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Gadolinium and fluorescent bi-functionally labeling and in vitro MR
imaging of rabbit bone marrow mesenchymal stem cells

DUAN Xiao-hui', SHEN Jun", CHENGLi-na', ZHONG Xiao-mei', FU Yue’, LIANG Bi-ling'
(1. Department of Radiology, 2. Department of Emergency, the Second Af filiated Hospital,
Sun Yat-Sen University, Guangzhou 510120, China)

[Abstract] Objective To determine the feasibility of magnetical labeling and tracking rabbit mesenchymal stem cells
(MSCs) in vitro. Methods M SCs isolated from rabbit bone marrow were cultured and expanded. A bi-functional labeling
reagent complex was obtained by the incubation linear polyethylenimine derivative (PEI-FluoR) with Gd-DTP A to label the
MSCs bi-functionally. After labeling, the MSCs were examined under fluoroscope and electron microscope, and the biologi-
cal characters were detected using trypan blue exclusion test, MTT and apoptosis detection. On a 1. 5Tesla MR system, the
labeled MSCs were examined with spin echo TIWI, T2WI and T 1- mapping measurement. T he minimal amount of labeled
MSCs that could be detected by MRI was determined. The labeling duration was determined in the labeled MSCs under rou-
tine passage. Results With the bi-functional agents, the efficacy of labeling MSCs was 80% . After labeling, red fluores-
cence was found in the cytoplasm of MSCs under fluorescence microscopy and higher density electron particles of gadolinium
were found around cellular apparatuses under electron microscopy. There was no statistical difference of trypan blue excusion
rate between labeled cells and unlabeled cells within 24 hours of incubation (F= 2.17- 1.38, P> 0.05), nor in the MTT
proliferation test bet ween labeled cells and unlabeled cells within 5 days after labeling (F= 1. 93- 0. 61, P> 0. 05). The ap
optosis index for labeled cells and unlabeled cells was 0. 40% and 0. 19%, respectively. T he signal intensity on T 1WIand T1
relaxation time of unlabeled cells and labeled cells were 2166 ~ 167 and (2445 ~21)ms, 3162~350 and ( 1404 ~ 129) ms, re-
spectively (t= 6.91, 29. 87, P< 0.005). The minimal detectable amount of labeled cells was 1@10*. After routine passage,
MRI could detect labeled cells until the third passage. Conclusion The gadolinium and fluorescent bi-functionally labeling
rabbit MSCs using the transfection agent of polyethylenimine is feasible, efficient and safe. T he labeled cells can be tracked
in vitro on MR imaging.
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