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In vitro MR imaging of superparamagnetic iron oxide labeled bone marrow

mesenchymal stem cells from SD rat
HANG You-xin, et al
(Department of Radiology ,the First Affiliated Hospital, Chongqing Medical University)
[ Abstract] Objective:To explore the proper concentration of superparamagnetic iron oxide (SPIO) labeling bone marrow mesechymal
stem cells and the biological influence of different labeling concentrations,and to evaluate the characteristics of magnetic resonance
imaging by a 1.5 T MR scanner. Methods: BMSCs (5") were incubated with different concentrations of SPIO particles. The location,
distribution and the labeling ratio of SPIO particles in cells were ohserved. At an optimal concentration,samples of SPIO-labeled and
unlabeled MSCs suspension in agar were imaged by MRI with T,WI,T,WI and T,*WIL and the signal intensity were measured and
statistically analyzed. Results: Labeled SPIO particles were stained in cytoplasm. BMSCs were efficiently labeled (97% to 100% ) in
culture at 24 hours and particle concentrations( 25 to 50 . g Fe/ml medium ). Compared with unlabeled cells, BMSCs loaded with SPIO had
similar viabilitv and proliferation profiles at this proper range of labeling concentration. SPIO labeling caused a stronger low signal
attenuation effect in T,WI,T,WI andT,*WI. Conclusion: BMSCs can he easily and efficiently labeled by SPIO without interference on the
cell viahility and proliferation, MRI visualization of SPI0-labeled MSCs is feasible , which provrdes basis for future in vivo studies.
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1 MB5FE

1.1 =ik

SD K BB & 8] 7 & T 48 Jifd ( Bone marrow mesenchymal
stem cells, BMSCs ) 4t f kW B 2k (T~ M) A= RHE B R 2
Al HIEAEMIRE BAS:CD29(+) .CD44(+) . .CD45(-).,
1.2 ZEBRMNAME

Resovist (1% [E Schering 2% Al B ): 1.4 ml/ 32, & EIKE
0.5 mg/m1, ZFOR HAE 50 nm, £ FHiEE (PLL) (3£ EH Gibco
2F]D) R4 TE (WU INEF A ). HMEFFAE DMEM/FI2,
JEZE A S0 A R 2 B 3R B S T A E AN ES e B R
BRI R ERRBT AR ML, GELST #53L¥R,

1.3 REIARTRE 6 AR

## Resovist #518 25.50,100.,150.200 p. g/ml SR
PLL(1.5 pg/mlNRA S 0.2 f54- MiEH3EFREN, BT 37C
RIER P IEE 60 min & AL SPIO-PLL E&%). ¥ SPI-
O-PLL E&¥I0AE 1 x 10° 4~/ FLAMERY 12 FLARH, Reso-
vist &Y B4 Hh 12.5.25.50.75.100 . g/ml, PLL Yk FE K
0.75 pg/mle FEAKIKIZE RGN B-F 4, A 4 0XT BEEH, KA
SPIO-PLL &%), 84 2 Tl % 24 FLARE T 5%CO, ¥E 544
HIFEE 24 h 5, A BIR FHE E -1 G 0 2 T 41 A gk
Sy AT AE B 5 HERR SR A 0 40 L v 4

TG AR P& SPIO-PLL B & 155
3, PBS RBEWR 3 K, AT & LR 6 1% ZBEE E 10
min, PBS {R¥ERR 3 1K, 2% Wk B H —6%3 B /KIF IR E 30
min, PBS YRVEY 3 IR, B2 B & MEAR ST IR
SRIGTER A Lo B HE A S R S i e o FH M 4R A,
PMIARC R = I Yt FE AR / 4EM AL x 100%.

& B IEHERR RS W R FE R & SPIO-PLL B &85
FRE:,PBS MR UEW 3 K, FEESM 1k, B O AR J5 i LA i B
B RRESR L HARERS | MERERGHAH
M HEOR B85 T WL, TR 100 AN . 4HTE F7 = YR
YRR /100 NHIME x 100%, LLARFRICABA/EXT IR
14 LB kA7 mME MR R ISR

MR HE b b 40 M AR 0 4 R BE R U 25 R AT L FATT L
25 wglFe/ml 3R BEARIT BMSCs, 24 h J5 TH AL IR B 40
Fi R R) 2B B 87 B T 0.2 ml Ependoff B, # 8 1 h, 408
ULFRF Ependoff &JEHT, B AK &N UIT MR HH4.

