AR AR e 2013 4E 3 A5 47 %5 3 41 Chin ] Radiol,March 2013, Vol. 47, No.3 - 279 .

R ¥ 3E FR & 1 72 v I B 4 B MRI T4

FTEE RHEG

FRIAE BT R4 45 o JE B 5 | A a3 o VB4 7 PR, S B
HARI RETTE. TRIBBERTULBRENFE
BIRZ— . ELIERIFEA , MRI X ST B 2 2 W i P4l
RIET BEMER, FEAEITERGAESC R BB LK w3 i
IRASF G RI . R, R BB IRAEHE 2 2% 7T 1
4.5 h BFEIE Z N BLA R B H B R HERIGIT. Ht,E
L4 IR SL R R E BIRISTT B BIE N, Xt —
HZ T XA IR, rRRV, MESS 24 h £
RAZE FHRRSARNHERE TSR MRS, K
EEREDEEED , I —dBAMEHETEA, 0
BMEEY. mMA,BREEHNHRRY, B E inE
ERA TR ER2RED . BRI RS S M8 & R
BREBRBTHL LR, W MRI 120 —Fp 0 E
FBL AT LA B X — i 2

mEEREEAFER RS HER FERFHLE, EX
HAMAEKEETEXEE, WAEFRGHEELEER 1]
P B A T R T LA S MEAE N R O P T B R
REABEPI5| & —FRVME M4 LR MR R ERE
HREFRREEETFE, (R RS i 5, X —
B S ERE RN AR g RS EFOER, XA
HH i i R B M A3 0, B R BT AU, SR 1R B
Tl A B AR SR, L LR A o 2 B R i I A B A 388
JEHAREE Lk K E T RAKFER 0 EE 2, i F
BHEEEREER . FIAnERANIENE, 2 54
E AR,

EH U R A R R A AR KR, A R
w12 HBEARE R F K4 4 B A IR A AT S I A AR
& MRI BFiH R

— RS I i A A I B0 2R AT

1. mBEEENNTR ABRRET, . BALKEER
B MR BB, KA FYIRA LB ABIHLRBIN, T RE
R FAEnEmRFEENSEEE, SHAXS TR
5B shAN H 3R MRI( DCE-MRI) (E 2 ) A 8 i = 8
7 it B S RS R, B RS M B A R
{58, DCE-MRI HFR Il i 505 I8 242 s M 8 A S 50Ch
K, il K™, B ¥ 0@ B XS, @ L Patlak  Tofts 5
Kermode %3l 12 R A 345 21, FLF o Ay 5% B FF i 2 LAY

DOI:10. 3760/ cma. ). issn. 1005-1201, 2013. 03. 022
3 5437 310009 HM , #ITT KR S B R 8 B BT R
SBIEMEH : 8IS, Email ; cjr. zhangminming@ vip. 163. com

T H R ) SO, VT LA R I I A RS B

K, AT LA W 2 B ol B R R R R AR B B B R AT
L TR L A T T I AR BE S o R e B %
AU TR I A AR 4 A, Jiang S0 BN
FM 2T AMAT IS MRAESE A B K, (A RER R #E &
B kb X 0 K, EFERYTIR 2 ~3 RSBl (E, H 30
53D LB AP B T WREE B i i A 5 488 i B K A
M B B LS, HE Li 1 705 AR SE IS 4
PR ARk 15 B B i B A R A B TR 5 B, 0 P A 2R i
REFESS 1 ~2 FRE K, (10060 X385 6 FR I sl 4 414k %
e 4 BT B KT B 1 5 1S B DKM — B, TR B — K E
ST K, BRI A R T4, R MR 4 5 5 B
FEI AL R Bl M S A R TE B, FLZERET RS 8] R At
BIEN, X NSNS ERSREEEE RN REE TR
B, 2008 4, Ding %" ZHE B3V 0T GBI K RIBFE
JE 1 ~3 FEIRTEAE K, {100, T X B 20 TE 5 A AL K S , A
BAL/E | FAEAEIERE (6 ) MERFETESR K Hiin, £
TSR G RE— B TMEEENE BB E T
B, 29T (K36 77 BE 0 45 4 L85 A5 IR B ot 6 , 3F EL{R b 3L

