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Biological Characteristics, Multiple Differentiation Potential
and in Vitro MRI of Superparamagnetic Iron Oxide Labeled Bone-Derived
Mesenchymal Stem Cells from Rats
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ZHU Kang-shun, SHANG Hong
(Department of Radiology, The Third Affiliated Hospital, SUN Yat-sen University, Guangzhou 510630, China)

Abstract; [Objectives] To investigate the effects of superparamagnetic iron oxide (SPIO) labeled bone-derived mesenchymal
stem cells (BMSC) on their biological characteristics, multiple differentiation potential, and the feasibility of in viro MR
imaging, and to provide experimental basis for MR imaging in transplanting stem cells in vivo. [ Methods] BMSC were obtained by
density gradient centrifugation and adhesive-screening methods and labeled with 25 pwg/mL SPIO combined with 0.75 wg/mL poly-
l-lysine (PLL). Cell viability, proliferation, cell cycle, apoptosis, multiple differentiation ability of osteogenesis and adipogenesis
between labeled and unlabeled BMSC were compared. Different numbers of BMSCs were screened by 1.5T MRI with T,WI, spin
echo (SE) T,WI, and gradient-recalled echo (GRE) T, * WI sequences. [Results] The labeling efficiency of SPIO (25 pg Fe/
mL, 48 h) was close to 100% according to Prussian blue staining. No statistically significant differences were found in cell
viability, proliferation, cell cycle, apoptosis between labeled and unlabeled cells (P > 0.05). Osteogenic and adipogenic
inductions demonstrated that BMSC had the ability to differentiate into osteoblasts and adiptoblasts. The least numbers of SPIO
labeled BMSC detected by T,\WT, T,WI, and T, * WI were 2 x 10*, 1 x 10, and 0.5 x 10%, respectively with low signal
intensity. [Conclusions] BMSC can be effectively labeled by 25 pg/mL SPIO combined with 0.75 pg/mL PLL without influencing
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the cell viability, proliferation, cell cycle, apoptosis, and the multiple differentiation ability of labeled BMSC. 1.5T MRI tracking
of SPIO labeled BMSC is feasible. Compared with T;WI and T,WI, T, * WI is the most sensitive sequernce.
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1 etz aRMER
Fig.1 Photomicrographs of unlabeled and labeled with BMSC
A: unlabeled; B: 24 h; C; 48 h, x 1000

2 #Fi2 SPIO(48 h)BMSC $#iF 5 E
Fig.2 Scanning electron micrographs of BMSC labeled with SPIO (25 pg Fe/mlL, 48 h)
A: x3900; B: x 11500

B3 EESL REREFIARID BMSC #EALE
Fig.3 Osteogenic differentiation of unlabeled and labeled BMSC stained with alizarin red
A unlabeled BMSC, B: labeled BMSC, x200

B4 Biigs L RAFIZAARIC BMSC ifi4l O &
Fig.4 Adipogenic differentiation of unlabeled and labeled BMSC stained with oil-red O with formation of
lipid droplet in both
A unlabeled BMSC; B: labeled BMSC; x 200
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Fig.5 MR imaging of SPIO labeled BMSC (25 pg Fe/
mL, 48 h) with 1.5T MR

Cell number was shown at the right side.
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