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[ABSTRACT] Am To investigate the effect of angiotensin on vascular endothelial grow th factor expression of
early endothelial progenitor cells M ethods Totalmononuclear cells (MNCs) were isolated fran peripheral blood by
Ficoll density gradient centrifugation and then the cells were plated on fbronectin-coated culure dishes A fter 7 days of
culture several groups of attached cells were mcubated with angiotensin ( to make a series of concentrations 10
mol/L, 107> mol/L, 1077 mol/L vehicle control for 24 h), angiotensin (©+ valsartan angiotensin@+ PD123319.  The
cells were observed under mverted m icroscopg and characterized as adherent cells double positive for D I DL-uptake and
lectin bind ng by direct fluorescent staining under a laser scanning confocalm icroscope ~ The early endothelial progen itor
cells were further docum ented by dem onstrating the expression of cellm arkers w ith flow cytametry ~ Enzym e-lnked mmu-
nospecific assay ( ELISA) were used to assess vascular endothelial grow th factor expression Results Our data indica-
ted that angiotensin (® can significantly increase the vascular endothelial grow th factor expression, with amaxmum at 10 ?
mol/L after 24 hours (P < 0.05); These effects can be attenuated by pre-tream entw ith valsartan but not PD 123319
Conclusion It is suggested that angiotensin mnduces vascu lar endothelial grow th factor protein secretion via the angio-

tensin receptor-1 but not angiotensin receptor2
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FI AL A P 7 200 i 2 A AR TR A L 1) T AR 4 S o
W5 H, EPC RE H 70 W 555 70 WA L8 N B2 AE K IR
¥ (vascular endothelial grow th factor VEGF) . 3% i 41l
MATARE T 1( stama celkderived factorl, SDF-1).
HAA 3R 8( mterleukin-§ 1.-8)SF4N AL T, ittt
TR0 (0 0L PN R R R I 2 2 1 P R A R I A AR
KM, mERkE ©)( angiotensin Ang®) &F
RIME KKK RA ( renin-angiotensin system, RAS)
W — EEE Y B, W — N LE AR T . T
i, AR FARIE, Ang@OMEREE N EPC K&, T
HEEHGE EPC I A IE 7% L 26 B A4 A1 1L & A= A%
B (B EANLH A TE . A SUR AR AL 1S
FABE R NSNE ML EPC, MEEAFIR R Ang@ X
ShE ML EPCH) VEGF RIAHI M, §E# —D
BRI Ang@Xt EPC HI/E LA

1 MRS REE

L1 ##

EGM -MV # 7+ 7§ & % [E Clonetics/t &; PE-
CD34, FITC-CD B3, FI'C VEGF-2(KDR). FII'C -
CD143# 1 E eBioscience/s &]; f 4 M E W B G ibeo
48] DilFac-LDL g B Invitmgen/z}'ﬁ]; INEE
& @ (hunan fbronectin HFN ) B Chen icon /A & ;
VEGF #J B 5x % /% " It M E ( enzyme-linked mmu-
nosotbent assay ELISA )IA 7| & 1 B R&D systams/A
Al AWK E AL B B R R R A B 1250 ik
EUMmWE LEAN T REBEAFR A E; FIC-
UEA-L Ang@. 4170 32, PD1233193 W B Signa /A
8 ZemA N A% E BD A E ;4 H 5B
HHEBN I EE Biolek a8~ d .

1.2 BEMZEMSEIEF

BX B B A = RSN B ## flc L 20 mI, 2 E A E
BROERREN AN, S EEEAH AT AT EE
BEAMN 4LERR, M EGM-MV Ex £, T
37C. 5% CO, I EFRANIEHR 4K, BRAEZ W R
( phosphate buffered solution PBS) 7% % 7 U B 41 jig,
EEMREARBRBEERE TR, RE WA 4 ot 2
1.3 SEEGS4H

WEEE G MR AL A R 64H: B4, @Ang®@%
WA (F£ 34 ): 2Bl 107 mol/Ly 107 "mol/Ly
10" mol/L Ang@H # 24 h WAng@+ 2190 H 4
AN 1 %1077 mol/LBY 41 EFAEA 30 min B A

A 107 mol/LB Ang@ ¥ 3% 24 b Ang@ +
PD1233194: fm A 10 ° mol/L &7 PD 123319 il {k J
30minf&, BN 10 *mol/L# Ang@#3 24 h
1.4 BHEARNKEMMIEE
WM ESFEE BEREE TK, £ 04

