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P23 B B o) K B g8 R 1 EPCs  VEGF,
KDR,Ang [ F eNOS ik [ 52 )

k¥, XNE, BE, T4, EEHR
(HMELFR THAKNTFTHE LA RATELERET, Mdh &G 473004)

[(WE] B8R PSR B T B $8 W 4 B2 48 48 Ml ( endothelial progenitor cells, EPCs) rfv ifil 45 Py Bz £ 4 Al
(vascular endothelial growth factor, VEGF) K 5% f& KDR ( kinase insert domain receptor, KDR) , Il % 4 i, & [ (angiopoietin T ,
Ang ) Fe N % B — S AL A & 1 (endothelial nitricoxide sythase, eNOS) 3 3k B9 5% i K H 7] GE 9 /E FIALH] . 75 3% A BRI 37 %
SE 5 B B IR EPCs, i A1 8 AR B S R B B S PT S IR B AT (10,10 mg-L 7' 455 mg- L7 4 il Ab B OF 5 2
20, {5 %% 5% PCR ( RT-PCR) % 52 B %% % %2 & PCR (Real-time PCR) #ll £ &b ¥ 240 EPCs 1 VEGF,KDR, Ang [ il eNOS
mRNA () 3 k7K 5 FH 3 H % BB 3 ( Western blot) #63l EPCs 1 VEGEF,KDR, Ang I 1 eNOS 2 4 (0 2635 15 00 o 3 {1 1 g B¢

JE WL I 2 (ELISA) A M 35 32 W 3 h VEGF (& i, &R :PCRER /R, 55 A E, ﬂ’%&eﬂ%\ﬁﬁﬁﬁl%@ﬁﬁ
E&ﬁ?‘%ﬁﬁx%ﬁaﬁiéﬂm VEGF,KDR,Ang [ 1 eNOS mRNA [ ik /K FEH 83 LM (P <0.05,P <0.01), Western blot 4
B, 5255 AL, PFS IR Y IR B 4 VEGE ,KDR, Ang | 1 eNOS SR E A 2% (P <0.05,P <0. 01),ﬂﬁ
PSR BN A &k WS T HAL 3 4 (P <0.01) , JLHJZE EPCs 4 il 3% 32 WK 7% T 19 VEGF, ELISA £5 3t i
N, HE P SHLA EPCs f VEGF S (& & B3 & T HAL 3 41 (P <0.01) o £518: LU 25 S AL HS@E 45 2E Wk g va W i 3 1+ S
PRI IC AT AT 2 4% EPCs 2 & AR VR, /R vl g 5 W VEGF U1 AH ¢ .
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Effect of Combined Administration of Astragali Radix and Salviae Miltiorrhizae
Radix et Rhizoma Extract on Expressions of VEGF, KDR, Ang I and
eNOS in Rat Bone Marrow-Derived EPCs

ZHANG Li-fang, LIU Nuan, YANG Lei, WANG Qian, MAO Bing-yu "
(Henan Provincial Key Laboratory of ZHANG Zhongjing’s Formulae and Herbs for Immunoregulation ,
Nanyang Institute of Technology, Nanyang 473004, China)

[ Abstract ] Objective: To investigate the effect of the combined administration of Astragali Radix and
Salviae Miltiorrhizae Radix et Rhizoma extract on the expressions of vascular endothelial, growth factor ( VEGF)
and its receptor kinase insert domain receptor (KDR) , angiopoietin | (angiopoietin [ , Ang [ ) and endothelial
nitricoxide synthase ( ENOS) in bone marrow-derived endothelial progenitor cells ( EPCs), and its possible
mechanism. Method: The bone marrow-derived EPCs after in vitro culture and identification were treated with