K™ % L5 7 8578 575 £ 2 R I T 5 3 0 P T o
FEAGTCST | Hon BN AEAE S I A AR A T B b TR B
Lin 2517 5 ] 8 fge 1 7588 v A0 B, K™ {2 R et ] 6 388 5 ot
K, DA S 60 min J5 BB AR &R K 1
HEERE 21 d W& T8, H i 308 1 (Evans blue)
HSMNEIESE T ML AR BR B 9 BBt L0 i I 1 0 786 3 o
e 5 A I 56 R R AR B IH, (505 SE AT o 4 A AR
KA BREmay oA k" RS EENTR5EH
MBS A R R A E M RRE X, Mok, 2T 0UE R
Kinetic B8 H)38 5 P 2 30 KP IR W] dEHE K DU 08 i B 0 &
AU BB RS LS A R FT R o

K, 5 K™ X LA 7 B 58 B U 8, R B ESE T
FEAE R A A AR, T L 3E 1 0 T R BEEa 1 B 5
R 25 I A T IATP AL, 8 KWG T it [ 67 244 TR 8.
AR T , W ARAESESE 7 d YA S /IME
SRR (R HETIRERR B A E AR 2 A M . B DCE-MRI
o L A AR S R T /N P, L5 A 1 5 R 7
3T 378 o I 0 P T 5 4 G 5 4 8 30 T 528
WEAER , 470 RS 0 L A0 185 3 S ot e L) 5 i
WA K, B K A A LT % A AR S, o T T
4 i B o 5 B R B LA Y TR A AR



- 280 - B ST A Je R 2013 4E3 H4847 %% 3 8] Chin J Radiol,March 2013, Vol 47, No.3

B,

2. WA 2R E e AR A BB Y - IR B VS B I AR AR
FLHAZE IR A I ok 57 IR 1) 0 S A, W o B A R
TN ASARNA, 51 RA N I X R R A R R, EHEm
BURAR (PWT) W] LA i i 30308 et 2 409 o P o R v, P
Bl i 30 2250, TAWE IR BAESE S 1B A B
Sfe 60 ML M B SRR, 3 R BRAE PWI (4 L W 3h F1 2 S 3R
o TR FEERSHARBUENT 3R MRI( DSC-MRI) 3}
Bk & BEARIC (ASL) BFe A0 Hos%58 MRI(ssCE-MRI) 74 I
FRiAEBE)S I B A P B

Jiang %" i F§ DSC-MRI X 3 2 T 40 M A% ot AR 5% K
B B d SRR 5T P 2 B, 3697 G 3 JEI BT F i H TR oF A i
28 (relative cerebral blood volume, rCBV ) FIAEX} I ift fi B
(relative cerebral blood flow, rCBF ) #1116 B £ 8 H %
RN, BATHA RIS SR A BT I IS 9% B 38 i X
AT I H B X A — B, 2007 4E, Li %7 12 FAF i 7
¥, FEXTHE S IF R St IR AR FE K B & 1 B Bk B 5 b R B,
St A ML, Z5U8)T MR K BZE K% 6 RRt A4
GUEAE ST R I 9 % 0, HL B 07 45 B M i & ( cerebral
blood flow,CBF ) 3 i X AHAF &, FKIESL T CBF #R B4
REERRE. I —5 12 25 RESS R I B A R,
PRI AL X B9 CBF K-, B M 2 Thee, N\ SR
BIREIT RO T B ) o

