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(# ZE] BB T Sa B X M0 I 8L IS I8 M Bz 45 1 BB 7 (VEGE ) F1JE I3 4i i A A= B 7
(SDF-1) B7KF- 513 N B2 AL A A (EPCs ) $oig I REZALINSC R . ik SR ELISA BAa 15 (75 1 DU BKAE i
JLCERL ) SN SDF-1 i VEGE 17K 5 SR F 85 BB B 89001543 85 EPCs (RSN 38 1557 5 i e e vt 4 e I 2
Muit$, SRA MTT L3k e 1Y Boyden /N2 FIZE B 58 70 52530, WL EPCs 38 FEAE 1 ERE B 1 R FH [T e
J1o FENASHTE 54T VEGF F1 SDF-1 K V-5 EPCs Ui R IIREAIAE R . Haliz MFREUE L 15 #1 %) Eﬁéﬂo

GER UM SRR A L, VEGF JK 325 (201, 42 + 44, 74 ng/L vs 113,56 +35.62 ng/L) ; SDF-1 /K -5
(3.45+1.07 ng/L vs 1.05 £0.99 ng/L,P <0.05) , IfijF VEGF 5 SDF-1 /K V-2 EAE X (r=0.675,P <0.01) L—J
X HBAAAR LY , £ 4t 2 PEPCs % H W] B384 (72.2 £9.73) /200 {EH1EF vs (51.2 £3.83) /200 fZH1EF, P <0.01; EPCs
TIREHA R, LG A AR EAERE S KN BE S B SRR T X R4, VEGE, SDF-1 (¥ iy /K -5 EPCs $UE K IRk
AL I W S 0 — B0, R G RS 51k 0.8395,0. 5491,0. 6376 F10.7392, £5if  SE4 AL 56 R M0 M A1
1. EPCs e SR 4l A B @4, (5] VEGF F1 SDF-1 I35 7K -t B 48 A, bR 28 4b 7E 76 A0 6 1k, vl fiE

L[] A R ) — S AR AR [ FEZHAILRIEE,2009,11(4) :267 —272]
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Correlation of serum levels of VEGF and SDF-1 with the number and function of cir-
culating EPCs in children with cyanotic congenital heart disease

LIU Zhe-Liang, WU Zhong-Shi, HU Jian-Guo, YANG Yi-Feng, CHEN Yong, GAO Hua, HU Ye-Rong. Department of Car-
diothoracic Surgery, Second Xiangya Hospital , Central South University, Changsha 410011, China (Hu Y-R, Email ; qdxy-
ll@ tom. com)

Abstract: Objective To examine the number and function of circulating endothelial progenitor cells (EPCs) in
children with cyanotic congenital heart diseases (CHD) and study their correlation with serum levels of vascular endothelial
growth factor ( VEGF) and stromal cell derived factor-1 ( SDF-1). Methods Fifieen children with tetralogy of Fallot
(cyanotic group) and 15 age- and sex-matched children with ventricular septal defect ( control group) were enrolled.
Serum levels of VEGF and SDF-1 were measured using ELISA. Mononuclear cells were isolated from peripheral blood by
Ficoll density gradient centrifugation and cultured in vitro. EPCs were identified by immunofluorescence and were counted
under a microscope. Modified Boyden chamber assay and the MTT assay were used to measure the migration and
proliferation capacities of EPCs. EPCs adhesion ability assay was performed by replating cells on fibronectin-coated dishes,
and then adherent cells were counted. The correlations of serum levels of VEGE and SDF-1 with the number and function of
circulating EPCs were assessed by linear regression analysis. Results Serum levels of VEGF (201. 42 +44.74 ng/L vs
113.56 £35.62 ng/L; P< 0.05) and SDF-1 (3.45 +1.07 ng/L vs 1.05 £0.99 ng/L; P <0.05) in the cyanotic group
were higher than those in the control group. There was a positive correlation between serum levels of VEGF and SDF-1
(r=0.675, P<0.01). The number of EPCs ( x200 field) in the cyanotic group significantly increased compared with
that of the control group (72.2 £9.73 vs 51.2 +3.83; P <0.01). The functional activities of EPCs, including
proliferation, migration and adhesion capacities, were augmented in the cyanotic group compared with those in the control
group. The increased number and function of EPCs and the increased serum levels of VEGE and SDF-1 were consistent in
the cyanotic group, with a correlation coefficient of 0. 8395, 0.5491, 0.6376 and 0. 7392 respectively. Conclusions The
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number and functional activity of EPCs as well as serum levels of VEGF and SDF-1 increased in children with cyanotic
CHD. Serum levels of VEGF and SDF-1 were correlated to the number and functional activity of EPCs. Serum VEGF and
SDF-1 together with circulating EPCs may play important roles in the pathology and physiology in these patients.
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A A B AR P 2 #H 48 it ( endothelial progeni-
tor cells, EPCs ) ity M 18 M 20 i 56 I 44 4 A9
58 R RS I AR B R T 2
1E  FEMREAIAEE N TG EPCs AYAR LR34 58 4
BRI , 7R 52 AR S M O I X — 0T 1) IS R DL
i .

