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BimEE PCI ARETEEAAREEARETN

Wueas, W s, WA, FetE, TE, FE5W
(FEHAFHEER 1. 0m% WA, 2. T4, K 410008)

[BE] B . HMRESHKEHZZ KD AN NI (percutaneous coronary intervention , PCL) K 4] F=
K& Sh B o o 48 BR 1 K A8 28 AZ ( endothelial progenitors cells ,EPCs ) B & W T, Tk . 2BFZvHm E
65 il Anxt BB 30 B, 5 A AL PCl F RN ABH A FRE 4 d A EEHED KM bk BEAN
B KA EREAGLELROOHBELRIR, AALE N X ERR FRBERTFLRRERRE T
# RPMI-1640 32 A3z hmie, Mg A LR E I MW P 5T DL 4728 T B ALAK 5 B g & & 4= FITC
it LR EFIREEMEmiEA EPCs, AR X 4 je Ui nl 40 ig & & 3 R CD34 F= KDR; 48 £ B %
BT o mabERTENAFEELYRELEGHZT, 2R . AV mEHL PCI RE EPCs X AR KRATH 2
¥ RE4dFTH PAREFAKRTANENE RS 4d A TH,25F TRA, 2 PCI K
MARGEWIEFZELREEHREF AT, 26 B CmEH PCLF RTH % EPCs K F a3 m, £ R
B4 dzHmE RTKE,
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Change of endothelial progenitor cells from peripheral blood in
patients with coronary heart diseases before and after percutaneous
coronary intervention

CHEN Xiao-bin' , PU Xiao-qun' , XIE Xiu-mei'” , FANG Ye-qing' , HE Jin', LI Xiu-li'
(1. Department of Cardiology ; 2. Department of Geriatrics , Xiangya Hospital ,
Central South University , Changsha 410008 , China )

Abstract: Objective To investigate the culture of endothelial progenitor cells ( EPCs) from
peripheral blood in patients with coronary heart diseases ( CHD) before and after percutaneous coro-
nary intervention ( PCI) , and to observe the cells shape and determine the cell number and prolifera-
tion activity. Methods Ninety-five patients were divided into a CHD group(n =65) and a control
group (n =30). The mononuclear cells were isolated from peripheral blood of patients with CHD be-
fore , right after and 4 days after PCI by Ficoll-density centrifugation. The isolated cells were cultured
in RPMI1640 medium supplemented with VEGF165 and bFGF. EPCs were characterized as adherent
cells of double positive for DiL.-acLDL uptake and FITC-UEA-I binding by direct fluorescent staining
under a fluorescence microscope. The EPCs specific surface mark CD34 and KDR were assessed by
fluorescence activated cell sorter analysis. The cell shapes were analysed and the number of colony-
forming units ( CFU ) was counted by phase-contrast microscope. Results The number of EPCs re-

duced in patients with CHD before the PCI, but the cell number was significantly increased in patients
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with CHD after the PCI, and the number reduced in patients with CHD 4 days after the PCI. How-

ever , the number of CFUs did not change in patients before and after the PCI. Conclusion

PCI can

increase endothelial progenitor cells in patients after the PCI ; but 4 days after the PCI, this increase

will not exist.
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% 5 ik A AR JT ( percutaneous coronary
intervention , PCI ) & 2 il b 8 7 7 /0> %5 ( coronary
heart disease , CHD ) i) — Fp = F B, L H X} & 1k
O WUREAE Y S8, S PR L E AT PCT IR T, Al
ARG SE A7 8% 0y i iz A, g /b0 JJUAE B T AR L% O
JUE 2% Zh RE 50 R AR P ORE ST R ROR AL R (B2
PCI AR J5 P 8% 7% 1 [e) AT oK 15 3 50 45 /Y i ok o N
J2 #H 48 Jitd ( endothelial progenitor cells , EPCs ) J& Ifil 4
PN B 40 A R A A0 B, 2 — R A T R R AE B0
AEE F1 3 B B G AE o AL B0 40 i . EPCs A IfL 4
B A A YE R N B S BE Y S8 R R Dy T A AR
IRESZ W N BB e ) . 1@ ad EPCs Sk fie i 1 1
L5 B0 P P B AR, 00 P A S R A R B R
PCT AR J&5 5 9 2 1Y 8 B g%, A OF 58 £ X 47 PCT R
) CHD & %, WL%¢ PCI AR | Fl A J5 4b J If. EPCs
) A2 4K o

