— 378 — BEERKFEEM 2010 £8 35 5% 38 (Jounal of Chongging Medical University 2010. Vol.35 No.3 )

& X E S :0253-3626(2010)03-0378-04

BT A M SPIO A AN AT g g i b ic RN TS g m
K H MRI WSCEE5E

£ OB LEMRA L R EAN L AL FRTF
(L BREMNKFEMBEZGORERN BRT TARSHATREIRE, BK  400016;2. BRER RZEHRE —ERBKSH,
HIK  400016;3. ERERRFERAZER,FEK 40016 )

[# E]8 o FFARREBITRETEEASRIKBIT ( Super-paramagnetic iron oxide, SPIO )& FMRIC A BAF 4E 41 (Human
fibroblast cells, Hbs ) BYREHERRICER X400 A 4 5 1 BURE 0], LA R (&AM AL 3% A48 (Magnetic resonance imaging, MRT) BULR B 4F
fiEo 7 ik M5 2aah SPIO(BKIRE N 200 pg/ml ) A RIME R SPIO- ZRBEMRE AP A7 S5 EIR A ( BRAARMES A
150.100.50.25 we/ml, PLL &¥RE K 7.5 pg/ml ), AIA Hibs 2ERIESE 12,2448 .72 h [FUREAM ., A& B 5 HERR IR HE I 40
TR YRS - I R AR o A . B DB BIEE B ST R RS B R A R AL B TR AR IO MR 3
BYMESRETRER, 2R SPIO- ZRBERE S WHMMRFICR B E R T4 SPI0 F7ie B (P<0.05 ), SEIEHIRE
B8R, 100 pg Fe/ml LT EHAMRE S 53 RAZMEZRLHEHTFEL(P>0.05 ), FE&TERE B REFMMCHMEK
RN AT L2 DR S5 A K Yo B0hE , HiLAR i /R BRIBURL 4R T IR A RIVA B s & B AE 25~50 pg Fe/ml IBEFRR: SPIO ARt T
MMM L RIRE, EHIRERERICEHE 18~24 h BIATARARCHIME 95%~100% ;MR 3 B RPRC 40 B (5558 2 0 B R
Ko 4t BB SPIO- ERBERE S YT LIRS  Z2WFRC AR 240, 3 B35S MK E 25 we Fe/ml FRiC4A
{UARICACR S, T HLX 40 M IS 1 0B B B0 , SPIO AR 4R A ELRR I MR B T RIS SR E .
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A study on labeling efficiency, cellular viability and in vitro MRI of human

fibroblast cells labeled with SPIO of different concentration

ZHENG Juan, et al
( Department of Pathology , College of Basic Medicine , Chongging Medical University )
[ Abstract JObjective: To explore the efficiency of super—paramagnetic iron oxide (SPIO )of different concentrations in vitro labeling human
fibroblast cells as well as the influence on cellular viability, and to investigate the characteristics of magnetic resonance imaging.
Methods: Respectively mix pure SPIO (concentration of iron: 200 . g/ml) and SPIO-PLL compound of different concentrations with
substrate (final concentrations of iron: 150,100,50,25 1L g/ml; final concentration of PLL: 7.5 W g/ml). Then incubate it with Hibs for
12,24,48 h and 72 h. Collect the cells. Assess cellular viability with Trypan Blue Dye Exclusion Method ;test iron particles distribution in
cells with Prussian blue Stain; observe the positions of iron particles with optical microscope and TEM and calculate the labeling rate of
SPIO; perform MR scanning to measure the signal intensity change of the cells. Results:Labeling efficiency of SPIO-PLL compound is
much higher than that of pure SPIO (P<0.05 ). Trypan Blue Dye Exclusion test shows the viability difference between the cells labeled with
100 p.g Fe/ml or lower iron content solutions and the comparison is not statistically significant (P>0.05). Prussian blue Stain test shows
there are more or less blue dyed iron particles inside cytoplasm of each labeled cells. And those iron particles concentrate in endosome and
lysosome (with electron microscope ). Culture solution of concentration in the range of 25~50 w g Fe/ml is safe for labeling stem cells with
SPIO, and 95%~100% of the cells will be effectively labeled in 18~24 h. And the MR scanning shows obvious reduction of signal intensity
of the labeled cells. Conclusion :Human fibroblast cells can be easily and safely labeled with self-made SPIO-PLL compound. Labeling
with appropriate solution (iron content of 25 p g/ml) is highly efficient and has little influence on cellular viability, furthermore, with
SPIO labeling, the signal intensity of cells scanned with MR is
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Wi IR B8 (Magnetic resonance imaging, MRT) & B 7 H
R BRHEEBREA, AA B PR, RS PHE )
T PHARY, 3t EUFRE s SRR AN, 2%
ZZE MRI X RO IS A e 5 SHHZUX A, T8 MRI A
7, B S AL BR PR F (Super—paramagnetic oxide iron
particle, SPIO) B ARAH T, MRS, B—F HIFH MR
IXFHH . ARSEE 78R T SPIO-PLL & & ¥bric AR 4
SR, R AR I ] R R B R AR 10 ARl fR B9
ML AR SRS MR 05, R —FPRRAEMIRIC )T
B 0T B AR N R BRI B B 5 R