EPCs 7] DL [ 2 IH S BIPUARBAAER A7, I it
AL T BT A IS, B SR A1 2 I i SR R
B A N A K B F (vascular endothelial
growth factor, VEGF) & 5 % (4 M4 A K 7, &
FOPE I 2R A, FT RE 5 EPCs B 5k 52 i,
T35 5 40 M A7 42 T T ( stromal cell derived factor-1,
SDF-1) J 3% f& CXCR4 7 3% IfiL T/ 4H 41 jfg V- 5 h
AREEAE A . IR AT H AL TR
AT R S5 6 52 A B S8 RO I 2H 2R B A Y
PR, R 58 ARG R RO I i L VEGE Al
SDF-1 1Y L1 7K - FIE #1 EPCs £t M DI RE 216 1Y
KA ARG T ANML AT B B A A1) 22 1] 36 3R AR
P, A F T 023 LUE 3R EPCs A S R4 A iy
ZH L TR AL Bl ok i &2 S

1 RS 7%

1.1 ##8t

L1.1 aaAFleRf4  RI&UBCLE (TOF) &
JL 15 BIASRE A, A BERRUE : 4R} <3 %, DR
R, R T A 70% ~85% , & A It H
A 20 WETIE . H 4l = [a] R st (VSD) L 15
Bl R X B, ATEFRUE R  AF S <3 3, KA Hlish
Jik s Fe, GRS TN EAFE > 98% . ARFIREF
k1M 20 mL,12.5 U/mL JFFZH0%E,30 min P43 554k
A A2, DI IS 22505, O3 B4 mL JF&R
YUt , 3@ 2040 1 000 r/min B0 15 min, BL_F
THW, % 2 mL 4336 PE 45, —45 i VEGF 1,
A PR I 5 S 0 4°C R 10 000 /min, 3.0
10 min, KRR IL/MR , A8 SDF-1 (9400, 025 1) P
B ML 2> B FR 25 Y9 7E - 70°C UKAR HP AR AR
1.1.2 &) B A L oy B A AT 2 T
JHe (W FEE AR FITC-UEA-I i) T Sigma fk.2% 24
M A E o FEGUIG A L% W H 35 B Hyclone 2
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M199 15 75 B | 4 i 2 (A 2 U 2F e i e
Trypsin-EDTA > & [i Gibco /A & 7= 5. Dil-AcLDL
b & [E Molecular Probes /A ] 77 5. APC H#r KDR
(BRIt A) T E R&D A H], PE EHAx CD133 (Ff
PN I Fe SZAREF A5G A 78 Miltenyi 28], A
SDF-1 5 e MRS INAR] & N VEGE T2 5 BRI AS
IR 2 b T AR MR SO AT PR ) 7 i o

113 & AR A ARG A Jn
WL A B IR Model 3111 3£ [ For-
ma Scientific 2\ &) 7= &, 18 15 2 0 ML AvantiTM J-
25Centrifug 4 B 3% [ Beckman Coulter 23 ], 45 Fl i
& AS AR = T8 E eppendorf 23 F], 6 1 il B E-
clipse E600 F1{#] & AH 2% i 145 Eclipse TE300 4 H
H 7% Nikon 2], iiFRiY Wellscan MK2 22522 Lab-
systems Dragon /A 5|72 5, ELX800. Gene5 H 3h47#f
A M 2E E BioTek instruments 257> G o

