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[(H#ZE] HM 485 Gd-BOPTA Fric AJSF i A K 441 (endothelial progenitor cells, EPCs) i Jy i XS Fric EPCs 4
YIS PE R S HRIC EPCs WARIMUEILIR SR RR i o Jiids Do B BRSO iR 25 5 W BE R 6 15 70 B 5 9% EPCs, 2R
A jetPEI™ -FluoF 45 Gd-BOPTA #5it EPCs, FLHAS IR e B FIbRIC I )% EPCs A 9355 1 (4 5% 0 , Wig B AR e 40 i A
FRIE 24 h AR T RS MR RS, ELBOR [RIVR BEFRIE A AN M 2 AS R 867 50 b 145 Som e Anfb . &5 29 a mildk
TWREE , FRIE A EPCs Ji 5 PN AT D04 0,58 SR RBURE, 375 5 i 4% 1T D0 JHa 5 Y BSCEE A A 1P 22 G B0k, S0, 32 207 i I 19 41 i 2%
U IR SR [ L R B TR AN N 2 . Gd-BOPTA bric MUAE S “ My 2R 7 B, RV Rl 25 B 10 MR 138 386 v A BR S RF [R] fr) 4iE
K AN RN Gd FURIIE 2, A A bR ic R d S & (HAE MRS 25 we/ml AR 24 h FRiC 3R K[ (88.2 £1.6)% |
& FRICHBU AR . ZEARCHEIRT 25 we/ml #1024 h i, X 40 M A0 BG I RE 1 T8 A8 ) SIS FEAE S X T (P >
0.05), 75 T, WI JF 3 i RABNHF 5530 B AL MR B Dy 25 g/ ml B, 15 J5 {55 BRAIR, S X BRAEAE L 25 57 35 (P <0.05) , 7
T, WL FI T, * WL JF5I_EAIR S SR AR LR EVEZE R (P >0.05) . 858 jetPEI™-FluoF A 4% Gd-BOPTA 4 %t
it EPCs, XF MR {55 (20 =28 T, WL IEMERON , B i e B A S AERRC I 8] 23010 25 pg/ml 24 h,
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Effect of Gd-BOPTA labeling on cytobiological characteristics and magnetic reso-

nance imaging of HUCB-derived endothelial progenitor cells in vitro
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[ Abstract | Objective  To investigate the method of labeling endothelial progenitor cells ( EPCs) with
Gd-BOPTA and cytobiological characteristics of Gd-BOPTA-labeled EPCs, and to explore imaging characteris-
tics of the labeled cells by magnetic resonance imaging ( MRI) in vitro, for providing experimental evidences for
clinical application of EPCs transplantation. Methods  EPCs were separated from human umbilical cord blood
(HUCB) by density gradient centrifugation and adherence screening, and were cultured in vitro. EPCs were
labeled with Gd-BOPTA wvia jetPEI™-FluoF, and the effects of different concentration of Gd-BOPTA and differ-
ent incubation time on cytobiological characteristics of Gd-BOPTA-labeled EPCs were examined. Unlabeled
EPCs and EPCs labeled for 24 h were collected for MRI examination, and signal intensities of EPCs labeled with
different concentration of Gd-BOPTA in different scanning sequence were compared. Results  Green fluores-
cence particles were found in the cytoplasm of Gd-BOPTA-labeled EPCs under fluorescence microscope, and
numerous Gd particles mainly scattered around Golgi apparatus and attached to internal surface of cell
membrane by transmission electron microscopy. The labeling pattern of Gd-BOPTA was parabolic, indicating
that before the labeling concentration reached 25 pg/ml and the labeling time reached 24 h [ (88.2 +1.6) %,
the peak level |, the labeling efficiency and Gd particles were increasing, but after that the labeling efficiency
and Gd particles decreased. At concentrations of 12.5, 25 and 37.5 pg/ml after labeling for 12 and 24 h, the
labeling efficiency of Gd-BOPTA were (55.7 +0.8)% , (80.8 £0.5)%, (71.6 £0.6)% and (67.4 +
1.7)% , (88.2+1.6)% , (73.2 £2.2)% , respectively. The adhesion, migration and proliferation capaci-
ties of Gd-BOPTA-labeled EPCs showed no significant change when the labeling concentration was below
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25 pg/ml (P >0.05). The maximal signal intensity (SI) of Gd-BOPTA-labeled EPCs in T, WI sequence was
obtained at the concentration of 25 pg/ml (161% ), and it was significantly different from that of unlabeled
EPCs (P <0.05). The ASI of Gd-BOPTA-labeled EPCs in T,WI and T, % WI was not significantly different