1 x&57H%

1.1 % 2006 4£ 7 H & 2006 4 12 A &
B O N RE ISR 1 AT 18 B 1 e AR 3l Bk i R R 1Y R
&, Lk, CHD 2 3 65 iy A AW 5T, 5 1
44 5], P 21 ], R 52 ~83 (60.3 £8.5)
%, Ho A 4 B E RO SO 19 B, B L A
O GER KAE R AE T2 AL T O W I s A R O
UL CK-MB IE # 5 A Fa G M0 88 17 fi s 2k
L WURESE 18 i) 5 BRIH .0 ILEESE 11 #5545
AR Bl ik i 52 HEBR CHD /9 AR A 0 B 41 30 4,
Horp 55t 20 @, &k 10 B, 4 50 ~ 76
(58.2+7.8) %, Ak & 2k Ex iz 1 445 T
AR SRR B 7 SRE i R NIRRT R S
i EPCs [ [R 25 .

1.2 ZBMNE CO, B 4  B H 4 ESPRC
] ARG W A 2 [E Forma Scientific 24 7]
5 W RB W A B A Olympus 23 &) 5 IR i @ 2 B
OALIE A 18 E Hermle 23 5] 5 i 2 40 fg (X W A 3 [
Beckman Coulter 2\ &] ; B #1 {X W H 5 #i F] Biocell

YANSIS

1.3 3K A I L 40 73 B R Ficoll - Paque
W F R H S A2 W) A B . RPMI-1640 15 3% Wi W T
P M Tnvitrogen 23 7 . 4 i 3 19 T Hyelone 24 .
M4 N B A K5 (VEGF165) Ity T R&D A #l .
BV 2T 4E 40 i A= I B T (BFGE ) Il T Peprotech
Ao NEFHYEE 8 3 W T Chemicon 24 #] . Dil
FRid 89 & Wk Ak AR % B2 JE 85 B ( Dil-acLDL ) 1 °F
Molecular probes 2 @] ., ADMA , FITC Fr i #] & % 4
F I(FITC-UEA-T) , g H¥ 2% {8 280 ke 35 ( MTT) Iy F
Sigma /\ ), PE-AC133, PE-KDR [ F f#&
MAGS ; FITC-CD34 , TRIZOL Iy F* & 2 /A 7 .

1.4 hirkRE e S8 FI A & )5, CHD
BAEAT PCT FRET ARG RIZI ARG 4 d 73 50 A
ShFECR M 20 mL, BF R A PTEE 4 h AL BARA .
1.5 7 %

1501 06 R 3 # g xok BE 41 0 CHD iR 3% 45
LEN 1 BN LTV 11 3 | = T
PEAT H B, CHD f80 35 A W K N B0 gy i 1 28 #Y
Hit F0LE ] 24 o0 BRCZH LR BRI LG AP,
il =mE (TG ) | JH [ B ( CHO ) | F1{Ik % £ g & 1
(LDL) 5 X A BT m, 2R A Rit#E X
(P<0.05)(F& 1),

F1 CHD EBHE R REAEARIIGK
Tab.1 Basic clinical data of patients with CHD and control

subjects
i H CHD #(n =65) XFHEZ (n =30)
iy (%) 60.3 8.5 58.2+7.8
HELHI(%) ] 44(68) 20(67)
W (% ) ] 28(43) 12(40)
FEL (%) ] 19(29) 11(18)
BERRIEL (% ) ] 10(15) 7(11)
“H it =1 (mmol/L) 4.53+0.95" 3.16 +1.69
JiEL ] % ( mmol/ L) 1.77 £1.35* 1.43 £1.02
KBNS 1 (mmol /L) 2.76 £1.22* 2.31+0.94
B NS ] (mmol /L) 0.88 £0.42 0.94 £0.35

EXf B Heds, « P <0.05
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1.5.2 w485k BeAbJE i 20 mL, 7 (B3 A4E,800 r/min B0 5 min 5 H AR, & B