1.2 7%

1.2.1 EPC %% f=32 7~ B 20 mL AT 2305 M
F10.01 mmol /T BEERZE il (PBS) St e, %44
FREE 3+ 1 JRE 3= N A0 Jo o B A% 200 D 2 T 85
1.077) ,25CF 2 000 t/min, B.0> 25 min , WA
AL, FHE BN 20% Ji5 4 107 , 4 e/ mL 2 i 2
AR, 2N % R 100 U/mL HGT IR £ 75 R
100 mg/mL ) M199 1% 3 5 B, 1 5 20 i 2% 5 h
2 x10°/mL, $EFh & 5 pg/em® NLF 2k 45 5 1 B
16 FLEE TR, BT 37°C,5% CO, AN B B 5
T2 b JE USRI RE A0, IS e 2 R AR
—o

1.2.2 EPCs 5% W57 R4 10 pg/mL
Dil FRiC K SMEA IS 2 g 45 1 (Dil-AcLDL) 5344
WEEF 1 h, 2% 25 HIEE 25°C 3 10 min, 20 pg/ml
FITC $ric i IA) 5258 5 R (FITC-UEA-T) 25°C ik i
A 1.5 h, 9O0 MG A4 i, 55810 d
Ao 20 B € R 4 TN i [ G, Fe 32 4 5 1A 50 0
10 min, J5%243 A PE #ric CDI133 Foi&(1: 11
F&) W E 10 min, APC F5ic KDR HTiABEE 30 min, %
A8 4°C RGOV, 9 WA WA BRI
1.2.3 EPCs = 4#m| EPCs &1 Dil-AcLDL
(£15%) I W ff FITC-UEA-T (&%) , B3 €4 FH 14 41
M R IEAE Ak i EPCs,  F 81 B 94 0% 1B s
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X E R AU @ FPE AR T R (1S AREPLERERY 492 nmPERARIIE OD {H,

%200 WLEF) 1.2.5 VEGF,SDF-1 fa ik K Faeml 0B fi

1.2.4 EPCs zhfetem

(1) iE#HE J1 I %E : 0. 02% EDTA it 0. 25% Jik
HEBHE S 7 RAUM, FIRES A K B 19 M199
JERE A MO A 1 x 10°/400 wL, B T8k B Boyden
INEE B TR E A S 50 ng/ml VEGF 1) M199
FEHE 600 L, 3G A0 IR 24 b, 20 ) ) 5% 8 B
FEARTR UM, 2. 5% J8 T S 100% HEES3 5 [¢
IR E YL 200 5 i U REHLIC AL 10 S HLET,
THEIGT RS A 2

(2) ZH B RE I 5« BUIH b 20 B R % Uk B2 R
2 x10*/mL, F FN gl 4 LR A & 30 min, FER
I BE A L, 200 5 5 fof B8 Bl AL IC 28 10 AL, 114K
ZHE A%

(3) 3% 8 RE 1 I &« HUIF Ak 20 B R % Uk B R
2 x10°/100 uL, T FN ifH 96 FLik NI E 24 h, 4
AMA 15 mg/mL BEMEZEVS TR 15 wL, 95 4 h, A
TR A 150 L, 25°C 5235 10 min, R AX

20 min M pKAE B AR I 3% FR AR AT VEGF, SDF-1
TR DR AR DU ) &, P 2 S (20°C ~25°C)
i 48 Lt 2% , ok H A Pe ik Je.00 ABC-ELISA 3%,
3 4R G Ul W B R AR R AE , 7E Elx 800. Gene5
IS A, F 492 nm Ah W SO 1K

1.2.6  %it 5 54 SKFH SPSS 12. 0 S5t #7
WAE RGO R + 25 ( x £5) Fon, T A
ORI R P PR 2% 19 07 22 434, 11U 43 A7 R IR 3R
RAHOCHE, Giita# P <0.05 J2 %A W&,
P <0.01 S AHAEH B EE.

2 #R

2.1 EPCs%xs#®
o E 9¢ 6 % E 45 @R EPCs i CDI33 ",
KDR ", Dil-AcLDL"*/FITC-UEA-T* (& 1,2) .

1 EPCs JUREXIGLER( x300)

2 EPCs B RHEE( x400)
(41); B:APC-KDR * (%)

A:PE-CD133*

2.2 EPCs HHEmLLE

MRS R L, 3 0 8 75 5 e 3R
() EPCs i 50 35 5 T X I, 20 30l oy 72,2 =
9.7/200 KL F1 51.2 =3. 8/200 PLEF, P <0.01,

A:Dil-AcLDL* (£1) ; B.FITC-UEA-1* (%) ; C:Dil-AcLDL* /FITC-UEA-1* (%)