Astragali Radix extract, Salviae Miltiorrhizae Radix et Rhizoma extract, Astragali Radix and Salviae Miltiorrhizae
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Radix et Rhizoma extract separately (10, 10 mg-L ™', 5 mg-L ™' for each). The control group was set up. Reverse
transcription PCR and quantitative Real-time PCR were used to detect VEGF, KDR, Ang [ and eNOS mRNA
expressions in EPCs of each treatment group. Western blot was used to detect VEGF, KDR, Ang I and eNOS
protein expressions in EPCs. The content of VEGF in the supernatant of culture fluid was detected by ELISA.
Result; PCR results showed that compared with the control group, Salviae Miltiorrhizae Radix et Rhizoma extract
group, Astragali Radix extract group and Astragali Radix and combined Salviae Miltiorrhizae Radix et Rhizoma
extract group showed significant increases in VEGF, KDR, Ang [ and eNOS expressions (P <0.05, P <0.01).
According to Western blot results, compared with the control group, Salviae Miltiorrhizae Radix et Rhizoma extract
group and Astragali Radix extract group showed significant increases in VEGF KDR, Ang [ and eNOS protein
expressions (P <0.05, P <0.01), whereas the expressions of Astragali Radix and Salviae Miltiorrhizae Radix et
Rhizoma extract combination group was significantly higher than that of the other three groups (P < 0.01),
especially VEGF in the culture supernatant of EPCs cells. The results of ELISA showed that the content of VEGF in
EPCs of Astragali Radix and Salviae Miltiorrhizae Radix et Rhizoma extract combination group was significantly
higher than that in the other three groups (P <0.01). Conclusion: The combination of Astragali Radix and

Salviae Miltiorrhizae Radix et Rhizoma extract can significantly regulate the angiogenic effect of EPCs, which may

be closely related to the up-regulation of VEGF.
[ Key words ]

progenitor cell; vascular endothelial growth factor

O WUREFE 18 52 R U5 5.0 WU 211048 AR 2
B UIRH G | TG GH A A% A N7 O SCAE B X6 o A AE X
O WUANBE i B AT B SR R S VR YT A T AR
E R T O LR I f 3 5 E B S A Z —,
A O WURESER Y7 WF 5 /OB I 1] o 78 3T 4F B 5 o
F A B 8 JR M N B2 43 41 i ( endothelial progenitor
cells ,EPCs ) Jy #8 F5 (19 #F 5% © 28 WK 1l AR R 97 0 WL
REZE BT B, Sy I8 A 3R 97 3R 1 i B 5 vk 2
—, oD LA R i B IR 9T B R TR B0 L BK A
T

1 %& W Jz2 A K B 7 ( vascular endothelial growth
factor, VEGF ) {5 5 ZHK S W 78 1L 87 7 Ak ik 72 v 4%
FW R EE A VEH, VEGE & H i 2 A i B 5 0%
FRY 58 R B4 Ak B 2 i AE T B A A A TR 1 o PR AR i
IESEh K B VEGE A0 JJLZH 214 30 s BUR 2 T
AT S 4 AR A A R AR T AT L S
EPCs (3451 1T 8% 19 B M0 7 p0 ik, A 1 i A8
KA BT ESE T L5 PE S W 2 I (H 00
TR M2 A O LA B , A S0 L JULAEAE
DI BE RS BA B R R A
TS5 PES P25 e (Rl % K BUR Bl R PE EPCs
ORI IR TR S (DS AR 81 BB R A R 0 P e X 1
W92 B W I AL Al b o — 0 aE WA R S Y
24 W) B W 5 AT 0 B BE R M EPCs 4k BRLR
VEGF (33578 4k, BT 8T B PH 2 e (0 A4 S 2 il %

Astragali Radix; Salviae Miltiorrhizae Radix et Rhizoma; angiogenesis; endothelial

AR B AT REAE AL, O 8 E P 2R 97 O WU AL 25
O ML AR G 95 0 A8 A BB AR I, i EPCs YR 9T
PR ek PR 7 FH i 1t 52 30 S o

1 #a

L1 3h¥y e SD KR, 8T & 200 ~240 g,
W FLT R 4 SE 3 3 ) L, A AR IE S SCXK ()
2010-0002 , = 56 3y W) #5811 16 K8 MR 7 3 ) 18 B2