Li 40V fi S ASL HR M BHE A 44 LK (EPO) G
TR KB, £ 0 REBX 7 CBF % &, 3T 6 Bt
SIEBTAML ZREEIT¥E BRI EE R SR
EWA A FE % R o 2008 4E, Ding &™) 55 FiRIRE I 7 3%,
EMRBEAEIELE RN SMEREENXARPERI, MEA
1% CBF 3¢ K2 i 28 25 38 75 i (] 0128 (8] 4 A b R AH DG L A,
e A RIS CBF W3 AR 3878 i B A= B, 1 8 A2 A
SRS IR R E M, AT S MRI Pl g & FE A 4R 1t T8 2
AT

_F AR il 25 & ( cerebral blood volume, CBV ) {31 (K 1M 3
FEHORAS R i 4 S 3 K/ A BE I 25 A 3R, Tl ssCE-
MRI #7543 BTG KM EF R (AR, ") /MIEAF(AR,) |
MEK/N(AR, " /AR, ) Ml B H [ AR,/ (AR, " ) 1 K
. Lin U FIF MR BB R GA ssCE-MRI, £ E 447
Tl FRE SRR 3 AT B E. K/
ARNTA, BHEREEE TR ERXEE CBF ¥, 2145
(3~14 d) Reh TGS IR, JEH (14 ~ 21 d) W3
ML IR, BX—~ERSALERYES, ATELT
ssCE-MRI f] AR CBF i aps A BylH, B—F
M, TR K 2k CBV {URM4L T 410 i 3 4 s B9 IRl 3805 s,
T MR 3% i 2% & ( microvascular density, MVD) il & . 3tF §
T VB gk AT B B e S R AR K Q[ Q = AR,/ (AR, )™, %
B B i B W S TEREHE I T S 50, X i B B Uk | WU LU
B EE BT BUNAR (vessel-size imaging, VSI) A] UL B R
BEIE A B o Bosomtwi 251 %t 8 FUBi##5E K BT T MRI

MVD & Q W&, 3 SRBEALMLFERIT T, K
P R KA IE 3 2R R A AR — Bt , i
¥ MR MVD W&t Mgt s ) 8 T R R E 5,
HEBIPMAMAEREE MmEMNEARMT H T
2011 4E , Bosomtwi %) WX B RifEFCJ7 6 KA X H I
Mg ERIEHNEE RN R F MM E K E (mean
segment length MSL) ) F & H SEOCHR A BERHER
RIS A —BL, IESC MRI BB T0 A 3P4 80 & A B 2
A5k, BB, Xu BP0 VST B S BTS B
REEFNEESERE A MUERIESS T VST AT i i 7] §&
e, T EL$R S RT BB B R T 5k ol e B B — R S

PWI F FHRIUMIAEIE G M E A RE A —EEm. HH
%1 CBF F1 CBV 93 20 58 2 VLA HT 4 B W AL, R A
11 B 7K B O 32 it 3 . 0T 5 ), M4 & ssCE-MRI B £ Fp
25 (Q.MVD MSL.VSI %) i & 44 B TR & M B4 R
WTEIYERE 1, I Ab ssCE-MRI 2 2 300 8 % R iR &,
MVD 3 875 1 & 9 B ARIR R 1% 00 F T AR e ™ 1A F
ARH TR AR E,

= JRAEBE S I B A R AR T

IR BE IS T R T BE i BE , DA R kb 30 5 X1 0 AR L Y
BRI, I o 40 A AR T A8 HPole 3 A I A8 P A AL 4T
BEHRTHREZEAMNAES, B TROAEALEHNER,
ANV B I o = B R R R R . AR IR 3R
FANRE R, 2 AN MR ERNRREE, 28R
SeeREAN MR L 22 0. 18ppm, HIM, FEMAE
P B 2 BE B W) L U I A AR R R O R AL
ko T, WIFIBEBUR AU (SWI) IR F A SR LR
BT ARAR BB AR , BT DAAE T, * WI 8 SWI1 BlR b e
BN ERER