2.3 EPCs HRERILLER

MEAASNA M, 25 73 85 55 e i 37
(1) EPCs , 7E H IR AL v, 1248 RIS S 3 B T 4%
W] 5 T3 IR AR A i) EPCs YZRE(R 1) o

*1 EPCs IR ENER (x+s, n=15)
a5 R Bl e A RE
(/200 BEF)  (4-/200 PLEF) (0D {#)
XPAEZH 91.84 £8.58 112.6 £7.02 0.27 £0.01
U 140.6 £9.24° 149 +11.58* 0.34 £0.02°
a: XA R, B P <0.01

2.4 VEGF,SDF-1 [fi&7k FH L

PNER AL A1 JE A H 28 B0 3 B A5 2 9 1L A
A% R UL A 2 0> ABC-ELISA 75 K6 U 1) VEGF,
SDF-1 [fil 3§ 7K °F- ¥ B} S &5 F X B4 40 ) ot o iy
VEGF,SDF-1 [ #/K (% 2)

- 269 -



5511 555 4 ) P E % RILAEE Vol. 11 No. 4
2009 4 H Chin J Contemp Pediatr Apr. 2009
®2 ZYA53EA VEGF SDF-1 Mk T 2.7 SDF-1 MiEskFEF VEGF MFkFRiEHE
[F 4y (x=s, ng/L) 1453 1
21 5] % VEGF SDF-1 N SPSS12. 0 447 AH I E 43 #r ( Bivariate 13
A4 15 113.56 £35.62 1.05 +0.99 ), FEMARIK S | VEGE 5 SDF-1 7 41 48 5 54
sedty] 15 201.42 +44.74° 3.45+1.07" ZIAFAE IEAH G, HAH G R ECH 0. 675, P <0.01

a: A RAL A, P <0.05; b:P <0.01

2.5 Imi%& VEGF k5 EPCs EREXMES
XA VEGE [1y7K-F- Al EPCs it 6l
SR AT A A2, 45 2R /R L3 VEGE JK-F

1 EPCs ¥ & R EAM X%, r =0. 8395, ¢+ =5.174,
P<0.01([&3),

80
= 60 e *
g .
2040 7 ;
% *
S 20 1 .
=
10 r=0.8395  (=5.174  P<0.01
L] L] 1 []
100 140 160 180 210
VEGF i3 /K (ng/L)

3 448 VEGF MmiE/KFF1 EPCs X ZPH4E a4
X B E

2.6 M5 VEGF /K FE 5 pHEX D

XL LN VEGE (17K F-F1 EPCs 1) RE Kl
(25 T AT A e PR 20 A, 85 3R B R I3 VEGF /K7
FI EPCs [ UJRE 2 IEAHC (K 4) .

", HiltAES)

. =7 % 1=0.7392, 1=4.914, P<0.01
- .- /'-
8 ya
::3;(
g
=
R
=
WAGERE ST r=0.5491, 1=5.174, P<0.01
| | | | 1 1
100 140 160 180 210
VEGF I3 /K (ng/L)
4 Z44H VEGF i iEsK F5n EPCs ThaE I tE X
e E

(K5).

3.0
% 25 7]
N . *
i 2.0 o0 73
N *
H o o 3
£ 15 T . % L4
‘_I‘ *
E 1.0 1
U
r=0.675 1=3.271  P<0.01
0.5
1 1 L | []
25 140 160 180 210
VEGF [fil3# 7K (ng/L)

5 VEGF,SDF-1 &7k 3R iA A9+ = 85 E
itit

DA 2 L 200 1 i A 2 L 2 — s A T A
JL, 7 AR TS A AR A I R R 5 i 38 A A
EPCs'" . &5 WL I\ A I 2 i R A7 78 T IR i st
0 I TR B, 1B 30 A ok 14 9 ¢ B il 8 A s
FETETF ARG BAMA, B EPCs 78 H AR J5 I 4121
AT LUE T AR L, B ET A I8 4548 R DL 3
BRI T A% AT, B A & AR AR R
H #3822 W UEHE 7, 38 2k 45 g 728 1) 1A PN A% A
FIRHLAER A 5% EPCs 1] DL &7 Sl i 2 2019 18 8
AR AR LA P B Ak AT B A P T Y
B U100 AT Ay 2H 4 TR A P A IR A e P
() N B2 AL B AL 137 L o