B HE TR T (HEfES 2016DW-021)
1.2 {¥%% 3111 B4R Y22 446 ( Thermo Fisher 2%
A1) 173 85 Sk 5 05 (H A Olympus 24 71) ;
CBIGO M — 4 fk B B 76 46 (8 [ %2 79 2 ) 5
FACSCelesta 8 i 240 fLAX (3 & BD 7)) ; T25 #!
HAL)HKHL (FEE TKA A F)) 5 M200 Y i 5K 4 5 A
A (Fig £ Tecan 2% &) 5 ViiA7 RS2 3% 56 & &
PCR ¥, 2720 #! ¥ i@ PCR X ( 2 E Applied
Biosystems 7% & ) ; Mini-PROTEAN Tetra Hi Jk 1%,
Mini Trans-Blot Cell # [lii{¥ , Gel Doc XR + 4= H 3h it
e A5 22 48 (36 [ Bio-Rad 23 ] ) ; LYNX4000 = #
Ve UR B AL (SE [E ZE B KA ) 5 Tanon 5200 4 A 3)
oz KGR 3 i R e (il RBERMHE A RA W) o
1.3 58] Dulbecco’s PBS( L EZF AW RA
FRZY W], 41t %5 20X500 m) ; EBM-2 #% 3% & (i &
Lonza /A &), 4t 5 CC-3156) ; VEGF i & , VEGF 3%
A KDR 3250 &, AR 1 (Ang 1) & (1
T A ) T AR A BR 2 W] L 45 43 31 Oy SBJ-ROBO,
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SGD018363,SGD018364 ) ; GoTaqg Green Master Mix
POt R & (5[ Promega 23 F] L5 A1250) 5
VEGF $iif& ,KDR $7{4, Ang T $TiA, A Bz 2 — S Ak
AA W (eNOS) HU ik (B BT+ 4E A R, #5530
EKO0541, 10R-1869, BA0188, EK0697 ) ; trizol iz 5
(5 EFE B KA AL, S 103105) ; Dulbeccos PBS
( LT SR AR W BORAT BR 2> 7] L 41t %5 BSS-1005-A)
2 HiE
2.1 EPCs fiARSMreg Bigr 5% 5E  SD K i
JBRE AL SE)S ,75% L BER I 10 min, JC i BR B R I
J& HE, FH 25 F 2 A1 DNA i 1 /) Dulbecco’s PBS J
CRULY o I N S R NI i R R W i)
SEWZ L, LL 1700 remin T B0 30 min, G B4
WA T I3 B R B LI Z LS x FBS Al single quots
HZFH T EBM-2 B AR A E AL L x 107 A/em’
FERPTE IR, 1 d s R oR WU BE f) 20 0 58 0 T 5
HI FN(50 mg- L") Al ) 6 FL 40 ff 55 3% 4 vh 85 9%
3 dJEHEE 1 IR, Z R R 3 d R LR R
Bi N HEAT A MBS AL, T ~ 10 d 5, 1 0 20 B R
7 80% Jri , R B I M AL A AR EE 3R o X R SR Y
PN B 240 1 0L ¢ G AR ROIRAS, 230 HE 4,7,10, 14 d 4
WRIFIL o X B A B R AL AT A, T
95 4,7,10, 14 RIBCA K R 40 s 40 i, &8 T
PBS , 73 il 5 EPCs 4il fd 3% 1 % ic %) CDI133,
CD34,VEGFR-2 &4 , N T it =X 40 B ARG I BH 14 40
i HE ]
2.2 HEMNSRBYNSE S HESSR
B AR 20 A ) 5K A AR R o ik 4 PR I
“ RSP 2 IC AL B BOY) X0 WURE BE JE 0 % A
PKD-AP-1/C-Jun-MMPs {5 5 1% 5 18 3% 5 m i) WF 2%
(81173372)7 45 1y 3+ He fill b © 2 42 W4l b 5¢
el P S 4 U ) ph e B T B O 2 5T
P it , ZR 22 K4R R LW B IR Al A B A, A4l S
MBI (BT S R 66.9% ), % A
2532.21 g-g” s Al S PR S B (P S R R
[ S A 63.7% ), #E25 15.46 gog 1,
2.3 pHSHA SLEIr N 4 4L EPCs Bi R A
Y (EPCs IEH 3% , K INAARAT T HZ 9 25) , ¥ 1
PRI A (AR B 2T RV 10 mg- L) L S}
SR (PSR W E 10 mg- L"),
HEMNSRBYEMHA(HESFSREY 118
I, 4% 5 mg - L70) B W S B IR AT
wE
2.4 WikE R G EEEE R (RT-PCR) Al EPCs
- 152 -