ACHAFZE 41500 U M PrsE s 0% 5,4 h N
AR FRARAS o SR A B A SR i 20 mL ] D-Hank ’ s
W RER BEIR A1 . LL 653 Fo il i A B 3k 41 i
SR B o A BN 5k B A B A B R IR R —
BT L, A2 000 r/min B0 20 min, B0 5 K
SRR o OIS &y =S NS KR RN
B, I L D-Hank * s 3 2% 40 0L, T L 2 000
r/min B0 3 o FI W W Y, il RPMI-1640
BrR B PR, L2 x 10°/mL ¥k ERE R E I ©
200 pg/LEFE B A mun 6 fLid . I A
4 10% G4 135 . VEGF 10 wg/L 1 bFGF 2 pg/L
Bigram i, 55 4 KA 7 K i 95 5L KT 5
A VEGF 10 pg/L 1 bFGF 2 pg/L,
1.5.3 @Rk bEesEsik WA K5
TR R AN M, 7E B IR MO0 M o A M B R
2.4 mg/L DiL-aclDL, & F 5% CO,,37 C &
FEE 12 h, R 2% Z B H R E 40 i 30
min, D-Hank’s % % 2 IR J5, 1 A FITC-UEA-I,
37°CH 1 h, o6 B s F g, WY@k
FA) 20 B TA R O IE FE 4 A6 9 EPCs o 7E 3% Lk R
£ 10 BB R o R AL B AT I B (T g S A Bl
PLIEFE Y 200 £5 WL HF /9 EPC)
1.5.4 A X @ n EPCs & @ 4 B & ik
FHO.5% JEREEIHEALIE 55 7 d J5 0 WG BE 40 L 5 ~
10 min, fil A 10% B4 4 IfL 7% ) RPMI-1 640 17 3k 2¢

A 3
5> ’ ) y R, )3
- s
% | " 9 v ()'L)
{ : o
b P
Ly J >
3 Oy S5 -9 o)
e £,
7z X < q <
x e - A A O

D 4
N

W, R A e B 1 x 10/ mL, 4% 2 F
FH % [ 52 41 B 30 ~ 60 min, 800 r/ min & .[»5 min,
PBS ¥R J5 B0 5 min H & F EP &, N A FITC
FRIC A CD34 Hp A, B v X BRAE A — i, % i
20 min, B2 A PE #7312 B9 KDR it 4,4 C %
10 min, FE RS min GRS TR, MA 1% £
5 VP I T A 20 MLk g AN e AR

1.6 #%#“itFar X FH SPSS 13. 0 %4 fu 3
TG0, 85500 % =5 Fon, 4L 3T &8 % kI
B F K5, w20 GEORHA] LL B C A ¢ 4 5, 2 4
GORLE LB Jr 2200 e P <0.05 N ZEFA S

e E

2 4 R
2.1 RETUE@MBYE B CHD A 2 i %t
B4 AN JE 1ML 20 mL, 43 55 J5 14 B0 A% 4 i 45 A T

gYEEEECQEM 6 fLkh, IR T da, i
AR, BB 2 1 /N AT R A0 R R TR 40 i
(ELL) o BTA Jgoxd B, 40 0 48 RECE, H BLR
TE 40 M OF 3% $2 A R AR B 1B Oy CHD 4 PCT
AT, 40 R H B0k B2 W) 2 e b5 [ 1C 0 CHD
4 PCL FARJ5 , B¢ PCL A A 20 i % H W2 38, (2
LA Rl o 5 1D Oy PCL RS 4 d, 40
BB PCL AR J5 W] D, B 5 R AT g, B
25t

™~ W Y > " 3
<~ Fr g% e
:_4.“‘-(9—_‘ . S o : ¢ 3 J_" j’ »
.: "'éf \Jl 73 4 v)
2 9 TN 4
5 - o L J\')
v y: C WV @ ) ;,y >
(O] ) 2 :/‘,;
3 o & B D

1 CHD 2% PCLiRfT AR H EPCs 3B R FSHEW (200 x ) o A IEF XML B: CHD i35 PCIARHI; C:CHD B35

PCI RJ5; D:CHD 3 PCI RJ5 4 d,

Fig.1 Number and shape analysis of EPC before and after PCI in patients with CHD and control subjects(200 x ). A : Con-
trol group; B:CHD group before PCI; C;CHD group after PCI; D;CHD group 4 d after PCI.

2.2 RAEREE@MPE T g3 B AR AT ) A
B IESRT AR TRIEM AR MR, H
acLDL-Dil 1 UEA-1 X 40 fg Y& {6 5 , 8 i 3t R £
2 RUBE % 5, acLDL-Dil 1 UEA-T XU 3% €4 fH M 20
MO S IE7E 20 fb 19 EPCs, |8l 2A i X B4
EPCs, & 2B % CHD & #% PCI AR fi EPCs, 5 %} i
2 b, WL e ot g £ FH M 4 i B S s 1K 2C Ry
CHD & # PCI R J5 EPCs, 5 AR Hj b #, W2 6 Y