from that in T,WI (P >0.05). Conclusion

EPCs can be efficiently labeled with Gd-BOPTA wvia jetPEI™-

FluoF. The major effect of Gd-BOPTA on MR imaging is in T, WI positive sequence, the optimal labeling
concentration of Gd-BOPTA is 25 pwg/ml and the best labeling time is 24 h.
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Asahara 251 1 YN SN I A 43 85 ) — 25 1] L)
3R BT P R 200 D P R 1 2, K i 44 A T P
PN EZ AH 48 it ( endothelial progenitor cells, EPCs) , 31 #)
/N BUEEANER] T 588 R) EPCs 25 T 1 4E J5 1l
BN W], EPCs 1R 1M HA TR E 0088
I7 R B T 0 5 A S O T R T R % ] i
Y ST EPCs YR I PR LA (B, A5 Sl B
i EPCs 6 53 235 5 S0 5 0 , 45t s A8 1Y) 26 7% ot #
SR (ERE AR 20 R 03 A7 B2 S — 20 B 97 800
F—HRMImMERS, 7375248270 B AT ARG 1A
ARZS T Ak 40 L0 737K R A W23t R it AT S PR
E AT ME— B, 75 A 40 i 1) D RE BT 58 b K 4%
MR IR o BEATLRG T LR A 1 i 4 5 R Qe
A MR BNE YT B BT 7, TR E AT A o A 2
TEIE R N 7R R UER TR I, 5 75 22 RS A 100 248 >R
BEPEXS HEAIFRIC 8 i % 2L AR & ( magnetic resonance
imaging , MRI) $¢ A% A A7 AT A0 38 857, DAARTS Fo 4
TN AT B

AREHW TAET T4 8 B 35 A EPCs™
AMFFER P R b # B RE 1 Gd 28%6F 7] Gd-BOP-
TA Fric EPCs, AR ICHE BE FI (8] EPCs 2R 9%
TPk B8 Al S ARSI IR R I RE L R R B A AR
i EPCs FERSE IG5 $2 BE AR

1 HHEEHE®

11 ittt

NI LI 57 = 5 B8 2 3 7 A W i ) i 7
FAHA (R AE IR ED o
1.2 25

EGM-2MV #5353 ( Combrex 23 H] ) , i 4~ 1ML ( HyClone 2%
) , Histopaque-1077 43 &5 ¥& ( Sigma A 7)) , 0. 25% Jifi & | [if
(HyClone /2] ) ,DPBS( HyClone /A 5] ) , VEGF ( Sigma 2y #] ) , A
274k 3% 4 75 14 ( human fibronectin, HFN') ( Roche 2\ 7] ) , Dil-
acLDL( Molecular Probe 2\ ] ) , FITC-UEA-1 ( Sigma /A #)) , & W
1% (Sigma /A ] ) , Gd-BOPTA ( Bracco /A H) ZZ 84 ) | jetPEI™ -FluoF
(Polyplus 22 7)) ,MTT ( Sigma 23 w]) , — H 56 AR (B 1l K
A TEGIEET ) o