1 #ME5FHZE

1.1 ¥t

L1l Zafusk A REF4EAEMIRR (ZMI SRR BR 2 Vi-
mentin [HPE), REKXKEFRETHRSAR TRLI =R
it

1.1.2 FEEEEA & FEEES  WREEEN SPIo
AR 0, Maxi-Mix JERIEA 2%, 35 E Thermolyne
Nl B REER (Poly-lysine, PLL)(EE Gibeo 237 ), fi4F:
Mg (FeMIMFEHFAF ). TR RPMI-1640 B H
B A BN 0 SR LA R R A 3R AR S B FD 1
A HERERRENZ T HRSHA TRIR TR, £
E GE A #] 1.5 T BEILIR B4

12 EBF*k

121 ASREF4E40HE SPIO Axicd A [FETEfRiC4IM . E
IR SPIO Wy 37 2 5 4N AL R & i 1A 43 3 ok 12,
24.48.72 h WU A A AR IO R, RAMRIEAR LWE,
LB RAEVRICES 8], ARIVEE SPIO bRic4HHE - 4 SPIO 5
ZAMK PLLIBA S 10% B4 M iF #Y RPMI-1640 35 3¢ 5t
71 (PLL MR AR B 4T 510 1.5 pe/ml F1 25.50.100.,150
pgml), BF 37°C BIERFH NPT 60 min & EAFREE
Ky SPIO-PLL B S IHbRICHEFE . HHIFIMAE 1 x 10°
AFLYARAYS 24 FLARTF, BT 5% CO, 534 F IR E A FR
BRI . RIS ER A 4, SPIO-PLL #7ic
25 ug Fe/ml fEBH, 50 g Fe/ml YECH, 100 pg Fe/ml ED
#H,150 wg Fe/ml 1 E 4, B840 SPIO #3ic (R422 PLA. {844, Fe

HeFE R 200 pwg/ml) FE F 4, GAB 4 7L,
122 NEZEAT TSR 1d1 A2 34 5
AT HI TS PR e A ke 60, 3-S5 R AR R 4 R
1221 HEEERR  RASHEHRRE. REEHFR
W& SPIO-PLL & k5554, PBS VLR 3 K, BiEEMIL,
BOWERBRAMRER, AERREST | HANERS
1 & TR AT A 40 MO B0, B T AR, THER 100 4
M, 4HTE D (BB IEERE) = Y Bv:an ik /100 448
il x 100%,
1222 #gpet RHATSLTBER6, REFHRHEPE
SPIO-PLL B A ¥EE 353, PBS REEIR Smin x 3K, 4T H
BLEYE 4% LR P EEEE 40 min, PBS BE% 3 1K, &
Perl i 7] (2% W 8 S 1L # +6%EL B8 /K ) F T 30 min,
PBS WRUER 3 K, 1% % BE O E YL 3 min, PBS IR E L4
RELASS, N BT & A REA S I RRR, SRS 7 R
F Er AT B M SRR B T 6 PR MR A MR, AR A
I0HE = T 0K Y 60 P4 4N AR 40 MBS B x 100%
1223 BETEEHEN  ARCHHH 0.25% B FBEH AL S
I, 1 800 r/min B5.0> 18 min JG# A 1 ml EP &, F %
FEBTIMA 2.5% LR ,4°C B 1 h ,1 000 /min B
> S min , FEER, 1% SEREE 1 h ,BREHEK , AR
B, Y, BARR LS R ER i o £, R TSR,
123 TRICHHME MRI (RSN DS ARIRE R T M5
FRIATC AN MR AN, 24 h J5 TS ALIR B4R K [t R AR
L, BRI N 2 x 10° 4 /ml, BAMNH I 1 5L, %6
TRAKVE R, B ARRFRICAREESET 1.5 ml Ep-
pendorf HH, B AKEWNHIT S MRI 8. KA 1.5-T
MR BG4 . 3 3T R 4 Bl [ e 4 B, TS5
S : GRE(EE B [ ) 40, TR/TE 225/5.3 ms, BR%E £ 30°, %1
%% 8.0 mm, /2% 1.8 em, %6 256 x 256, A HIEAERNEAE
H) B4 H8 X ( Region of interest, ROI) , M € F B E S HLEF
E5E, IEERE( Signal-to—noise ratio, SNRYE NS5 SH/
HRIFSE,
1.3 &%itFH5H