AR N B - KB 2E -HREE 3E 2%
105 NMERIFICHME 4 B 2 x 100 MEIC A, s &

-1 x 10° B ICYEME , 6 & -5 x 10° /B PR C I E

REALAR RT3 B 78 - GE Signa 1.5T MR BE3LHR AL
BEG. H 3 ITERE, BT RSB T,WI, T,WI
FoTAWI 8, HAKS40. T,WI: TR=300 ms, TE=Minimum;
T,WI1:TR=3 600 ms,TE=102 ms;T,*WI: TE=Min Full. J2 /& 2
mm, JZ 8] Omm, 45 [ 256 x 256,FOV 34 120 mm x 90 mm,
NEX-4,

A F T H) AR ic 40M S5 R bR i UM 85 S iR B AR
AB 0L HEESREEARAARX N [ (L-U)U] x 100%,
L MFRCAIME, U N RARIC YA,
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2.1 Resovist ##3% MSCs #J-& & - % 7 &,

e 5 Yo € PHPE AR IC MSCs RN FE T
BRITORL, 0 2R K 0 BIRIE B A G B4 15 0
AR BT, G B R BRI R E 5 BTN A Resovist A 5]
BERIEME(E 1), BH12.5 pg Fe/m)bric RN
75%,C 21 (25 wg Fe/ml)Fric2 %K 97% ,D~F 2H (50~
100 pg Fe/m) R HH 100%,

2.2 Resovist #7318 MSCs ¥ S b5 4 &,

B~F 4 4 ffl & B B G4 2 53 5 100% .100% |
98% .90% .85% , Kt Resovist ¥ JE M T+, 41HE H
MAVFEMRAESR . LA F 41(100 wg Fe/ml) & M BH &
2.3 ARIL4AL MR RSP A

b1 4 B MR K 50 a4 I 2, T\ WL TL,WI &
TAWI P I AR B RS B IRE G SR E L 1,

XF 3 AN JF 5 AR T 4 R R AR 4 LA S 9
EAAIT A ML R BN A T,WIT,WI, T*WI T 51
W AR IE 4 I M 5 0 B R SR AR e 4 M T 2 B
TR, LU T F 5 REMAREE ., &8 2x10°
AN TWILL, T,WI, TAWI {5 5 58 B A8 1k R 5 51
-41.18% .—-54.13% ,-78.78%,

3 it it

£1 TWILTLWIE TAWI B BREBEGEERDEENEE

BTSN =K BRE O AECAR 210 RN 20 E 2R A LA Sx 0t
TWI 167274957 15486+ 7.00 148.47£27.70 8733+ 60.18 103.47 £59.36 12331:53.73
T,V 85294+51.82 812.81+86.75 198.40 £ 76.64 91.00 £ 53.72 100.68 + 83.02 175.67 £ 57.23
TAWL  209.00+10.03 202.60+8.53 70.69 +8.95 15.00 £ 10.11 18.50 £ 12.16 3042+ 8.58
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FeE, EH N X 5 40 MR 0 1 A Ak
M EZRBEAR T FEAR, &0 E A F %k
£ Resovist #7 1t BMSCs BIF 53 X £ i 35 1 40 52
K 25~50 g Fe/ml M45 10 V& B AN 22 v 40 i 75 M
/NF 25 wg Fe/ml BIFRIC 1R B B X 40 0 3% 1 TC 2 1)
B FR I R B ; KT 50 wg Fe/ml FUARIC W &
AR IC I 100% , HH AN S ES, FH
FOrAIFE T, Bk, R ATTIAN SPIO i 4 Ml i %
LR IE A 25~50 g Fe/ml Z [6]

Y5 SPIO FURLERAT A f B ey, 9 35 AH T HE
FF A3 S GBURAR M AT AE N, BRIE A, BT L)
o X AL R BURL 1738 X B, B0 R Y
B, HAT, B R & B B R RO IR B RD
ZHRN G HROE A LS FERICE,
ACRAZRME FHENZ R AR PLL €38
SPIO BUkL , s 4 £y e 707 () 41 A 68 38 o 4 52 M IR U
1 B4R B SPIO FikL , iX ff SPIO-PLL & &1l %%
K5 W4 M bR e 7 2 B 5 AT, HAR R &, 4
T EEA,

f I 4R AR BE 9 AR 17 19 B /R R S A i 4 IR A
SHEHR, BN OHRERAGHEBREST
1%~4% 37 B W vh 647 R AL i 4 #5012 AR RFE T
THER T REBURE | KR BEMW, 5 T 4oit, (Hi%E
Z MM BRI R, TEARBEBRDHEL TS
RS R . Bk, J 125 RAfRic 4,
AT T R B EGE RR E, XS RATE B E)
WL RAE R —3 A EEE ST 100 ML T,
MR AR BRI B R .

BIRE EE AL R T B OB
I A BB, 3 ok KR 3132 45 4l LR,
T YRGS A bR 40 5E . BMSC BLA [0 2 F
XA BE T4 M 4 A0 Y RE T, BT LU BT 4E R YT
) — Ff 8 FH 40 ), 2R A SPIO #Ric BMSC £ 8 T3
WFAETE MBS W B A A R A AR 0L, Xt A2
AL FEHAFTEM,

B2 AR R K 2 A SPIO trid BM-
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25~50 pg Fe/ml, H MRI 8B4 1R 47 () B /R 41 1155 52
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