1 VEGF,KDR, Ang [ }% eNOS mRNA % ik 7k F
Trizol 3 4 B 4% 5C 5 41 4b B 24 h J5 M9 1 56 5 2k
EPCs 1 5. RNA, & 21 20 Mg B & RNA 4 pg, 4R 4
Promega J2 % 5% 12070 6 Ul W 25 BR ¥ /E & L <DNA, LU
cDNA 4 #i #g 3k 17 PCR, VEGF I ji% 5'-ATGA
ACTTTCTGCTCTCTTGGG-3', F i 5'-CTCTCCTA
TGTGCTGGCTTTG-3", 7= ¥ K JiF 354 bp; KDR I iif
5"-TCACGGTTGGGCTACTGG-3", T i 5'-AGACCT
TCTGCCATCACG-3', 7= ¥y K i 418 bp; Ang I I iiF
5'-GCTAGCTATTCGGATCG-3", T i 5'-TTAGCG
GGACCCTTTATAGC-3', 7= ¥ K i 238 bp; eNOS |-
i 5'-ATCGGTACGCTAAAGCCTAT-3', T W 5'-
CATGCTTATTGGACGCTAGC-3' , F= ¥ K 312 bp;B-
actin [ 5'-CCTGAGAG CATTTGAGGTGG-3', T i}
5'-GAGCT ACGAGCTGCCTGACG-3', F= ¥ £ & W
316 bp. 5l W LA T AW TRE RIS A RA
A . PR 94 °C 5 min;94 °C 30 5,55 C
30 5,72 °C 30 5,35 §¥;72 C 5 min, BN 728
10 pLHEAT 1. 2% By W &E i i Tk, EB 3% €5, )5 {8 1]
Bio-Rad i HiL UK BUIR R G0 W %€ 454 JF 40 IR 4
Image J G537 301 53 17 4% 46 A5 5 B-actin (1 JK JE
{H A5

2.5 SCmFuoOh E iR A 4E X R N (Real-time
PCR) ¥ il EPCs H' VEGF, KDR, Ang [ & eNOS
mRNA £i5 W R S5 S 5% 545 3 1Y ¢DNA B
W2 g L3 AR5 H0GE WA B AL 5 AN M R
il VEGF,KDR,Ang [ ,eNOS 5| ¥ f1 B-actin 5| ¥ it
1758 it PCR ™ HG WL SV A 11l 2 IF: 9] 5 455 Al v &5 1
JRE AT 51 ) B 4 1 kR AR — B
R IR R IR IR GoTag Green Master Mix
2 x,10 pL; B R#SI (10 pmol - L") , % 0.4 ul;
cDNA KMz ,5 pL; TR B /K, 4.2 pl, &4
113 WHEH . #4nF F2 7 Applied Biosystems
FAST %% 9% 5¢ & PCR #E47 3L B § 46 95 °C, 30 s;
95 °C,15 ;55 °C,30 s,40 FFH e 2 245 318 A %t
Rk,