0 B 40 i B0 s 5k IR A B # 22 G R B
&5 2D K CHD % PCI RJ5 4 d EPCs, % PCI
AREC U R TR, 5 PCLARR] A 2N AU

2.3 ARX @ iR R R )
GRS AZ AN M BE 3% 7 d S, I A G BE 40,
FITC-CD34 1 PE-KDR i (& b5 ic 40 i , A 9 2 40 B
1057, 45 R I # X B8 41 3 ik CD34 41 i
36.20% +1.72% , 3 ik KDR 536.90% +2.53% ,
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CHD % PCI Rk CD34 40l 5 18. 7% = £ (P<0.05) ;PCI RJ5 4 d ik CD34 44 ffl &
2.1% ,3¢35 KDR |5 12.80% + 4.18% ,51FE%  21.1% +2.4% , 33 KDR 5 17.80% +3.61% ,
MEA R ZE R A G X (P <0.01) ;PCI BRI 2 R Lg% X, 0 5 IE F X B4 L3
ARG KL CD34 4l 5 29.7% £3.4% , 3%k ZERAGLITFEL(P<0.05) (K 3),

KDR §29.40% +3.73% , 5 RAj b4 % R A B %

E2 CHD £#& PCLATT AR M EAAAES e MR BTN A: X IR B .CHD 35 PCTARHT; C:CHD &% PCIARJ5; D:
CHD % PCI RJ5 4 d,
Fig.2 EPCs combined AcLDL/ UEA-I labeling before and after PCI in patients with CHD and control subjects. A ; Control
group; B:CHD group before PCI; C:CHD group after PCI; D:CHD group 4 d after PCI.
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100 100)]

CD34:36.2% + 1.7%

50 50)

N
)
o1

Al B

[100° 100}

CD34:18.7% + 2.1%

-1 1 10 100 1000 -1 1 10 100

100

CD34:29.7% + 3.4% CD34:21.2% £ 2.4%

25 25

C |, D

5 C
-1 1 10 100 1000 —1 1 10 100

1000

KDR:36.9% £ 2.5% KDR:12.8% £ 4.2%

G
1000 -1 1 10 100

-1 1 10 100

9
1000 —1 1 10 100

KDR:17.1% *+ 3.6%

72
KDR:29.4% +3.7%

9
1000 -1 1 10 100 1000

3 CHD B2EPCLETARMNABERENERIEZEZN, A X {4 CD34 F1 KDR #£ik; B: CHD B PCI ARFj CD34 FI
KDR #£j%;C.CHD £ PCI RJ5 CD34 #1 KDR 3% ;D.CHD (i3 PCI K5 4 d CD34 F1 KDR ik,
Fig.3 Immunophenotype analysis of EPCs before and after PCI in patients with CHD and control subjects. A : Expression of
CD34 and KDR in control group; B:Expression of CD34 and KDR in CHD group before PCI; C:Expression of CD34 and KDR
in CHD group after PIC; D:Expression of CD34 and KDR in CHD group 4 d after PIC.

2.4 EPCs 3% Ao £ % R 215 309 ik
Fb# 45 41 EPC ¥ i, & B CHD & & PCI AR Hi 9
EPCs it Sy A KR EZRBEARIT¥E X
(P<0.01) 5 7E PCI AR Ji5 , 40 ffg %5 5t B &8 14 | 4%
ARATH L2 RA G FE XL (P <0.05) ,{H 5%
AR E2ZRAHB(P>0.05); Pl R5
4 d 20 M FcE F 4G T B, % PCT R | AR He 22 5 AN B
BARAS D F XA (P <0.05), Y KA
B (CFU) it 45 R W 7n , CHD & 3% PCI R Hij CFU
B H i HAH R A 95 /0N T B, R BR AT L A
S HAGIHE XL (P <0.05);PCI RJ5 CFU A
Jrig hn, B 5 PCT R Hi#H b 22 5 B4 it 2% B X
(P>0.05),PCI RJ5F 4 d,40jfg CFU 5 AR 748 Lt T
25 B> FX A (P >0.05)(%2),

2 CHD £ PCLgTT AEIRHI EPCs 2 R ETE A
BAMEL (xxs)
Tab.2 Number and CFU of EPC in patients with CHD be-
fore and after PCI (x %s)

I EPCs %1 ARIETE BT
X HR 2 56.7 £2.4 31.2+1.7
PCI A4 23.1+1.8%" 14.7 +2.5*
PCI RJ5 41 49.1+5.8" 21.6+4.3
PCIARJE 4 d 4 30.7 +4.2* 16.1£5.2*