1.3 &MNE

TR EEFRAE (Hearus 24 ) , 48] B 9200 W3R ( Lecia 23
A, WOt R AL WA EL (Lecia 4 H]) , B HG(HVAH),
15T AR (GE AR, AGH/KCF B0 AL (R —
I 8 TR (RN &) KPR IR (b at i /A —14%
), B S A A ( Bio-Bad 23 F]) , M R ) Boyden Cham-
ber /INES (VLRI 1BRS B2 AN AR ) o
1.4 Fik
1.4.1 Gd-BOPTA FRic /4 J #8 41 1 Gd-BOPTA L) jet-
PEI™-FluoF 4 Fi#RiC EPCs, & 46 R0 10 .25 .50 .75 pg/ml Fi
100 pwg/ml 5 MR A i 5 Gd-BOPTA R4 Ll Jy 1:0. 03, %
NIRRT b 5 E S WA g 5=, i Gd-BOP-
TA YZHEE K 5.12.5.25.37. 5 pg/ml F1 50 we/ml, AH R jet-
PEI™ -FluoF ()4 ¥k Bf 7 0. 15.0. 375.0. 75 1. 125 pg/ml F
1.5 wg/ml, 5259 5 Al A L0 55 15 (8] 53 51 A 24 148 .72 h,
1.4.2 4y Gd%E  AEAYHEE®R(12~24h) 5
FALEESREE , HT DPBS PRk 2 IR, 43 il T 9 A R S v
B, ORHNEME 4% ZRF B EE LA 15 min, 78
TRK VR 2 W, 8 B 90o8 B T ER . @0F S
0.25% % EDTA B JREETH fb_EaR L v iy 4, ORI AL v T 2
LA LT 500 r/min 8.0 10 min, 35 38, [0 P in AT ik
534 1) L 52 (0. 1 mol/L PBS +4 °C 1% %, — &) B 4 h,
1 000 r/min FFES.0> 5 min, FFEFEW, 1% R EE 1 h, BH)F
PIERRE K, PR Epon812 A3, 5 ML FHEY) Fr , B IR XU Al
BARGFER A WGt , H 57 JEM-1200EX 35 5 i e T WREE
1.4.3  Gd-BOPTA #3ic () EPCs A= 9723 M Asr il
1.4.3.1 Gd-BOPTA Fricliy EPCs 38A8RE S S0 THALIREE
I EE 2RI, 20 T 96 FL AP, 341 10° ~ 10 4108, % 1 FLA I 40
M RN BT AE R 2 B BRAL, LR RLZS LR E B g i
AREFRRE 24 h 5, 50 AR RV B 1 2 A Wbric EPCs, &
M5 AEFL, RIAIIRCE & brid 24 48 .72 h 5, 57 1L
W PRICY SR L3, DPBS whie /g, BALIA 20 pul MTT
(5 mg/ml) WEE 4 ~6 h, 35 B3, FLINA 150 pl — 5
LA (DMSO) , #®3% 5 min, {45 84 5031 ; 2645 490 nm i3
K, LE BRI S A A E e & FLOGEE FEAE [ D(490) ], 10 R4
I W5 7 A IS AN R AR IC P EAS [R) e B R S B 8] 45 1
B SUREPE o A AR [R] CT) Sy A8 4l o' % 1324 A A 2 22 ) 40
EXNIE
1.4.3.2 Gd-BOPTA #7icy EPCs FifffRE S50 skt
PR AW, PBS WPk 2 3, A 0.25% % EDTA [
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FIR, VR 5 min Ji5 025 00 B 5 3L 2 1L R B A AE T 5 FRRAS TR
TBCFL AR 35 SR, A0 M 8 25 00 BE I T 5 40 2 R 5 A0 A4 i B vk
FE.OFF, L1000 r/min .05 min, 575 LI, ISR,
TR A0 H e BE AR W BE O 1 x 10°/ml, 3 5 4 AR 1 ml;
1 ml 2R I ST R T AT e 7 B 1 24 FLEE IR AR
1,37 CHF. 405 F 30 min 1.2 .4.6,12 .24 h, {5 % B %5
TR ANIZG B R 7, HEBEMLEE SR 3 A BB IR ( X 400) 1)
B 24 h G RE AL
1.4.3.3 Gd-BOPTA {RricHY EPCs i F4RE )1 555 THALFF IR
EEEYPRIC 24 48 72 h 5 NEBEAIMT , FFH A A i s 4 25l
EGM 532 fil VEGF (50 pg/ml) Al A 2k B 1) Boyden Chamber
MR, 35 LR (AR — A ), s Lk hE R
E B 2 x 10 FRIC EPCs 19 50 wl B5 33 E A B2, 36 L3R
YA B 5 AL R LA 37 °C 5% CO, 5 R 1557 24 h;
Bl 2 AR RE S AN, T 4% 2R I E UL 5 min,
17 Giemsa 45,20 min, FIZEIE/K vh ¥k, T )5 Bk, REALELE 3 4>
S FUBE LIS ( x400) THECE RS BIIRZ 9 411045
1.4.4  Gd-BOPTA Frict PN Bz #H 241 Jif () (& #h MR 814 Frid
24 h J5 ,DPBS Y% 3 1X,0.25% & EDTA [ 8 1 B 1k 41 i
Ja MR TFELOE N, LA 1500 r/min 2.0 10 min 34541 AT,
i DPBS TR 4iM , 95 BB 1.0 x 10°/ml K4 Bi B
% 1.5 ml Ependoff 4 P, 3647 5 48 ; S5 BUR AR iE 4 1L . TE &,
% 1.0 x 10°/ml 4B KSR 2 1.5 ml Ependoff 4%
L3R T SRR

