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Abstract Objective  To determine the feasibility of magneticaly labeling and tracking
mesenchymal gem cdls (MSCs) in vitro by using a gadolinium and fluarescent bi-functionally transfection
agent of polyethylenimine. Methods A gadolinium bifunctiond trandection reagent complex was adbtained
after the linear polyethylenimine derivative ( J&tPEI-FIluoR) was incubated with Gd-DTPA. Mesenchymal
stem cells isdated from the bone marrowns of SD rats were cultured and expanded. The mesenchyma stem
cdls were incubated with the bi-functiond labeling agents. After labeling, the MSCs were examined with
fluoroscope and electron microscope and the biologica characters were detected including trypan blue
exclusion test, MTT, and apoptosis detection. Ona 1.5 T MR system, the labeed MSCs were examined
with spin echo T, WI and T, WI and T, measurement with mixed sequence. After labeling, the cells were
cultured and undergone routine passage. Prior MR examinations were repeated for each passage of labeled
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cdls. All data was gatisticaly proessed with SPSS for Windows. Results Of 5 10° MSCs incubated with
the bi-functional agents, 4. 25x 10° MSCs were successfully labeled, the percentage of labeled MSCs was
85% fluoroscopicadly. The high dendty electron particles of gadolinium observed electron microscopically
existed around cdlular apparatuses, especially around Golg apparatus. In trypan blue exclusion test, the
exclusion rate of labeled MSCs with incubation duration of 3,6, 12, 24 h was (96.55 +2.90) %, (94.17 *
2.56) %, (97.16 £3.12) % and (94.23 £2.67) %, respectivdy. The caresponding exclusion rate of
unlabeled MSCs was (95.86 +2.67) %, (92.04+£2.21) %, (93.38+3.64) % and (92.12+2.53) %,
respectively. There was no statistical difference o trypan blue exclusion rate between labded cells and
control unlabeed cdls within 24 hours of incubation( F =4.523, P >0. 05) . In the proliferation tes, the
opticd absarption vaue of labeled MSC with 2.5, 5.0, 10.0, 20.0, 30.0 and 40.0 pl bi-functional
labeling agent was (0. 1884 £0.0151) , (0.1878 +£0.0190) , (0. 1741 £0.0160), (0.1135+0. 0215) ,
(0.1079 0. 0145) and (0. 0811 +0.0079), respectively. The caresponding optical absorption vaue of
unlabeled MSCs was (0.1940 +0. 0116) . The optical absorption value of |abeled cells was not affected in
case of less than 30. 0 pl of Gd-DTPA( g =0.2225—0.9458, P >0. 05) . The apoptosis index for labeled
cdls and unlabded cells were 5.08% and 3.86%, respectivdy. On T,WI, the signal intensity and T,
relaxation time of unlabeled cells and labded cells were 240. 3 £ 24. 7 and ( 2457 £ 56) ms, 336.2 + 20.7
and (1102 + 64) ms, respectively, and there were significant statistical difference (t =12.656, 17.889,
P <0.01). The minimal amount of cells which was detectable for T,WI was 5x 10°. After routine passage,
the gaddinium in the cells gradually decreased and could be tracked by MRI until the fifth passage.
Concludgons The gadolinium and fluorescent bi-functionally labeling rat bone marrov mesenchymal stem
cdl by usng the transfection agent of pdyethylenimine isfeasible, efficient and safe. The labeled cells could
be tracked in vitro on MR imaging.
Key words  Sem cells; Magnetic resonance imagng; Animals, laboratory
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