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Relationship of number and biological functions of endothelial progenitor cells in
peripheral blood of coronary heart disease patients with hepatocyte growth factor

HA Xiao-Qin", DENG Zhi-Yun, DONG Ju-Zi, ZHAO Yong, PENG Jun-Hua, LI Xiao-Yun, WANG Kun

(Center of Clinical Laboratory, Key Laboratory of Stem Cells and Gene Medicine of Gansu Province, Lanzhou General Hospital,
Lanzhou Military Command, Lanzhou 730050, China)

[ Abstract] Objective To investigate the changes of the number and biological functions of endothelial progenitor cells (EPCs) in
peripheral blood of patients with coronary heart disease (CHD) and determine the effect of hepatocyte growth factor (HGF) on the cell
number and function, so as to provide theoretical basis for further clinical application of HGF. Methods A random controlled trial was
carried out on 50 CHD patients and 50 control subjects matched in age, sex, hypertension, diabetes and hyperlipidemia. The number of
EPCs (CD133/CD34") and the level of HGF in peripheral blood of each group were measured respectively by flow cytometry and
ELISA. The proliferation, migration, apoptosis and adhering ability of EPCs were detected by MTT assay, Transwell migration
experiment, PI-AnnexinV double staining and adhering experiment, respectively. Results Compared with control group, the number
of CD133*/CD34" cells in peripheral blood of CHD patients was significantly lower[(2.15 + 0.69)% vs (5.26 + 1.16)%, P < 0.01]; the
plasma level of HGF was higher [(6.80 + 1.22) vs (2.62 + 0.83)ug/L, P < 0.01]; and the ability of proliferating, migrating and adhering of
EPCs was reduced(P < 0.05). HGF significantly improved the biological function of EPCs isolated from patients with CHD(P < 0.05),
but had no effect on the apoptosis of EPCs(P > 0.05). Conclusion The number of CD133*/CD34"cells in peripheral blood and plasma
level of HGF might be used as new risk assessment factor for CHD patients.

[ Key words] coronary heart disease; endothelial progenitor cells; hepatocyte growth factor

This work was supported by the National Natural Science Foundation of China(81060015, 81273568).

Corresponding author: HA Xiao-Qin, E-mail: 842917389@qqg.com

N Rz 11 40 MY ( endothelial progenitor cells, HAMRS BRI, B . i
EPCs ) J&— Rl RE & ] 434k oA Bl 20 i 8 P Bz 40 i MG H AL, T B — A

Yeis B3 2013-06-19; &[5 H#A: 2013-08-06
EE&WH: FFRAAR¥IES (81060015, 81273568 )
BIEEE: A/hEE, E-mail: 842917389@qq.com



© 802 - DEEFIZREHRIEG 2013F 11 528H £ 12% 5 118§ ChinJ Mult Organ Dis Elderly, Vol.12, No.11, Nov 28, 2013

Ak 183 Y B2 41 ( endothelial cells, ECs), B
T A 1 A T 5 o 2 35T P T % TN R AR R 4 R N
24 B O A P SR O A R
M AE, H 5 N R 4540 A A B I RE s i OC 2R
Yl; EPCsAIZ 5N KK, TEIREPCS/K- 5N K
IR UIM G, el O m kA . k] BE
8 7 5 A (5 B0, JFF 40 i 2 K [ F( hepatocyte growth
factor, HGF) J&—fh HAT ZFh Dy 8 09 42 1 48 A= K
R, J2 8] 78 50 RN b Bz /PN Rz 40 it el 4R 5. A FH G
BERST, MWHNERGEWAEY =R EEN
A A P A IR S 3 WL R O R A i
EPCSTEHGF Tl [l J5 45 Wi A 9% M fig S 1 i A48
b, KIRITHGFXTEPCSIE A . BhiM . ITRBE N K&
JHT-WI2 , S HGFAE 5.0 5 Bl 16 i g FH 4 ik
IR A

1 X&5FHE

11 5%

IR X G2 34 A 22 M 221X 2% e I g g i 2 5
HIG R o e O 2 W S B L T A 41 2119794 2
FrifE o BEESOMHIEECo B (Ll ) FI50ME &
DR ERE (XTIRAL ). PRAIAEARS . MESI . i
W PRI B v 1 i S5 I R GERL 7 1T 45855 1) 5 HERR AT 4b
i, Bt . LB . RAE . MR . EHIAMRFTRER
SR OB V22 =N N 1 7 g W 5 S R S S R 75}
FEE R B, SO 2 R IR i S 75 L FHHG T 73
53 AHGE T WO AMHEHGF T 104
1.2 XA