ARSI NAM ] L F W A B %2 B o 1 R O
LA G B AL AN, B RS AR A R 1 3%
FREEHATIE o0k, TE RS SR B b S I S B Y R Y
YL AR TR A0 R A AR R ARG RS
20 it 2 [ 328 A i 2 T 86 AR A UL, RS S R Ak
LDL (acLDL) f1454 UEA-1, 3% SR 2 EPCs [i] N 2
AL o3 A RR R R R A, B 0 B AT B ) U BE 4 i
TEAE R TR BT w] LAy o9 i i e s Ak o o
B S0 % HA N R A R A RRE I bR 5 ) KDR , Fifi
Ja AN A S bR AR 4 CD133 ) e 3 9 e 48
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SESE, R AR B IR S MRS A K=
EPCs'?!,

ARSI WS 1) 45 2 0 A R0 s £ LA/ MR I
EPCs ¥z B 90, S0 BELH N T3k 45% , Ho4h
REFLHIRIAE 10 mL (51 E A v] A2 25 s 8 40
1R P B2 20D P R AL AT, 220 2 2 RIS 3% A A
T Lk E] 10° U b, BJE P —# % EPCs #Y Zhfig
PEATHEAE 0 RS RE 1 ARG, 25 Rt R R L R
P RO FNG L EPCs 145 Rl T g 450 %) BEZH W] 4
Hea 504 AT LA I 5 SO R 2 4 T AR X o 2
J B S D RE SR o T L, AR ke R Y P B2 4R
LTI DAY R REL 200 1 A Al 2 4 TR I 1 40 i
AFEAEHE S R, BT L E 5 B AR Fh 7 4l i R
‘7/}?\[13] N

R T M T SR A RS R A O I R LA
I EPCs %503 AN T B AR Ak 1) AH G PR 25, AR 41 4% 2 7Y
FE KA I8 1R I DR AR i ——— IR A Bl 4, FRATTAS:
T 5HEA 1 VEGF, SDF-1 (¥ 1L #5 7K F , I 3F
11T 4Ll F A, — 25 Ge 0t T 8 2 (Rl A ek | 2
REIR ARG T ST 58 RO e S8 L I
11 VEGF FRik 7K FANIMLIE 1) SDF-1 F2ik 7K F-HH i1
98, H VEGF,SDF-1 [ 3k i 3% /= T X B 41,
SDF-1{}2ik 5 VEGF [R5 f77E % B I AH G
X — 25 L F R SDF-1 78 & 38 AR 2 TRt
ATREE RIS 5 T &L MORABR IS
RIN,AE SDF-1 SEEL R iyt B rpr , [ B ] AP RS %
VEGF B3R5 4k, 3 X} F [ B SDF-1 7E 52 B3 1L
AP g BRI S A A B P E R A
B R, O AR 58 B ER , VEGF 2 B 1R
FEMEM M AR TE R 7, & nT B 1 R S ) 9 a4
DB A, S LGB oy RBAT SR A A 1Y)
. bR g R, W] LUk, SDF-1 5 VEGE
Z [BIATBEF AR T — A~ R A 7 B IR, B =Z [A) A
MR, X5 A R A2 E D RER B TSR AR T, 3
[ fL ik EPCs A% AN RERY 25 4L" . B ik SDF-1
55 VEGF @ i3 fal iz 42 S S HAR B2, DA A GX A
FEMYE PG T B L, B B T IR AR .

AR 5 W5 5] 48 24 700 500 R B9 B I o,
VEGF ,SDF-1 [y 1L 1 /K F- 1) 42 fb 5 EPCs %5 f13))
RBARfb— B, 3 o B Ge 1T A % 19 4 B, VEGE,
SDF-1 Iy 7K F-5 EPCs % A1 RE AL fb A7 75 B &
AH G o 3 B8R A R 2 R PO I s AR L i T
VEGF, SDF-1 7K -3 15 A & EPCs 4§ & 34 in #1 9 fig
SR F VML i AN, PTREM S L Tkt OF
BEASRIE T AR P HIF-1 B RS2 BH, HIF-1 £l A