K ST @G AR (GE A ], Signa HDX HL7) , %
T2, I (FOV) 15 em x 15 em, iR 2 ~3 Ik, 2B
2 mm, JH [ 256 x 256, J& 248K X (ROI) B 10 mm®, A% )F 41
@DSE F£31 . T, WI TR 160 ms,TE 7.9 ms; @5# A B 1 i 7 3
(FSE) :T,WI TR 1 700 ms, TE 84.3 ms; @®# i a1z (GRE) JF
%) :T, * WI TR 600 ms,TE 20 ms, Jg %4 20°, & & F555
MRS ILE A, F ASL E R, ASI = (Sl - Sl ) /Sl x
100% . Sl $84- 41 AR e B Gd-BOPTA {553 &, SI, 45
A P IR RARIC A IR SR
1.5 “its ot

BHELL & +5 Fom, 2R A SPSS 13. 0 Geit 84, brid )G 4l
ZhB IEASBE S AN A A 6 % B R R B T 0 T 22 40T,
ZH [B) P G LR SNK 35 5 5 AH TR TIAUAN TR 7 41 22 (6] (9 15 5
5 5 SR FH O B9 HE wilcoxon 455 Bk TR 35, X5 A [ vk A [)
FEHNER 7 2550 0, Ferh W LA A SNK-g #2256

A}

Vet

A RARIT

2 HR

2.1 Gd-BOPTA #7i2 EPCs 644k #F 0L

2,101 fHIESEOERMEBEMNE  RERE M Gd-BOPTA-jet-
PEI™-FluoF & 4 IARIC 4 EPCs 5 RFRICHI A HLiE, Wi 2
() 201 TR 25 TE ) 08 2% S5, 4% 26 ) 32 %8 2% 5 3 Bl Gd-BOPTA-
jetPEI™ -FluoF & A ¥kRiC i EPCs MU 5T P4 7T L 4% 65 56 6 i
IR i 3 A 25 00 B GR (R 1) .