M199K: %3 | Ficoll4r ik ( Gibco ), JHEZE 1
( Amresco ), Transwell/N% ( Costar ), B AIIGA- ML
W CBUNPUZET ); /NPT ACDLI33 TR . /MR
HLAVEGFR2H S REHTIA | /NPT A CD34H mi R
(R&D ); Haped by i) & Mk 45 R DABIH &
(At 244 ), — IR ( DMSO ) K BEME 5 ( —
FEILPURPBIRER , MTT; Sigma ), /NPT AHGFHE
Bebiik . B4 AHGFE F 4 (R&D ); Pl-Annexin
VTR & (TakaRa ),

1.3 4 £2CD133"/CD34" tm feL 3 & # i)

¥ 45 21 200u1 EDTADL BE 4> 1M 5 PEAR IC 11 /)
B4 A CD133 58 3¢ [ 1 1A X FITCHR i i /)N B 4T
N CD34 5 5 [ it {4 ik O 4 C 0% & 30minJ5 , M
FACSortii = 41 i1 1% ( Becton Dickinson, CellQuest
BAE ) Ay AR AR 0 20 B Y R i o AR AR D[]
RUIgGAE [ 14 Xf e

1.4 s FHGFARF#KaR

VA A B M SR SRR AL ¢ 3 A il I e
M, 4°CHER, 20%BSAEIH, A T AR 1)
BT ANHGFRTEFE A (1mg/L), 37°CHEfI1h, B
J5 FHPBST ( PBS + 0.05%0t i-20 ) ¥E#, A BRAR
i E YRR IE (HRP) 2E4T/NilIgG (11 : 1500 )
fi ke, 37°CAEMHLh, PBST##, OPDE {1, 2mol/L
R BR R 1k SN o T) Bsf P E 4 N HG 8 1 4 b A o
sk, THEARL A 490nmIB S (Aggonm ) 1H
FRAR Y bR v R T HGFK
1.5 EPCs#y% &34

53 R AR g 44 AR e O R85 B A A I 15mI A
Sk R S IR BT BE AN A I A5 mI, SR 5 A R B
O B A AZ A, B 5% A I B A M 199K
Frd (5 20%06 4 M3, 5 # FR 100kU/L, HE R
100kU/L ) 1, 37°C., 5%CO, 1% %:4d, PBSHEHIE
W RE AN, Heds TR R AR LR 2 7d, PBSYERLAE NG
BEANNL, WREAN AT 617 )5 256 . HGF Tl 41
FEIR B0 B 5 I 24 vk B 20pg/ LI HGF AR 1 46 i (57 ¢
MAE TR0 E o
1.6 EPCs# %%

BE R 7d 5 0 At A5 R, SR T A A i Ak
2P U E EPCS R A MY A 45 &5 : CD133, CD34
MVEGFR2, BPHUH A€ f, PBSIEPE/G 10%H
[ et I )1 T SO = S 1 A B T
20min; % —¥r (/N BBt A CD133, CD34 i
VEGFR2HLTEFEHIIA ), 4°Cik, PBSHhyt; Wi
W F AL B TAE M A HRPARICEE 25 00 (1 K T4
WE I E30minjG , DABR. @, HAEE Y, 9t
A SR
1.7 EPCsXA# 5 o gty 4]

1.7.1 EPCsHIFARE JIAIM  H5 45 210G BE 41 ifd 3% 5%
7dJ5, FH0.25%8 25 1 I AL T AL, R A0 i AR R
N3 x 107/L, H45100pl2E Fh T84T 0. 1% B e Y 96 FL %
IR, RIS PO BRAL ((UMBE IR ), 461
1L, HkEEEEFET20 R BELINAMTT (5g/L ) 20ul, 1%
FrahJE, W FIEW, FIMADMSO (150pl/fL), 7
SR, BRSO Ae0nm H -

1.7.2  EPCsZh BB Iy R I 45 41 W BE 4 ity % 77
7dJ5, FH0.25% 5 25 1 T I Ah UAC B 4% 2 s BE 44 i
BIELES00UI 8 e 55 SRl P IR T3 5T, SR W) 46
B H B EP CsH Rl A A 4% A7 B I 1 96 L 1% 77 Al 1
37°C ., 5%CO, K5 3:30minj5, vEEARMGEEANM,
B0 BE A1



D EF LR ERARzT 2013 F 11328 H 1235 & 1188 ChinJ Mult Organ Dis Elderly, Vol.12, No.11, Nov 28,2013 - 803 -

