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Abstract Objective: To evaluate the feasibility of tracing the ultrasmall
superparamagnetic iron oxide (USPIO) labled adipose derived stem cells (ADSCs)
in vivo with clinical 1.5 T MR scanner. Methods and Materials: ADSCs were
incubated with culture medium containing 40 pg/ml USPIO and 1.5 pg/ml poly-
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I-lysine (PLL) for 24 h. The distribution of iron particles in cells was determined by Prussian blue staining and transmission
electron microscopy (TEM). MTS was used to assess the viability of USPIO labeled stem cells. The anterior descending coronary
artery (LAD) of the rats in experimental group (n=10) were ligated to establish the acute myocardial infarction model. The labeled
ADSCs were directlty injected into the myocardium. /n vivo, MR imaging was performed with FIESTA Cine, FSPGR Cine,
and 2D MDE sequences both for rats in experimental group and those in control group (n=5). The left-ventricular end-diastolic
volume (LVEDV), left-ventricular end-systolic volume (LVESV), and left-ventricular ejection fraction (LVEF) were calculated on
Report Card Workstastion. Postmortal study was carried out to determine the distribution of USPIO particles in the myocadium
with Prussian blue stain. Results: After incubating the stem cells with USPIO and PLL for 24h, the percentage of labeled ADSCs
reached over 99%. Iron particles in the stem cells were confirmed by TEM, which was mainly in lysosomes. MTS experiments
revealed that USPIO (10, 20, 40, 80, 160 pg Fe/ml) exerted insignificant influence on the proliferation of ADSCs. The acute
myocardial infarction animal model was successfully established by ligating LAD for all the 10 SD rats. The signal intensity of
myocardium significantly decreased both on FIESTA Cine and FSPGR Cine images after injection of USPIO labeled stem cells.
In addition, the ventrical wall motion abnormalities were found on cine images of rats in experimental group. Delay enhancement
was observed at the regions with motion abnormalities. The LVEDV, LVESYV, and LVEF were 0.52 + 0.05 ml, 0.20 + 0.03 ml,
and 61.0 £ 4.3% for rats in control group, and 0.44 + 0.04 ml, 0.25 + 0.05 ml, and 42.7 £+ 13.4% for rats in experimental group,
respectively. The LVEF and LVEDV were significant different between two groups (P<0.05). The USPIO particles were found
around infracted myocardium by Prussian blue staining. Conclusion: In vivo, it is feasible to track the USPIO labled stem cells in
the infarcted myocardium and to evaluate the motion function of left ventricular wall of SD rats by clinical 1.5 T MR imaging.
Key words Ultrasmall superparamagnetic iron oxide; Adipose derived stem cells; Magnetic resonance imaging; Acute
myocardial infarction; Animal model
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Tab 1 Detail parameters of the sequences

Sequence FA(°®) TR (ms) TE (ms) TI(ms) FOV (mmXmm) Slice thickness (mm) Matrix NEX
FSPGR Cine 30 7.6 35 13X13 3 160X 160 2
FIESTA Cine 40 6.1 24 13X13 43 192X192 2

2D MDE 30 9.1 43 100 13X13 3 192X 196 2

Notes: FA:flip angle, TR: repetition time, TE: echo time, TI: inversion time, FOV: field of view.
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Fig 1 Results of Prussian blue staining and TEM. 1A: Prussian
blue staining (X200), blue particles around the nuclear
could be visualized almost in all cells; 1B: 1B: The black
USPIO particles (arrow) are showed in the lysosome by TEM
(X25,000).
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Fig 2 ECG of normal SD rat (2A, HR 340 bpm) and AMI
SD rat (2B, HR 357 bpm). The latter showes the elevation of
ST segment.
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B3 IEWSDARLEMRES . 3A: FSPGR Cine/v-41, HiflxE{%; 3B: FEPGR Cine/¥41, KAhLEH; 3C:
FIESTA CineJ741), Jifll.0E{%: 3D: FIESTA Cine/741, KA B

Fig 3 Cardiac MRI of normal SD rats. Short-axis (3A) and long-axis (3B) images with FSPGR Cine sequence, Short-axis (3C)
and long-axis (3D) images with FIESTA Cine sequence.

B4 SEIA1SDK L LR S USPIObR id 40 il j5 L IEMR 5. 4A: FIESTA Cine/¥41, #ifl0Ef&: 4B: FEPGR
Cinefr-41), RO . Ao irBEfs SR e nl WO k), ALY TSR AL— 2

E5 g3t MIEREMRIEE . SA: FIESTA Cine/F4 K%, B8 ks b v s e 41 B Wiz ) 5 1 DX
5B: 2D MDEJF#IEGR, BOHT kIR IR SR L. YA EARTF

Fig 4 Cardiac MRI of SD rats in experimental group injected USPIO-labled stem cells. Short-axis images with FSPGR Cine
(4A) and FIESTA Cine (4B) sequence. The signal of anterior left ventricle decreases significantly (yellow arrow), corresponding
with the part of injection.

Fig 5 MRI of abnormal movement and late enhancement. MR images with FIESTA Cine sequence demonstrating the area of
abnormal movement (5A, yellow arrow), which is correspondecne with the late gadolium enhancement of myocardium (5B,

yellow arrow) in 2D MDE images.
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Fe2 AN B RSB ZH SDIR BLC D e H 45 2R
Tab 2 Results of the cardiac function of SD rats in two groups

Group Control(x+s) Experiment(xts) P
HR (bpm) 311424 297+30 0.36
LVEDV (ml)  0.52+0.05 0.44+0.04 0.02
LVESV (ml)  0.20+0.03 0.2540.05 0.07
LVEF (%)  61.0+4.3 42.7+13.4 0.04

Notes: HR stands for heart rate, LVEDV stands for left-
ventricular end-diastolic volume, LVESV stands for left-
ventricular end-systolic volume, LVEF stands for left-
ventricular ejection fraction
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