A:12.5 pg/ml;B:25 pe/ml
E 1 Gd-BOPTA #ri2#y EPCs XK K BIEME  ( x400)

2.1.2 BHHEBENE  REMCHAIEEERBUN A ROR,
B, & 1AM A T HLA R, MR N A 2 A 20 (1 2A)
K4y Gd-BOPTA-jetPEI™-FluoF #RiC i) EPCs Hk/h A4l
AR TC I ARk MU N PR A3 AV 22 Gd JB0RE, R 32 22037 T i
JE PG P A o e AR A T LA B B AR A (1 2B LC)
2.2 R E #7388 ) F2 4798 K E 5+ Gd-BOPTA 4742
EPCs #4732 £ %@

1€ Gd-BOPTA #7112 h J5 , {5 B 2% Wi WEAR e
EPCs 354 L0 5 VG0, M 5T P 114 2 €09 D6 0k 12 5 A 0 e
JEA—EHIKFR 25 pg/ml FRid ik E) 80% , 1M 5 we/ml fRid
FAUN 40% ;HRic 24 h,25 pg/ml FRiC ATk 90% , i 5 we/ml
FRCHH 57% ,50 wg/ml FRICHRN A 70% 0] WLHFFR LR 5
YL BE A AE 25 e/ ml ARiC R IR AR, 1 5 e AR
TEREL, A FEARCHRE FARICHE] EPCs FRig R 0L 1,

%1 FE4RICHEFMFRIZRE Gd-BOPTA 4xig EPCs

FRIEER (%, x+5)
B o 5 pg/ml 12,5 pg/ml 25 pg/ml 37.5 pg/ml 50 pg/ml

12h 5 41.7+1.0* 55.7+0.8* 80.8+0.5 71.6+0.6 65.1+0.6%
24h 5 56.1+3.6° 67.4+1.7° 88.2+1.6"> 73.2+2.2* 70.1=x1.1°

a: P<0.01,15 25 pg/ml 3R & ;b P <0.05,5 12 h st 5 R B b4k

L)

#9 EPCs; B ,C:Gd-BOPTA 4732 EPCs

B2 ZEHEHEUNE GAd-BOPTA IRi2HT/E EPCs FEBMES
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2.3 Gd-BOPTA #:i249 EPCs A 4 3 & A 4 2 351 TR ™ N
2.3.1  RIAIFRICH R B X} Gd-BOPTA #ric EPCs fif 38 54
BES15m 7E GA-BOPTA LT 25 pwg/ml fit, e J& 1 i [i] %f 30
EPCs ({13458 RE 1 JCHT B0 (P >0.05)  fH7E Gd-BOPTA & 251
25 pg/ml i, EPCs A5 35 5240, ELIE MR B T 5 R 1 st [] 42 =
K EPCs BT 52 A . 70V BE 4 50 pg/ml FRIE 72 h B =20
BE(P<0.01), LA 3. 21l

08 o O pg/m  —=5pg/ml  ——12.5 png/ml

0.7 —>—=25 pg/ml  —2—37.5 pg/ml —*— 50 pg/ml

0.6

| | |
0 24 48 72

Fric e (¢/h)

a:P<0.05,b:P<0.01,5 0 pg/ml tbig
B3 AREKEFMIRIZEE Gd-BOPTA Xt EPCs 5 B8 /18930

2.3.2  AFFRICH [ AH X Gd-BOPTA 45 EPCs FZ [}
RESIN A% Gd-BOPTA ¥KRJEAIRT 25 pg/ml i}, ok B Rk i)
X EPCs fOZ5HTRE I JCHT R0 (P >0.05) ;{H7E Gd-BOPTA ¥
JBEW T 25 g/ ml i o BT )05 266 B 6E 0 3940 52 0 , W0t B 44
gD Rl 2 A5 50 pg/ml B, U BE 240 Hf £k Wk 25 020, O HL
i B 24 0SB R T P ) P S T D 2, A 72 e IR B B R A%
R (P<0.01), WK 4,

40

O024h ®#48h MW 72h

0 ///; I ///j //; A I ///j
0 pg/ml 5 pg/ml 12.5 pg/ml 25 weg/ml 37.5 pg/ml 50 pg/ml
a:P<0.05,b:P<0.01,5 0 pg/ml tbix
B4 FREREFIFIZEE Gd-BOPTA 7§ EPCs Bl 65 MR

