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Figure 4 Tube-like structures. Peripheral blood mononuclear cell culture with IronQ for 17 days showed line formation that similar to

vasculogenesis. (unstained; original magnification x100).
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