SRR AL, = P <0.05; HXIALILE, * = P <0.01;5 PCI A
AL, #P <0.05

3 #

Wl 22 B ek Bk i OB R (PCL) 19 &, ff
5l LA B 7 B ] 6 O AR Y N R R 9T AT B
A9 5 Al , A Bl IR Ak v Bk 7 S 1) S i Y T
RAETERMAEM . RN ARG KB4 K
PR HE— 25 PR TP 2E A R A A AR T Y O
W7 8k, 0 A A BR s G0 1 BE O R R B R
A PCI AR il 35 76 Jbk P4 BR 28 47 9K A/ sl 52 R A
A AN B ER e SO A B AR e ik A
RES vl S8 22 R o A A A B bR P A L RE R S UMK
J5 3 e AL /N AR AR BRI AR B B, A5 B R
P DR B R T i 26 T S 0L A A L N O
17 1 A A B L P B A K T e A R R
PCL AR J5 F Bk 7% 1) — A~ T 200 BILZE B AP 3R, 0t %
R B N B ) RE % B 22 i I AE 45E 05 1 % B
ERIVE- T =k

EPCs J& — F 22 6 1 40 Mfd , B 40 36 . 38 5 9F 2
A 2 i A P B2 A, AHL 1 R 2R A B A R 4
i 2 T HE A o EPCs AL S 5 IR i L5 A
HG, 3R AT LS4 O R N B A I 2 5 R S A
B A P9 B R 9 S R EPC AT LT RS
S 475 Je 350 23 A RS A L Y B AN 3 T LA
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M 3 35 43 e L A3 I LA AR R B B B
VEGF ( Ifil 4§ N K% 4 K ] ) , HGF ( iT 40 o & K
F) L, ICF-1 (k5 ZREE K IH T ) , bFGF (B 1 A%
2F 4 40 M AR K T ) A GSF (SR 7% 40 i o % 7 )
g TR 3E EPC i 48 58 43 Ak AR F 0 48 35 2
EPCs 5E Jit T 8 86 , © T LB 86 B ik, I 76 40 A
WA AT, ERGESWHES T TG R
B A Ak R RN B AR M, 2 5 A R AR B A
TEABF 58 o & B, CHD H % PCI F R #i (§ EPCs
B R T 2 BB 0 IR W R R, 5 Vasa
SR Hill %5 BF 58— B0, CHD #8318 B 1M v 1
EPCs Bt F R T HE 40% , Tt 28,5
CHD 3f; 3i B 5 ( Framingham ) f& [ P 32 R 43 B )
Lk &, H 6% EPCs B 5 %4k, {HAT PCI
F ARG, CHD 3 (9 EPCs ¥tk W1 5 1) 3% i, 38 5t
RUE e e o, Fi it 28 41 i #E & BL EPCs $i & ) 34
M HEM MBS EF BRI B TR EM
AN AT = a1 e B O 1 A A A A L2
Z, B BN G E R R ZS . TF I T OEPCs 1Y
B30 U/ R R A A A 4 1 R A
JHA 0B/, BT L2 i 4R 75 % B W s b, T HL 4R
V5 T8 B 0 T A B, R 2 PCT PR 5 B4R B
ITNOEQER b IR EE 3 4 AR QRO R e
IS B 94, T fiE 5 CHD 8 2% A0 & 1L EPCs 19 % [t
I8 B8 3% MR AR R A 56 fd B A Sh ] EPCs & &t 2
AW, EPCs 38 T4, B4 T AR5
e Be, 24 BL A B0 4% Bl 3840 1 5 1, i T EPCs
e &b B B+ 1k 4 (CXCR4) , Jf 4 )i T SDF -
1 3 VEGF {15 5 1£ 3, i 15 8635 5 £ 40 4 1M,
CXCR4 J& 5 5 40 M 777 4E I -1 (SDF-1) B 45 5
P32 1, 42 3 EPCs I 5L 3 Bl ifn R 45 308 67, A T
12 3 fe 1M 2 4 f oL A5 T AR RN BB 2 . SDF - 1/
CXCR4 7E A Bz 20 J & 8 1 45 9 3 7 b 2 3% 7 3k
WO B M AE A, R B R e 2 R R BE N T -a
(TNF-o ) P35, 2 ML & B0 1m 48 P9 B 45 15 B
TNF-« [ 2 3% 3% i, i i) # b 98 CXCR4 1 %
R S5 EPCs B (0 0 P 8 I, B i .
J 45 @ 2 -9 (MMP-9) T 5 i i i 46 M A i
Ji T 3 51 EPCs, 4 JE T+ 40 g X 1 ( SCF) B %
AR

48 W B 5 e = mp s i e ik 5 5
451 0 1004 1 B S S B VD AH 6 1, EPCs 1 M AR
R EF EMNEGENERE T HEAEER

X ,{H CHD & PCI F R HjJ5 EPCs ) 4% fb & H
B A A+ 3 4, 5 PCL R J5 8 25 8 i1
KRB A FFHE Z 09I PR B F 8 F — 28 0 BiF 5%

5% k-
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