KEERFHEBINMMZS, B EHRER (&
ZE SR ER) ¥ %5 5144 VEGF, K451
BESRUEYE S VEGF 23k AU — R B LA )
RN, TERE UK b R VEGF [95ik , 7654
SEKE I B 1 in VEGF #3635 Ml VEGF mRNA fy
Rk, B VEGF Z iRk, fi5 N Bo B 247
T2 (6 3R A U8 555 43 WA YR VEGE 14 Sk vk 4
5, i _E 3 VEGF & (135K F; @ VEGF &
EPCs p 2L T, 1 T VEGF K FE/y T, 76
VEGF {3l T 3 B3 K & EPCs 3k A4 I, VEGF
2 PR A U AR S 3 R -, X6 T P R A i B N R
AN M AG o S Ve PR A AR AR . A M AR
B FRATTIN FH A PN B 3 PR, HE 3 i B
% VEGF, [T VEGF X A Jz tH 40 i < 1] 43 Ak N 1
A EVE, 10 ng/mL VEGF 853537 14 d
J&5 63% ~85% 1 2H M 3 A BB N B A . — ik
Ny VEGF 3@ 4 Hg I b ) VEGF-2 324k, i &
I B, P 5 = W PR DL 3% I 45 10 4% ol 240 J
WG, B sh i iy A K i, 5% B VEGF 3
51 EPCs fRHLHI 4 4 Rz 20— A Ak 20 B R
Ak, 2 7 B P 1 5L SR 400 45 B NOL, NO 1938 22 412
A5 2 5 400 1 i L 200 6L 23 00 5 40375 22 R 4 T 2R
-9 (MMP-9 ) , WA 7 5 25 JB 4 T 40 g PR 7 ( mKitL)
FeAs Al gk KIT Bk (sKitl) ek, sKitl, #E2h 1
Y EL P ) EPCs A 41 it 3 5 ) 1, 4k & A Sh
PSR s WFFEIESE : 46 HIF-1 1935 SR, AL ]
LA BE VEGF iy 25 %3k, SDF-1 B3 3kt vl AW 2
Thi , T EL34 5 (9 L4 W] 2 5 T VEGF ; SDF-1 3£ [H
[k % HIF-1 (4%, i SDF-1 4 7] fg & VEGF
(i EEfE 520 71 . T SDF-1 2y /B 35 5 20
I 5 At A X B ) Bz 200 L R 40 4 DA TR i g —
Rl L PR 7, S B LR T 5 5 0 A 4 Y
— AN A0 M PR T, 7E VR EPCs R B SR S
(FE T, SDF-1 BES: 5 T 1% 7 1T 4 20 e 1 [l 46 |
SE AL IEH , Gm i 5 HZ ik CXCR4 M EAE R 8
it Sre 2 SR % BRI ELES G (| PIBK ) 4
595 FmE, i FBEA K VLA-L, VCAM-1 D) J 2F
YRR A (FN) AR AT, WA St i 21 41 405k
J1, ¥ 0m CXCR4 #H 410 it X ke afi 20 22 %5 Bt G275 15
S STHUHCR B T/ LN T R A E A 2
e ;@i it VEGF/eNOS AH K % , - 4 B 1fi 21 27
f¥) VEGF £ [H 23k , 4 im EPCs f) 3 58501k, 18] 45
B BRI EPCs BERCASMNE ML, /2 #F EPCs M54
(9 230y 5% i G5k I 2H 4R B #4460 5 ®)SDF-1 W] 48
VEGF /KEHI > EPCs (T TEBERILT, 1
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i VEGF Hil SDF-1 JE[R K- %3k, 45 5, VEGF fi¢
# EPCs 1930 B, 5 e[, SDF-1 {2 #E 4§ FF EPCs %
B 5k 1L P B2 97 5 EPCs BT A%, 7 S 25 50 5
#ifi EPCs gf ASME M ; ©@VF 2858 %W VEGF 4
Bt — M A A KR T, B AT IA A , 7T Bk
Hil i EPCs 2 5058 1 ; EPCs 75 U85 A4 ot o
FLA T, 1E 2 PO ARG A0 I EPCs
BRI T RERG IR , 1T RSB0 T S4B S KA O
U LR ) S 2 1 A BT I

L5 BT, S A S K MO I AR L AN A i
EPCs 0 & I RERO BRZH B @38 i, [Rl i VEGF il
SDF-1 i 375 7K -t B S 384, b R 728 A0 A7 1 A e
FIFIIEER EPCs By 13RS (L MU, 454 224 o K
U TR 5 R AR 1) B A —— P k4, T LA Ny
LS T R IRAS T 4t 19 (AR T2 M T T i
fik, 3 o5 B T 2 2R 51 T O B 1) SRR
BT
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