2008 4, Ding %A T, * B A0 SWI EHRBER TR
BEFER BRI A B B B ] B A R, LI A R R AL 5
RV FRAMMEERXHFS. BEEZEARTS—W
LRPEKIEELT T, RAERENIASASUFEL I
GRAEBMA—B, BEIT, " 45455 CBF Mg 4R
[0 5 ¥ (fractional anisotropy, FA) B 88 LA &5 — 3
W2 SRR BT IR AR5 R, 2010 4B, Ding 2% 7E %4
IAEFEAR B R R 54T EPO WRIT MBI R AR, T,” Wi 5
SWI 84543 5l & 1 8] EPO 38 y7 A fndE 14 ST A ZE R B 5 )5
2 FR A R A NS, B 5SS %Y B8 Rk 5 %
XIS EEE -8 SaREYN R,
& BEESE S B EPO Y& T AR AR I A A R E
FTRERER FU A I R4, Ak, BT AR AR H A
MRI AR A BB 746 W0 IR AR SE /5 1 %8 4 JR 5 TR AL B4R 4.
Jochimsen %" F| Fi 8% B¢ B 11 5F % S 0 1l 48 7K 4K #
(BOLD) BN L) B 7n T A2 B A BRi i #% Bk I 48 K/ (B4R
FEFE), FELTEAN AT ssCE-MRI VSI ]
B, B FEXNRAEREFELENBRAE R
5%, BARLTETS AT 3R AE B E B SR B



PR 2013 453 4547 %5 3 80 Chin J Radiol, March 2013, Vol. 47, No.3 - 281 -

T i B B A FB 3 L3 B2 B oxygen extraction fraction , OEF)
5 CBF (%R, 3L T OEF [ B4 41 3 o R A B9 7T 47
¥ko IR, F BOLD JF3 941 41 OEF 8 76 %45 i i 3E
HYRRREREEE WAL RSN TREERE A&
ZAE P, B F B 49 BOLD 18 # AR ( quantitative
BOLD,qBOLD) | 5 8 ) 2 B 45 5 B 0 41 SUA0 T 48 19 A8
A ( quantitative imaging of extraction of oxygen and tissue
consumption, QUIXOTIC ) Jy ¥4 4R (L 5 Ay M s 15 .0
A B B A TS A SRR B, BRI A R
0 B (B AR AL

ETFHAENB 0 MRI 7 88 8 5L /5 1 8 4 iR B &
FECUESE, H R T X Rt sh i a0 e A Bt 1
B Rl A U RS R IRE A E T AR
R, XP T, WA LB RERFN T, " EM AR
0 4 A B R T, B E g™,
BRI S H A MW, E T RIERALAE T, WI b
HITE A BLE B A5 5 0 B B B V6] f) 0 L 4 ) I A R
ML . B—IrE, SWI 55 WL R A A MM E
P MR AR S — R A R, EAMER LU AR
RBE B, BT BREENMERSNBL  FER
AL S AR —TE A EAR

BN AN IR 40 0 S 2 A

MR > FEGEREN SN EEBNHEFES FHE
BR, BT B A AR, W RN — M AT R AR I k. 7EM
BHE,ESAESE oB; WIS T 75 8 R i
FAMEN @K E KRB NEFIEL™™ ., ERELSE,
Cai %7V FFI PET $AR K 0 B A 2R 8 BUIRI o 0 1 0 IR
PRICR LB N 24K HF (vascular endothelial growth factor,
VEGF) iAE 4k, % B T VEGF 32 {& 7K F ) b ¥, M T F 32
PET f JNHESE /5 L8 A UM AT AT, MR 4 FE 4G H#
REABSHEY R R 2 85 B S0 8, WL F PET,
¥ MR AT LURS 3 Bl 5 45 A AR SE el B4, In3F
REBikE-H B BE-¥EE B (cyclic asparagines-glycine-arginine
oNGR) #H{BEK, ATLI A JE R B R g AR .
RIRBHIFRCIEE T A RS2 YR T X9 IR 5L )5 10 B A AL
MR A 2 B MR L RN BT R,
BAHBET AR NEEREERNEREZEXRE
3T 0p R