2.6 HEFIRIPEENIE L (Western blot) i # (K JH 2
PLEUY 5T EPCs 1 VEGF,KDR, Ang [ J%2 eNOS & 4
KR RN IKA 02U RE AU A RIPA 24 jid %4
ff W, O BB 7S U W R AN T A 24 A e, 4 C
12 000 x g5 .0> 10 min, $2 H 8 & ()5 1 BCA &
W B (e B, ICEE 1120 pg #E 4T 12% 19 SDS-
PAGE #E ¢ H1 ¥k, ML %% 4.5 h & PVDF i .,
TBST 10 mL, 23 50 r-min ' 5 min = ¥ PVDF i,
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{8 5 TBST fil A 10% MRS W5 K5 ,60 remin ™" 4 °C 3} 4]
W, Mt E W 10 mL ¥ VEGF — #T %
1:1 000F B, 2205 60 remin ' 1.5 h §¥ % PVDF i,
A TBST 10 mL, 25 60 r-min~' 10 min, T & Y&
PVDF &5 R, MHAEMEW 10 mL 4% 1: 1 T F R
4, %08 60 romin '§EFE 2 h, FJ TBST 10 mL, %
i 60 remin "' 10 min, FE P PVDF 513 Kk,
PVDF J§ S P28 , A U8 40 LA RS itk 1, 8 OB
VIR R WA 1 mL R G 5% PVDF BEA &
I E 5 min, H PVDF 5 A Mg % BEOG, JH B-
actin fE N NS, U4 HE H 5 B-actin (YK B {E A %
TN B R IR KOF

2.7 IR G MR (ELISA) I % 73 W B VEGF 4R
HAKE HHRE3IADESL, LREL 3 K. EE
J& BB B8 IR M EPCs, 43 51 A R A B2 B Ak B
48 hJ& ,#% IR ELISA 1250 & # A 20 BRAG U 35 37 11 W
th oA YE VEGE  FE B FRAY 450 nm WEOGHE A,
2.8 SRitsEsrAr RH SPSS 16. 0 4t 43 M i,
TR EE DL x5 3RoR, 2] LU A fft F B0 R 38 07 25 4%
Mo A P<0.05 HEFAHEGIT¥E L,

3 #£R§

3.1 HHilME EPCs 9%  EPCs RIIEIE 25k
B BCE AR, 5557 7 d (19 EPCs F i =X 20 o A3 %
B FE A CD133 FikE N 26.21% ,CD34 £ ik
% 36.72% ,KDR Fik% Ky 18. 04% |

3.2 HEEMSEIUY N EPCs 1 VEGF,KDR, Ang |

S eNOS mRNA £ iki#m 5 EPCs it A 1L
BT A S S EMA
EPCs th VEGF,KDR, Ang [ #il eNOS mRNA 3 ik 7K
FEI R T (P <0.05,P <0.01), 8 (€ 4 8K T 1
P4 FEZ . RT-PCR 5 Real-time PCR H1 4% 3L K iy
KLEMAANFE, AEAKEH %, Hi VEGF
mRNA 7KV 3R I8 7 B AR U 4 L PF 2 32 Uy i
S5 S R R 3 A2 E W25 L8+
2 X ;KDR, Ang [ fil eNOS mRNA 7K - i) 35 ik 45 5
FU] BRSO B P S B U i Sk b 3 g
R R AR IR, 0T R PE 2 e AT R Ak B G
TR A RSB R, WE1,% 1,2,

VEGF 354 bp
KDR 418 bp
Ang] 238 bp
eNOS 312 bp
p-actin 316 bp

A ZE A GB EERRUA C PSR D. NS RIY
FCAGLZ (P& 2 7))
E1 #EASIENY I EPCs 1 VEGF, KDR, Ang I & eNOS
mRNA 3R ik B ik
Fig.1 Expression of VEGF, KDR, Ang I and eNOS mRNA in
endothelial progenitor cells by Astragali Radix and Salviae

Miltiorrhizae Radix et Rhizoma extract

F 1 RT-PCR EZEKASRIYI EPCs 1 VEGF,KDR,Ang I % eNOS mRNA X RIXHFM (x5, n=3)
Table 1 Effect of Astragali Radix and Salviae Miltiorrhizae Radix et Rhizoma extract on expression of VEGF, KDR, Ang I and eNOS

mRNA in EPCs(RT-PCR,% +5, n=3)

20 5 F R /mg- L VEGF/B-actin KDR/B-actin Ang I /B-actin eNOS/B-actin
2 - 1.00 =0 1.00 £0 1.00 =0 1.00 =0
R I 10 4.83 +0.30" 1.51 £0.40" 2.16 £0.28" 2.57 +0.19"
PSR 10 4.52 £0.44" 1.12 £0.37" 3.82+0.29" 2.06 £0.23%
S S R U A 5+5 4.21 £0.54" 2.16 +0.48" 6.27 £0.41% 3.02 £0.40%