ERMATEENEE AR LW RHEELS. @
IR K e e s e B 4T A F Dilrac-LDL
BEABE T E 24h 4% FHFE 4CEHE 10
min PBSE ¥ G/ FITCUFA-I(10mg/L)F 37CT
BE Ih ZEKH AR REEME LT, UEA-TF
D il~ac-LDL X % & [ 14 40 i 9 & 8] EPC. (940 g &
WA FAREEE: 102508 & & B H 38 & i B 4
Mot sk, HE AR E N 1x 10 /1, fm X PE-
CD34 FITC-CD B3, FI'C-VEGF-2 (KDR ). FII'C -
CD 14 F [ & 3t A4k, 4C#AEE 30min i E
W 500 ML EA E#AFE 10min fm PBSTE
FIRA, 2000 r/min BN Smin EE KRS AW
R, FEER BHEREERET PBSH, i &N
#1248 J, CD34. CD B3, VEGF-2(KDR). CD 14 # % ik .
1.5 BEEXGREIRMEERN EERPmMERNEEK
EFrIFRIAKFE

RAEEFTEEE 30 min B 474 5 04 #
A NEEAT BN, 37TCABARIBE 30min F =&
B, AR 4K, ImBEAR TR, 37CABR%E
H 30min FERE, AEERER 4K, ENE
BF A BFMAZER BRAE 3ICHALEE 15
min A ERA R R, EEIEfE 1Smin Kk, A 450
mn K K & & FL#9 K % B (optical density OD) &,
3B ARV B VR B RO BBy OD ME, It 5 A7 v b
SMELEETRE, BREFEAN ODE, £EHI
B E SN RIRE .
1.6 Git=EaHh

Bra KT MA SPSS 13. 0% # T4
MM, RAFZLHLLBRARMEZR, P<0.05

2 & R

2.1 REINREMMNEE

YA SR R R TREIE B
TNRT LA LR B T A A, I TR A AT AR K AR
RELZ AL 7%, J& 5 01 EPC &% (K 1A).
(A R U S Je B 5 e 45 R EPC Bt D ilac-LDL
RO RELHE T2 6 (K 1B); EPC WK
FICUEA-IEEMOE L R E R MR T 246 (K
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1C); EPC R Ff D ilFac-LDLAI FITCUEA -17£ 3%
FIRERHME TEEMG (K 1D). R4

A

1. RHAARHAMEMEESER

ThHELEES R FYIEEW RN ERX
CD34, VEGFR-2. CD133f1 CD14(K 2).

ANEIAN AR TA A ( x200), BAWEAHANMR M D itacLDL 246 (% 200),

CAHN AL FITC-UEA-1 24t ( x200), D YN AR FE K D itacLDLAI FITC-UEA-1 23t ( % 200).
Figure 1. The results of identification of early endothelial progenitor cells
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Figure 2. Analysis of CD34 KDR, CD133 and CD14 expres-
sion on early endothelial progenitor cells by flow cytam etry

2.2 MEEKE CHEREHARNEBEMABRMNENRE
KEFRIEKFHE M

FREIER S W A A I - 4H VEGF K F, 45 31
5xt A E, Ang©O% K E 4 EPCH
VEGF FJRIE B EW N, H2REKENY, ZRE4
2R L (P < 0.05), 29 107" mol/L AngCHLEH]
o, 5XT R4, 10° mol/L Ang@4l. 1077 mol/L
AngHILE, ZRA ST FEE XL (P < 0.05); @5
107 mol/L Ang@HLLL#R, Ang@+ iV VEGF
MR R, ZRAERIT ¥R (P<0.05), 5
MHRANER, ZREFHITFE X (P> 0.05); M5
10 ° mol/L. Ang @4 LL 8, Ang @ + PD123319 4
VEGF WRIA T B, ZR LG IHFEEX (P>
0.05), X ALK, ZRELITFE L (P<
0.05) (K 3).
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3. HHEHMEBEAREKEFHIRE (n=3) A g} R

4, BJ 107 mol/L Ang@4, CA 107° mol/L Ang@4, DKy
1007 mol/l. Ang@4, EN Ang®@ + B IHAH, F AN Ang@ +
PD123319%4. ay P< 0.05 bA P> 0.05 S5 EALLE; P
<0.05 A P>0.035 1077 mol/L Ang@¥ALE .