B SR (x + 5 )3, I SPSS10.0 ST ATk
AT 225047, 41 B 22 L BER  LSD i3, LA P<0.05 A5
BHEHEIT#EE L,

2 # B

2.1 SRE) B SPIO AR3% fm hbY ph ik

MWL BN, SRR SE 12 h T
RV Y BURL AR LB L 18 ~24 h LK B IE YL ORI A7
TETAME P, WHBERRENE, ERE KREATBHR
FETE,48 h UL E WA EE S, BSR4
HL AT AT D3 b, P A B VA AR FETS . RARICHRME R
Fal SPIO 28 36305 o 605 A0 P o L 34 80k
22 FEVRE SPIO SHART 40 ML 8Y A 7 B vl BATIE AL
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F1 TERESRICHEBERRRBARBEIELEY% (n=10,x£s)
- it 48
% 1d B1R #208 %3 BaR

150 pg/ml 75.24 +2.73"% 78.34 + 2,98 79.37 £ 2.78% 66.12 + 1.85™ 63.12 +3.80™
100 pg/ml 90.76 + 1.29 89.99 +2.35 87.62+1.14 90.00 + 1.48 89.99 +1.68
50 pg/ml 90.23 + 1.39 91.00 + 1.21 91.12 +0.82 89.87 + 1.52 89.87 + 1.61
25 pg/ml 91.12+£1.76 90.49 + 1.09 89.74 + 1.73 89.62 + 1.20 90.24 + 1.01

T BAZH 90.25 + 1.03 89.75+1.77 90.37 £+ 1.28 90.75 + 1.77 90.00 £ 1.96

v 53R R, P<0.001;* 54 st P<0.05
TRAEM R & 2 BE A 25 ~50 g Fe/ml 2Z[8], FRiCETE K 18
~24 h FRiC s, S HARIC A B T BERI A 17 RS h T AR,
X 5 EHAMRER T R — B,

M TARMIE 5 SPIO UKL & A Ly, WiHAAEHRF
B S B UR AR HE A I N, FRiC AR, BT UL FE M R
SRR A TIE Y B, O R F st . BRT, B R
ZR AT AR RN RN TR0 E 5 B
S S I RARIC A, ASEEG R Arbab S5 R0 7 B0 AT
PLL /S T4RMIREARIC, PLL 2 | R mH K& IE A s
e, 38 5w ER AT P AT S R £ B e B AL B ok ey
BRGE G, NTTHEN SPIO 540 A T, DAME &5 40 L O %
PRicE B LI IRAT A B, X Ff SPIO-PLL & -&¥y 4 K
HiF W Mtmic kR 517, BARC8R LT A 100%,
&Y R KR Fe,0,-PLL 0B B4 F MR /A,
AL PLL &4 SPIO FRiCmHE P W/ S BIUTE S A BBk 55
B, HER/RER O TR P, BXRTHESER.

SR AR RE B AR I 10 B R (R AN 0 SR S 5 i A
O, B R B A N KRS . EN AT ST B R AT AR
MEET 1% ~ 4% FIEFE P TRESL IR KA TH
M T RSN BIR BB, 5 FaiT Bk Z Wk E
WM K. TEAMBEB /BN TS EBUEALSER, B
B, A2 R AR IC A0 M, AT i B 1B RE PR A SR A
Ko XE5BRITHKERGR —, EEARED T 1004
BRI T, 2t th BE SUE A B

B2, B R EEREY , 2 H SPIO #RiE A e 440
BEA ., AR ,SPIO FRic I B2 E H 25~50 g
Fe/ml, B AEARITH 6] 4 18~24 h, H MRI RE8 R 1T 19 B 7= 4
MESRENTL, XF45E NSRG4 M 4R
B, AR T — W7 L 5T M S L AR I 4R B
EAE BA 1T MRI EE, FRHMBALE Mo aei: ik
HATH B
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