2 BRIk, HRTBR & 28 MR & AG B T2 I 207 I
UG M8 A R R B2 7R . i DCE-MRI [ B B3 .
B BITEER, T PWISWI 8 T, * WT R BB 4 i 2,
KRERS NN R M A BB B E B (BRI
BORKIMEPRAE R , 1R, 4 fEBEE MRI (% &, Xf
ARS8 A L B S 2B IR A . A, Sk
BAUFSE T it 5E 5 AT Re (R B A L, B W2
Thig, Bl A MNP B SRRE Z RN X R IR
PR, X — KRR 2 B BB 10, st
BESMENSYIFITREAEVRE, FEEE MR &5

TRARKIZIR, 5t X80 M I 50007 A SR Wi 72 R
AHHER BT o

& £ x W

[1] Ciumas C,Montavont A,Ryvlin P. Magnetic resonance imaging in
clinical trials. Curr Opin Neurol 2008 ,21 :431-436.

[2] Cramer SC. Repairing the human brain after stroke. IL Restorative
therapies. Ann Neurol 2008 ,63 ;549-560.

[3] Arai K, Jin G, Navaratna D, et al Brain angiogenesis in
developmental and pathological processes: neurovascular injury
and angiogenic recovery after stroke. FEBS J, 2009, 276.
4644-4652.

[4] Beck H, Plate KH. Angiogenesis after cerebral ischemia Acta
Neuropathol ,2009,117 ;481-496.

[5] Slevin M,Kumar P, Gaffney J, et al. Can angiogenesis be exploited
to improve stroke outcome? Mechanisms and therapeutic
potential. Clin Sei (Lond) ,2006,111:171-183.

{61 Krupinski J, Kaluza J, Kumar P, et al Role of angiogenesis in
patients with cerebral ischemic stroke. Stroke, 1994, 25.
1794-1798.

[7] Wei L, Erinjeri JP, Rovainen CM, et al. Collateral growth and
angiogenesis around cortical stroke. Stroke 2001 ,32,2179-2184.

[8] Seevinck PR, Deddens LH, Dijkhuizen RM. Magnetic resonance
imaging of brain angiogenesis after stroke. Angiogenesis,2010,13.
101-111.

[9] Hoffmann A,Bredno J, Wendland MF, et al. Validation of in vivo
magnetic resonance imaging blood-brain barrier permeability
measurements by comparison with gold standard histology. Stroke,
2011 ,42:2054-2060.

[10] Israeli D, Tanne D, Daniels D, et al. The application of MRI for
depiction of subtle blood brain barrier disruption in stroke. Im J
Biol Sci,2010,7:1-8.

[11] Jiang Q, Zhang ZG, Ding GL, et al Investigation of neural
progenitor cell induced angiogenesis after embolic stroke in rat
using MRL Neuroimage 2005 ,28 :698-707.

[12] Li L, Jiang Q,Zhang L, et al. Ischemic cerebral tissue response to
subventricular zone cell transplantation measured by iterative self-
organizing data analysis technique algorithm. J Cereb Blood Flow
Metab,2006,26 :1366-1377.

[13] Ding G,Jiang Q,Li L, et al. Angiogenesis detected after embolic
stroke in rat brain using magnetic resonance T, * WI. Stroke,
2008 ,39 :1563-1568.

(14] Xyda A,Haberland U, Klotz E, et al. Brain volume perfusion CT
performed with 128-detector row CT system in patients with
cerebral gliomas: a feasibility study. Eur Radiol, 2011, 21,
1811-1819.

