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BB B 5T Bl (B ) A it B4 30 4], 3T EPC #4748 Fo 2w MLAE S5 00 SU R, R BB S 0% BT ok A R A
KR EAM EPC 2~ ib 20 4% 0K B RS E M (1PA) Ao LFIA B R E 49 8 A1) (PAL) 9k B AniEE, AR R-F
& B4% BB (RT-PCR) # EPC #9 tPA PAT o & 40 825 2F 1 (VCAM-1) (28 e £ 4-F 1 (ICAM-1) (it &AL
WK IG IR F AL 2k y(PPARY) #9 mRNA £ A KF, &R TR EPC X EHR M BAA B Y (P<
0.05) , B R em A £ 35 4 tmR3E 7 A &9 B AR (P<0.05) . S 3TBBabis s sml EPC ik (PA &8 A&
M R T B (P<0.05) ,PAL A% A& LA B9 % (P<0.01) . RT-PCR # £ R B =, 5 BB LE | 7 9% 41 EPC
# tPA PPARy mRNA % ik %, 55 ,PAI . VCAM-1 . ICAM-1 mRNA & &3 3&(P<0.05), &it T EFH IR LB
EPC B MY, HEh Ak, WA X E BT AAHER AARCHRE AL R PRI ELER,
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[ ABSTRACT] Aim To investigate the changes of peripheral circulating endothelial progenitor cells (EPCs) and fi-
brinolysis, adhesion and inflammatory factors expressions of EPCs in patients with coronary heart disease (CHD).
Methods 57 patients with CHD (CHD group) and 30 cases with control (control group) were selected, and EPCs were
extracted and compared in number and cell colony.  Concentrations and activities of tissue-type plasminogen activator
(tPA) and plasminogen activator inhibitor (PAI) secreted by EPCs were detected by enzyme-linked immunosorbent assay
and substrate chemiluminescence methods. =~ The mRNA expressions of tPA, PAI, vascular cell adhesion molecule-1
(VCAM-1), intercellular adhesion molecule-1 (ICAM-1) and peroxisome proliferator activated receptor y ( PPARYy) in
EPCs were detected by reverse transcription-polymerase chain reaction (RT-PCR). Results The number of EPCs in
CHD group was significantly lower than that in control group (P<0.05), the number of forming cell colony and the ability
of cell proliferation were also significantly lower (P<0.05). Compared with the control group, the content and activity of
tPA secreted by EPCs in CHD group decreased significantly ( P<0.05) , and the content and activity of PAI increased sig-
nificantly (P<0.01). RT-PCR results showed that compared with the control group, the mRNA expressions of tPA and
PPARy in EPCs of CHD group decreased, while the mRNA expressions of PAT, VCAM-1 and ICAM-1 increased ( P<
0.05). Conclusion The decrease of EPCs in peripheral blood circulation, the reduction of fibrinolytic function and

the increase of adhesion and inflammatory factor expression in patients with CHD play an important role in the occurrence
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and development of CHD.

PN Kz A4 ifd ( endothelial progenitor cell, EPC) "
HIE T8, A6 T MR IR, FE R I SAE |
PAFFRAERIBCT | BE A% 55 4 B i 45 4 5 v AL, i ik
MAEF A, Z 5k ER B R, —ERE Eik
SE T Bl ko RIS AL Y & S EFE . Morishita 45
WA PRI EPC HA 534k Sk U A K 240 i
RE T, 72 PN Bz 450055 |2 Ao AL AR o R0 1l 75 453 49 B T
DA I AR 1 I A8 & A FIm S B 2 fkomT DL
EPC Ay £ 1ML 35 T e 1O 145 XUBS: - 3l ks A 1
TR MR I EPC A4 %50 i 37 1K T f e AT
EPC MU DUE 10 A8 S Az A 3R 01 52 i
SHIKIREREAL I HERR TS L N B 3240 A B Il T 1%
FRGE SRAE A 172 A TE Sl DS e BE AL 1Y k1B T
Hl AR, A SO E O B EPCORITEF %
R AAE R G E A TR

1 FERTTE

L1 XEERFERAE

BT A 2006 £ 5 A E 2007 F 1 A
B, 5 R R IR w BN A E TSR
e B WHO 708 i B35 BT A7 v, 1R Rk 20 Bk 1
AL SEAR B Bk A T M S, 22 W S0 A R R B Bk
P — SR E =75% 3 75 F 7R 5 fiom & (R
‘E AR F D BAT ), 7 183 57 Bl 49 N FE
F(RNRA), PB4 6, %160, 7HER
B0k M e B 4L 30 1, H A B 19 B, &
10l FAEEREHEEFRARNBERES, K
FREATHAFHEERREZALMELE,