1.7.3 EPCsiTAZRE IR 4% 2H WU BE 4 B 7 Ak -3 1
B, K3 x 10340 E A Transwell/NE ) B2, &4
HGFIY B SR A N5, Bigs24h)5, BUH Transwell
/NEE, PBSHRIKGE, FHIH# RS LIS B2 AR
Feahdn, FIPEEEE, Giemsaltfs, KL
WEEF ( x200), THEGERS BRI 1H A A0 .
1.7.4  EPCsHF T-/KFAz A& i3 IM1994% 57
Y, E37°C. 5%COIEFAATIETR . /30 T12F124h
NS LA P 47155 RS o I AR O 1A D551 6 196 A
PAATY R, TR AR AR R,
1.8 %hitga=

K FISPSS13. 03K # AT e 122 40 B o SE 36 K4
FHYIRC « FRUEZE IR, AL I0) FL R FH G 0 SRR AR L
WK . P <0.05 8222 H G241 L.

2 # B
2.1 $MA& P CD133*/CD34" 4w L 3k

WA ARG I 25 1 Bon (K1, F£1) , 5xF
WEZH Fds, ek O 4 40 1 CD1337/C D34 41 it i it
B, 2RAE%ITFEY (P<0.01) .
22 SrAREPHGFE AL KT

ELISAZE R B/ (%£1) , SXTEEA R, w0
i AN LK P HGFI Rk K E BT, 2R H
HGi¥E N (P<0.01) .

(=
=
[
(=)
o S
2 9
g
O R
[
()]
- R—
10° 10! 10? 10° 104
CDI33 FITC
A

Fz1 O RAFAITERLA £ SMNE M+ CD133"/CD34 4 B bk 451
RHGF& &
Table 1 The level of CD133*/CD34" cells and HGF concentration
in peripheral blood of patients

(n=50, x*s)
Group CD133*/CD34" (%) HGF(ug/L)
Control 5.26 +1.16 2.62+0.83
CHD 2.15+0.69™ 6.80 +1.22™

CHD: coronary heart disease; HGF: hepatocyte growth factor.
Compared with control group, P < 0.01
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Figurel Detection of CD133*/CD34" cells in peripheral blood of patients by flow cytometry
A: control group; B: CHD group
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Figure 2 Identification of surface antigen in EPCs cultured at 7 days by immunocytochemistry (DAB stainingx10)
EPCs: endothelial progenitor cells; A: EPCs ; B: CD133 positive EPCs; C: CD34 positive EPCs; D: VEGFR2 positive EPCs
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Table 2 Changes in proliferation, adhesion and migration capabilities

of EPCs in 2 groups (n=50, x=*s)
Proliferation Number of Migration
Group capability adherentcells/HP  capability/HP
(Asgonm) (%200) (%200)
Control 0.063+0.012 26.13+5.29 161.78 +18.62
CHD

with HGF 0.056 + 0.013* 18.31+5.32% 143.63 +17.53"
without HGF ~ 0.029 + 0.013" 10.37 +4.83" 115.89 +18.11"

CHD: coronary heart disease; HGF: hepatocyte growth factor.
Compared with control group, ‘P < 0.05; compared with CHD

without HGF subgroup, *P < 0.05

%3 HGFt4EMEPCsIA T K520
Table 3 Effect of HGF on EPCs apoptosis in peripheral blood

(n=50, x+s)
Group 12h 24h
Control 0.064 +0.023 0.063 + 0.053
CHD
with HGF 0.057 +0.028 0.051 + 0.028
without HGF 0.043 +0.018 0.041 +0.019

CHD: coronary heart disease; HGF: hepatocyte growth factor

E3 KHEPCSIE#HHEHMITIL
Figure 3 Changes in migration capability of EPCs in 3 groups (Giemsa stainingx20)
EPCs: endothelial progenitor cells; A: control group; B: CHD without HGF subgroup; C: CHD with HGF subgroup. Compared with control group, the migration
capability of EPCs in patients with CHD group was significantly decreased. HGF treatment can improve the migration capability of EPCs in CHD group

E

E4 Pl-AnnexinV X E LR EMEEPCSEAT
Figure 4 EPCs apoptosis by PI-AnnexinV double staining (x10)
EPCs: endothelial progenitor cells; A, B: EPCs apoptosis at 12 and 24h in control group; C,D: EPCs apoptosis at 12 and 24h in CHD with HGF; E,F:
EPCs apoptosis at 12 and 24h in CHD without HGF
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