[15] Lin TN,Sun SW,Cheung WM, et al. Dynamic changes in cerebral
blood flow and angiogenesis after transient focal cerebral ischemia
in rats. Evaluation with serial magnetic resonance imaging. Stroke,
2002,33:2985-2991.

{16] Lin CY,Chang C,Cheung WM, et al. Dynamic changes in vascular
permeability, cerebral blood volume, vascular density, and size
after transient focal cerebral ischemia in rats. evaluation with
contrast-enhanced magnetic resonance imaging. J Cereb Blood
Flow Metab,2008,28:1491-1501.

[17] Cyran CC,Sennino B,Fu Y, et al. Permeability to macromolecular
contrast media quantified by dynamic MRI correlates with tumor
tissue assays of vascular endothelial growth factor ( VEGF). Eur J
Radiol ,2012,81:891-896.

[18] Zhao BQ, Wang S, Kim HY, et al. Role of matrix
metalloproteinases in delayed cortical responses after stroke. Nat
Med,2006,12 :441445.

[19] Lee JM, Zhai G, Liu Q, et al. Vascular permeability precedes

intracerebral  hemorrhage  in

spontaneous stroke-prone



<282+ AR 2 2013 £E3 4547 %35 3 1  Chin J Radiol, March 2013, Vol. 47, No.3

spontaneously hypertensive rats. Stroke 2007 ,38 :3289-3291.

[20] LiL,Jiang Q,Zhang L,et al. Anglogenesis and improved cerebral
blood flow in the ischemic boundary area detected by MRI after
administration of sildenafil to rats with embolic stroke. Brain Res,
2007,1132.185-192.

[21] LiL, Jiang Q, Ding G, et al. MRI identification of white matter
reorganization enhanced by erythropoietin treatment in a rat model
of focal ischemia. Stroke,2009,40:936-941.

(22] Ding G, Jiang Q, Li L, et al Magnetic resonance imaging
investigation of axonal remodeling and angiogenesis after embolic
stroke in sildenafil-treated rats. J Cereb Blood Flow Metab,2008,
28 :1440-1448.

[23] Bosomiwi A, Jiang Q, Ding GL, et al. Quantitative evaluation of
microvascular density after stroke in rats using MRL J Cereb Blood
Flow Metab,2008,28.1978-1987.

[24] Bosomtwi A,Chopp M, Zhang L, et al. Mean microvessel segment
length and radius after embolic stroke; Comparison of magnetic
resonance imaging ( MRI) and laser scanning confocal microscopy
(LSCM). Brain Res,2011,1381:217-227.

[257 Xu C,Schmidt WU, Villringer K, et al. Vessel size imaging reveals
pathological changes of microvessel density and size in acute
ischemia J Cereb Blood Flow Metab,2011,31.1687-1695.

[26] Ding G, Jiang Q,Li L, et al. Cerebral tissue repair and atrophy
after embolic stroke in rat: a magnetic resonance imaging study of
erythropoietin therapy. J Neurosci Res,2010,88:3206-3214.

[27] Jochimsen TH, Ivanov D, Ott DV, et al. Whole-brain mapping of
venous vessel size in humans using the hypercapnia-induced BOLD
effect. Neuroimage,2010,51 .:765-774.

(28] MWL, HILE, HR.%. BHERLEREREMORES
SEREABERNVLTR . hER%ERE,2011,45;
250-254.

(291 Zhang J,Chen YM,Zhang YT. Blood-oxygenation-level-dependent-
(BOLD-) based R,’ MRI study in monkey model of reversible
middle cerebral artery occlusion. ] Biomed Biotechnol, 2011,
2011 :318346.