2.3.3  R[EFRICH R RN X Gd-BOPTA #ric EPCs iT#% 6
JIWIEN 7E Gd-BOPTA YREEAIGT 25 wg/ml B, i 2 1T i)
Xt EPCs ({32 A% g 1 TCHA 5210 (P >0.05) ;{H7E Gd-BOPTA
JE T 25 pg/ml, 4 RN )6 5 A% BE 1 54 5 0, 15 R840
Bdib FERRTE 50 pg/ml B 3E A 40 M 50 2 b O B
A= TE RS B AN BRG] T A S T, 78 72 h B A 3 g
AR (P <0.01) , WA 5,

5 pg/ml 12.5 pg/ml 25 g/ml 37.5 pg/ml 50 pg/ml
a:P<0.05,b:P<0.01,%5 0 pg/ml rbix
B 5 ARREREMIRCH E Gd-BOPTA %t EPCs sE# 8 1R

2.4 IRSMEE SRR

BWEE G ML W& 2. 75 T, WI: Gd-BOPTA ZLARXI {7
R JEE AR B A5 SIS, SR AR A5 588 82t BRLAE
WeBED 25 g/ ml I T I {5 W AT, 5 0F REE A EL 22 7t ) A
(P<0.05,6A) ., 7E T, WI #I T, * WI. Gd-BOPTA ZH A X} {5
SRR EAS T, WA AW 2 (P >0.05, 51 6B.C) .

%2 A[RERE Gd-BOPTA #5712 EPCs [F&ER[E B 5 # MR
ESRE(xxs)
52 0 5 2.5 25 31.5 50
T\W I 57.8+5.4  84.7+4.5* 137.1£18.1* 151.0 +11.1* 146.0 +6.6* 114.1 +13.5*
TWIT  22.1+12.2 25.7+15.6 216.5+24.8 239.3+31.2 212.1+18.4 186.9+11.4
T, W1 199.6+10.7 200.5+17.5 143.0+23.6 241.9+33.1 20.5+20.0 176.9 +10.5

o8
0 pg/ml

a:P<0.05,5 0 pg/ml YL

A:T,WI 55 ;B:T,WI £5];C.T, * WI 53] ;1:FE-EPCs;2:P7228-
EPCs;3: Gd-BOPTA-EPCs; A k@ F ik B4R K % 0.5.12.5.25,
37.5.50 pg/ml

6 FERERERE EPCs £ MR REF S| ERESEE

3 i

W& 53 T 5214 (molecular imaging) ) & &, 16 14
M MRI /R B H R B Wi is 20 0 . B, Bf
KEW SR A T A AE #h 28 R g s i
WX FI 22 R GEIR AT MR AR O IUVREBE | I 3800 25 07 1 1 3
JTHUR T RIE IR o Bl XN B AL A A A TR AR
T A R A PR R AL AT T A el IR AR e L A7 450 7 B A
TICAGFESE o (ERE, P9 R AR 432 107 FF T I A 14
e ARERA/T 22 [l R, G S5 P 2 o AV 0% 200 B 7 A%
WIIFETE GBS oA I L. WF5T 2B, 0 FH AR S 1 %
PR IC AR AR A0 A1 52 AR MRT G2 15 (AU 48 7
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T AR AR B EA BRI i g2 81

K W SR 5E B F I & —Fidric RO &5 H
MR A A5 35 R 550 B4 3 TR A AT, H e 3k S 3 R R 4 4%
FA R AT 2% , X KBS0 N B R HAN 5 4R A5, T
Ho A I AR . AHFSE R A Gd-BOPTA E3
3 3¢ [ FDA TAGE, FLZ G PR 4800 & FH B a4 X e
5], Gadobenate dimeglumine ( Gd-BOPTA ) 2 JIii i - 4
gL GA(CI) B F R R FEAY M PR A, H
FE A T R XS RN, X T, AR W N, A
Gd-DTPA AT, £ DTPA B 42 | AR 48 JE 1 il
B, 5 TR A HLBH B 4k By, HEE A A1k s
PE 55 A5 SR 40 AR ] B L3R (4n GA-DTPA) AR,
(BRI M B R A A, & A B KT
(AVNEMIEEA) MIER A, T, bR 25k Gd-DTPA
[ 2 fi5 3% EEJE A Gd-BOPTA 5aiiid A4 K4y F1F
FHREAR T Gadobenate 431 JL PR AT 26, PR G 384 Jn 1 5t
B, RN S IR R, S IGHR & 11 Gd-BOPTA R
A BR S 3Esh 5 I ] R HAR AR AL SR