H. 524 %P<0.05,2P<0.01(F£2,3F).

%2 Real-time PCR & &S24 3t EPCs ff VEGF,KDR,Ang I % eNOS mRNA 3t R M (x £5, n=3)
Table 2 Effect of Astragali Radix and Salviae Miltiorrhizae Radix et Rhizoma extract on expression of VEGF, KDR, Ang I and eNOS

mRNA in EPCs( Real-time PCR, x +s, n=3)

45 SRR /mg- L' VEGF KDR Ang | eNOS
=H - 1.00 £0 1.00 £0 1.00 £0 1.00 £0
WY 10 3.34 £0.29" 1.82+0.41" 3.13£0.28" 2.510.17"
P28 0 10 3.52£0.25" 1.71 £0.32" 3.42 £0.25" 2.87 +0.34"
WS SR R AL 5+5 4.30 £0.55" 2.57 £0.44% 12.26 +0.81% 4.61 £0.38%
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3.3 WSS X EPCs h VEGF, KDR, Ang
[ F1 eNOS /KPRy RIxFEmW 5% A4 LK,
BN AL P S A A K # RS S 4] EPCs
1 VEGF ,KDR, Ang [ ,eNOS {4 % [1% 5 K F i 3%
FHE (P <0.05,P <0.01), Hrh 8 € JF & B L4
EPCs ' VEGF ,KDR , Ang | 2 [ 3 35 &t & T W 5l
AP, eNOS TERCAILZH 5 B (S 12 W0 4 L) sk ik
BADJF R EZS . A LRI 5 M S/
KT L4 Rz A2 K BT VEGF #4977 2 B 342 1 4
W FCAR ] s ax A e dEAE . WK 2,38 3,

3.4 EREPFSRIYBCALAT EPCs H 43R VEGF
EHKFMEm 528 i, R A FH 3

®3 BAEASREYX EPCs f1 VEGF,KDR,Ang | & eNOS ER KX

VEGF -.-'- 24 kDa
con, o>
ot [ -
eNOS - 140 kDa
5 A -

A B (& D

EH2 HEMASEINYI EPCs 1 VEGF,KDR,Ang I #1 eNOS &5
7K Y R ik R ik

Fig. 2  Expression of Astragali Radix and Salviae Miltiorrhizae
Radix et Rhizoma extract in proteins of VEGF, KDR, Ang I and

eNOS in endothelial progenitor cells

IR M (x £s5,n=3)

Table 3 Effect of Astragali Radix and Salviae Miltiorrhizae Radix et Rhizoma extract on expression of VEGF, KDR, Ang I and eNOS

protein in EPCs(x £s,n=3)

41531 SR W /mg - L7 VEGF/B-actin KDR/B-actin Ang [ /B-actin eNOS/B-actin
25 [ - 1.00 +0 1.00 £0 1.00 +0 1.00 +0
BRI 10 2.83 +£0.25" 3.51 £0.39" 2.16 £0.23" 2.57 £0.26"
PSR Y 10 3.22 +£0.35" 3.82 £0.43" 3.83 +£0.21% 2.06 +0.25"
S S R U AT 5+5 5.90 £0.57% 5.15 £0.48% 6.44 +0.43% 3.02 +0.23%

Ab B4 K #E € SF S 4l EPCs B 5% ) B T b
VEGF 8 1 & & B B & (P <0.01) , H 2 (7
S 4l EPCs ')t VEGF 25 1 & & i 2 & T HAh 3
4,0 R 4, WP S Y BC (R A AT R
VEGF & 1 40 3, 43 06 £ 9 590 w8 1 0 o 4 1 4
IF 3 W1 67% F 3%

F4 BEASRBYI EPCs H i E VEGF EAKFEH M
(xxs,n=3)

Table 4 Quantitative analysis of secretory type VEGF in

supernatant of EPCs culture by ELISA enzyme-linked
immunosorbent assay(x +s,n =3)