CT 7/ BE B #E P B B A i B
FEE BR

KAEBORBEBRARGET HERCERE, £
HRGEKAH 4000 £ BEEZLEBED, HP AT
3% HBEEZ RALO B (LR IHFLO M, BR & &
HEBRAEREROE, 2B EH NS E.L 52 3514
)0, BEESMR IS, FURY R g il R N S 2 Y
BINSIT , U R B MG T EECEBRE P HNA, B 1.3
B 10 4R Hy A7 4r HligL 85% 80% K 50% 1,

SRV, 32 e i B 1 O P RS A S R B R B
TR 1M % 55573 ( cardiac allograft vasculopathy , CAV ) {34R BX,
BB EEGERIAEER, i T RO LM ER, KE

DOI;:10. 3760/ cma. j. issn. 1005-1201. 2013. 03. 023

e .47 :100037 FEESREE EFEBMESEE BROM
FRPo DNERFEREALRE BN MERER BT

EiAEH : B, Email ; cjr. lvbin@ vip. 163. com

[30] An H,Lin W,Celik A, et al. Quantitative measurements of cerebral
metabolic tate of oxygen utilization using MRI: a volunteer
study. NMR Biomed,2001,14.441-447.

(31] He X, Zhu M, Yablonskiy DA. Validation of oxygen extraction
fraction measurement by gBOLD technique. Magn Reson Med,
2008 ,60 ;882-888.

[32] Bolar DS, Resen BR, Sorensen AG, et al. Quantitative imaging of
extraction of oxygen and tissue consumption (QUIXOTIC) using
venular-targeted velacity-selective spin labeling. Magn Reson Med,
2011,66;1550-1562.

[33] Jensen JH, Chandra R. MR imaging of microvasculature. Magn
Reson Med 2000 ,44:224-230.

[34] Kesavadas C, Santhosh K, Thomas B. Susceptibility weighted
imaging in cerebral hypaperfusion-can we predict increased oxygen
extraction fraction? . Neuroradiology ,2010,52 :1047-1054.

[35] Sipkins DA, Cheresh DA, Kazemi MR, et al. Detection of tumor
angiogenesis in vivo by alphaVbeta3-targeted magnetic resonance
imaging. Nat Med,1998 ,4:623-626.

[36] Mulder W], Strijkers GJ, Habets JW et al. MR molecular imaging
and fluorescence microscopy for identification of activated tumor
endothelium using a bimedal lipidic nanoparticle. FASEB J,2005,
16:2008-2010.

[37) Cai W, Guzman R, Hsu A, et al. Positron emission tomography
imaging of poststroke angiogenesis. Stroke 2009 ,40:270-277.

[38] Woliers M, Oostendorp M, Coolen BF, et al. Efficacy of positive
contrast imaging techniques for molecular MRI of tumor
angiogenesis. Contrast Media Mol Imaging,2012,7:130-139.

[39]) Chen J,Zhang ZG,Li Y et al. Intravenous administration of human
bone marrow stromal cells induces angiogenesis in the ischemic
boundary zone after stroke in rats. Circ Res,2003,92:692-699.

(ks B 99,2012-09-18)
(A 3CH48 - KIHHE)

B E R IR A e iR, T B A A LA A i 4
DAER OIEEAL LEBEE AE RIER, B, B
B RGN CAV EEEENIGRE N, FEMRER
H1,CT 3¢ CAV {# i A B M EBRBIE RIFERE (4 5H
70% ~100% 81% ~ 100% ) , 5t CAV f 5 J15 W5 & BT 5
ZEAFED H CT BEEMA OIS S8 ThRE, L
BUMIABE R RE, 22 EER CTHTBHEAREROE
TS B SCHRN L g3, AR IR S %

L CT W BR ARG OB XS & B dE: mAG
MRS R R0 BRI BR B B B — 0, F 1960 £ 87
EEERENTEREMBHENS2ERR, RERRXE A 05
BTSSR, RS RBE SR FHELERFT . ZRR
(AR LA OEER, T2, UEBRANS R FRE WA,
AIEA O BRI, TREKAER 2 ~3 cn MY &