FTFARICHI T Gd 76 B SRR T HASREBL
FLhP AN AR, R I A B g ARG ) H Y 2625058
i Ek A, B AR E S AN REAS B B A 25 R,
LERTOTIRA R L AT R jetPEI™ -FluoF
Y8 Gd-BOPTA #ric 41 i i 4 i, jetPEI™ -FluoF J&—
Fhoe e Yo ik 7], g TR F R &Y, REU ik YL
DNA | 5 e R i T HoA B 2 g B AR SR &9, % 4
MasgE@IVE R/, LI , B VE 3T 5 217, LAULAE s
ICA B, AT [ RS MR 56 B3

(AR — PRI 228 1B N3 ) F R 45 SR e W
PRICHRAEWRE K 25 peg/ml fRic 24 h BF s, Mk E
T 25 peg/ml ARIC 24 h BEARIE R AR, FATIN N 2
Hh Gd 5 Ca AL, n 25454 Ca dliil, 2
IRBI AR T S A0 T Gd HRHUARE F7 P11 .

Gd-BOPTA ¥ric EPCs J& X 40 i i) &5 Bt 68 1 255
fE 7 M IFE 8 1 K6 25 SR F B, 7E Gd-BOPTA #Ric ¢
JEMKT 25 pg/ml B, Ay 5 R At [a] XoF 40 B 174 266 Ff
J1 B RE 1 K 3 B RE 1 ¥ TG EH B s R R T
25 peg/ml FRic 48 .72 h i}, 40 A B R AE T RS RE
Ksane J1Z . 45 RKW, Gd-BOPTA Fric i AL
F 25 we/ml bRic 24 h i, X640 A A4 6 R BE F7 LT A% RE
F1 K35 RE S TCH R

Daldrup-Link 21" 3¢ FARiC 15 i 20 L A9 BF 52 45
JES R N A B A B T 4R o A0 X bR e B 4
B, SR A B )t BT LA 40 e X A 40 A B, (H
SRS M o ARSI PEARIC 24 h J5 PEAT L
PRAGSAGI 2 PR Ay I Bsf 400 ) s 12 3850 R 1 L T 4t g
PRI R K, AL 88 43 51 ] FSE-T, W1, FSE-T, W1
S FIESTA-T, = WI XFARIRBEEFRIC 24 h J5 1) EPCs f&
KAricdi i 1T MR $54, Gd-BOPTA 1 Ff 2 2L % 3

T, WL P30, F 5% 45 5 3¢ B Bl 6 Wk B2 19 T v 1 5 5
T s Ja AR, FEVREE A 25 g/ ml BP9 58 B e KM f
FEAIK, 3X 5 Gd-BOPTA X#5ic EPCs (14 43 14 52 i 25
TA—2 I Gd n a4t A Ca 3B, 7 25 pg/ml [1)
W P —FE T A, ULRH VR R LR, SR AR P
Gd SR EE A, UMY Gd S AE T 25 W B 1 4 hin i
PEALIP , B LA S IR AR

AR FAAS R () Gd-BOPTA #7ic EPCs, H
BANFRIFRIC U A AR IC B[R] X EPCs A= 97 P 10 52 1
FAEARTR 75 A5 5 50 B AR fR 1B 00, Ak ok
FIFH MRI £ A8 B2 M 1 EPCs, JCA 3 Wi EPCs
FETE R N BOAF 16 R RS, L K% I R AL AsF [ 1T 9 728 Fr A0
B FEA

Xk
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