Figure 3. The expression of vascular endothelial grow th

factor in each groups(n= 3)
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EVHVER . BRATRT AR TR B, WO B R
1 EPC 1) SDF-1RIEKF B EMKTIEm LR A, 7
HILEH EPC ISR TR B 38 58 L 3T FURS I e b
BT OV 2 B B AR Y, SRR R EPC 4> WA Th AR
SRR EPC 1 [ T L RE F3, AT S If
EHE. ALFELFEY EPC AU &, IR
M LA EPC/r WA T RE AR KRR & o

MERKE RASH)—Fh =BG YR, 18
o & Bk & @K 1( angiotensin receptor-1,
ATIR) /M KK K @K 2( angiotensin recep-
tor2 AT2R)Z 5.0 & MR B A B . M8 W A
PR T — it I P e 40 B LA v PR S M T
REGEA, fesh B B8 EPC AR N 5 44 Ak
EPC 1534k, {2 33 M TE . B AT AngOFE ML
BE A A I anishiZs " e iHE, Ang
it -1 EPCHJ KDR mRNA fIEIARAEHE EPC A1
B, 78 Ang@XE EPC 25 M I B A R A7 7E A 26
YER . Tchiki% "t 4538 Ang@nT LA 57 2L i
BT, HEANLE MAE 2. Shigs! RIL Ang
@iEiF S VEGF mRNA £k & (A A& R £,
TR 78 R T 40 L) VEGF 2E B, #2877 Ang O] fig
WIS iES VEGE W& BR7E I8 37 4 v k15 B ZAE
Flo B2, AR B RINN, Ang@ilid AT1/
AT2ZA T A I EPC M2 I 8 5 A4E = E N1
HIFla Ml VEGF [k, 7= 4 08 & 4510 1 IR R 3 A
ER. A AL Ang@HIEE VEGFHIRIEE
HATILEE, KI Ang@RI LA 3/ EPCHY VEGF HJ5E
ik, I BRI I, 8 Ang @ R T T
VEGF fJ& BRI EPC FI3E5E, 34 55 i 3 EPC
(A8 R T B RE 77, 33 T A8 48 30 A= It AR T Ao

MEZEKE OEWFERPLKZH AT Z A
T, SasakifF K& SiddiquiFE ¥ B BH BTN R AT1%Z
AT 5 2 B AR L I 3BT 2 R, $R 8 Ang©-AT152
AR 5% B LE AR Y BRI 5 3 ) 0T A i A b i LR A
BATHI R AR, 7245 T EPC AT 12 AR$E BT
WG, Ang®©F S EPC ) VEGF KR IEAEH k53,
XK AT 1 SZARTE I B 4= 77 T B A 5 B A T
5T EPC AT2 Z A5 PiA AL B /5, Ang @5 &
EPCH] VEGF FIRIEAEH R Z B0, K AT25%Z
RIARZSYH Ang®fr T EPCHI VEGF 70

M %5k &R Gt EPC HIRL M & 5 A7 R IR 2
R EHE PR MERKERE ORI A1)
IEHEIREN 10~ 30 ng/L, M4 )5, J5 50L& B
AngCHIRERRIE R EA AR M. CAMAR
B, R I Ang O i 39 im = Bk 2 H W ((diacyl

glycero] DAG ) 7K F-¥17E 85 1 IEE C ( protein kinase
C, PKC) BWAY, Ji5 35 fif — & 1 % R 7 B iR 1k, 1%
I VEGF[R# 3%, M VEGF R ERIETH & . &
SR, £ 10 mol/L~ 10 ° mol/L K JEVEHE W
(K] Ang@R] LLE#E EPC 233 VEGE, 5 CBkiRiE —
2, $en Ang@RIME NI EPC RSN 34 1) X7
%, N EPCTE YR I7 I 3t A o 1t 87 2 it sl 56 =2
o Ang@®@/A T1BEW LS 28 14 40 B (1932 1 A 4
JHLER1 - P 46 5| A if %65 30 A2 v BEL 1k A = A, AT
LA S OB KR HE A = A, H RO ML 07
IR TT 22 5K F I A8 5 5 3R T e g 40 1) 590 of 7 K 9k
RZARFEDUR, MEA AT 745 REB AT 3244
FLFAIPIE] T Ang@N 31 EPC 43 VEGE MM 1
#ilT EPCZ5M M4, W HALPAEE—
EWITEZAL, TTRES Ang@ /AT 11E L LAE BE 5 %
BB ELEH G K, HBARERLH T
WA
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