ISR
ZF - 54.4 5. 12
IR 10 87.7 £3.67"
P 10 91.2 x£4.92"
S 2R R B 5+5 124.8 +6.60' %

F S ALY P <0.01; 5816 FF23 425U oo 4b 3121 1
%2 P<0.01,

4 itig
(PR A L2 ) 0 B Bk, PR GO, R — 1)
SR HE Z AR AT R e g5 S, BIE O i, BT 280 g5 T
THIA I 5T 438 2 B B B BLAT i o A5 A AL ik
WL A PSR P R — Bl
- 154 -

T AR RE R 25, A — Kk PE2 Ak, D[ g
Wi Ry L%, FEIESE, P2 A 2 0 U BE IS
R BB IO AL 0 48 2R B PR T, AL I AT g 5 A
VEGF,bFGF % ik X", & H S, M2 i
0, ACHE U 1l A7, 388 5 b 4 B b 22 A, BEE O il 5 58
2524 W RS ) 3 i AR RS 2 T Ak, i PR T 0 B
BRIIRIT o T LUEMNLEMR LI, KK 1S
T (L 41 B o O LA 0 LA B Tk e

B BE R Y K A 40 s EPCs A £E 48 4 IR 1~ L Bk
SAEEVERT , s B E A 340 5 05 4 Ak A It A8 P 2
H, 25 mEBESER. AR D, HHAS
PRI v AR HUY) SO P S A U ALY EPCs
AT AL P 525 4L b4, VEGF mRNA /K | Y
KRR EAE, H3 AR EREEEFIFAY
B, XEWPEE PES0] LA 2 oF VEGF K
e SEKOE b3k, KDR 2 AE T R 40 i
A ey 3R SR KRG, 25 VEGF (WA )54
N, 52 VEGF 2 1f 45 A5 Bl A 2 237 i, 2 il 45 P B2 4
JL 53 Ak AN T g 2 g . W SEHIE S8 VEGF J A7 14k
KDR 75 M85 1% 5 e 8 345 07 o A E 58 45 1 A
R, 2 A B BER P EPCs Hh KDR Rk ¥ A AR
BRI G, HRIBE RS VEGF 2IEME, 1R
M A EZEREERKNF2Z—1 Ang T, 7EHL
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R L FRIR Tz, AT R G E R, AT A 2
HE N K G FE L o Ak RS TR ISR A A i A e
ko R E T EAE . XIS B K B VEGE
A Ang 1 IRY7 O LR BE K B, Bl 42 0 % U4 1)
Ao ASHE Y Al R P S R I AL T S,
Ang [ FRiE W] T A 4% 41, 3 I 3 FE 1 S $E IR
YyBC AT TT A3 R 2 0l 4 B A . eNOS 2 AF F I 4%
)N B2 A0, S N A 2R S PR AR 1, TEZE R I AR
S R Y 004 5K 0 A O T R ¥R AR . BEAE S
HRBIF 58 2% B P 2 A5 00 1 AR 8 2 b 24 00 D) 3E 2o 1 O
eNOS A5 49737 M DA T 6 3] 24 3 1 K2 200 I B 4
ABI S R P S S IO EC I AT B B - JE eNOS
IR HEMTE VEGF/KDR 45 N i1 £ Ang [ 89
Fak, K HEHAE B BE IR EPCs w42 i 45 B 2k B9 4
o ARWFFER A Western blot £ il A~ [] 4b 3 2 EPCs
4 il h VEGF 25 [ /Y A X 3R 3k &, 9f v H ELISA
75 K DI AS R 4b 3 2 EPCs 15 35 W h B i VEGF
&, 525 A A, PFS IR BRSO M
W& B 4 EPCs 240 il vh VEGF 1% 3835 & &% 4 W &
B ot s, BB P S 0 A AR IO
P2 42 WUy Ab B A 6 3 B RN 43 I i T A 3K R
F WAL EPCs 400 it VEGF A9 3% 35 15 0 W il 98 5
RORTAE

AR SR I B, DL 5 AR 4% AR ik R
6 W) Y B PR S 4R IO B AR T 3 A # EPCs {2 1l
EHANER, LIERATGE S Ll VEGF % Y)FHC

[&F k]
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