W 41 T KB 3h Fi AL BB ON 28 3 RRT E A
B S A 20 mLL, N B AR TE 2 T BF F 440 500 U B
BB OE B, % EF4h NAEREK, TAN
VX FHHIR R T R A E R KR e
RN K- N | I I 1IN B 1 NN
A ARG E R ESHE RS
SRR R S R R R R TR,
1.2 SRR

W K& 4 K B F 165 ( vascular endothelial
growth factor 165, VEGF165) % Pepro Tech EC /A 7
PR B M R AF 4 48 8 A K BT (basic fibroblast
growth factor, bFGF) % BD Bioscience /A & /= i , 5%
i BB 7% & -CD34 (fluorescein isothiocyanate , FITC-
CD34) 3% 4% | -1 & W & & K BH F % & 2 (phyco-

erythrin-kinase insert domain-containing receptor, PE-
KDR) . #| & % & % 1 (ulex europaeus agglutinin-1,
UEA-1) 1"l —+ N\ e SR L& & & A8 -0
5 & A (1’1 -dioctadecyl-3,3,3",3-teramet hylindo-
carbocyanine perchlomte-low density lipoprotern, Dil-
LDL) # R&D /A & = & , Trizol & MIC A& = &, %4
A 4 5 B 7L 3% 7 41 (tissue-type plasminogen activa-
tor,tPA) | £F 7 B J7L 35 & 4 97 4| 7| ( plasminogen acti-
vator inhibitor, PAT) 7& 1 = X 7| &3 W @ L% K
P A N ] ot 4 40 f B T 4 F 1 (vascular cell ad-
hesion molecule-1, VCAM-1) | % i [&] %5 fff 2 F 1 (in-
tercellular adhesion molecule-1,ICAM-1) % & 41 2% fk.
FRAMEHEE R XELEAF,
1.3 EPC IS EIEF

BUAN A o 20 mL, N B A (K 4 F AF % 45 500 U
B B, H Hank’ s TR BRAY, A
TR S R E AL 40, DA 2x10° A48
BB DA 200 pg/L FAEEEE AEH 4 h
B 6 T, H 4 10 wg/L VEGF165 #1 20 ug/L
bFGF #1640 ¥ #5414 X, Hank’s ¥t &
o W BE 4 JL, R T BE 41 B SEAT 40 LT
1.4 EPCH%¥RE

¥HFE T Ry EPC 5 Dil #7009 Z B LK
£ fis & A (Dil-acLDL) (24 mg/L) # FITC #7 12 &
UEA-1(10 mg/L) B4, BEH L ERERME L E
UEA-1 ## Dil-acLDL, X %¢ € [ %t 48 LB A 4 52 IE
b B EPC,
1.5 EPC IBEREN MR

B EPC 355 7 KRG, 6 2 fg, DA 4x10°
A ga f g A8 T 96 LA, 4 L A 48 Ao & K 200 L,
3INEA R E LA 1.23.45.67 K, A
€ ) T (methyl thiazolyl tetrazolium , MTT ) # | 4 Ag
W REFE I, B AR L B A TR L EE, B FEE
R, zwlmmEKd&E,
1.6 RER-REEHERNE

R % 3-8 4 B 4 L (reverse transcription-pol-
ymerase chain reaction, RT-PCR) 3% 1E 41 T~ : L Trizol
XA B 40 B8 A RNA, Bl M-MLV R % F B ( MBI)
¥4 i RNA R 0 cDNA, L cDNA J HE AR #
fTPCRY MR M, Fl R HEEAFELT W
BB, 5l R P & 1, PCR R B4 .95
C,FE M 1 min J5,95 CE 305,60 CHK30s,
68 CFEf# 90 5,68 C £ A M 10 min,
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Table 1. Primer sequence
G it/ 52 gl PIGRIEZ (bp) PEFR AL
tPA GAAGAGAGGGCTCTGCTGTG GAGAAGTACAGGGCCTGCTG 300 35
PAI CAGACCAAGAGCCTCTCCAC ATCACTTGGCCCATGAAAAG 202 35
VCAM-1 TGACCTTCATCCCTACCATTG TCCAGCCTGGTTAATTCCTT 359 30
ICAM-1 ACAAGAACCAGACCCGGGA TCCACTCTGTTCAGTGTGGCA 530 30
PPARr CAAGTTCAAACACATCACCCC TCATTTTCTGGAGCAGCTTG 539 30
GAPDH AATCCCATCACCATCTTCCA CCTGCTTCACCACCTTCTTG 587 25

PPARy . i3 S AL Yy BAYE 58 N F 5 1k Z A& v (peroxisome proliferator activated receptor y) ; GAPDH ; B R H il & il ZUBf ( glyceraldehyde phosphate de-

hydrogenase)

1.7 tPA #1 PAI Y&

EPC #5 7 X Ja ¥4 L& &, B 5% % 0% B M %
(enzyme-linked immunosorbent assay , ELISA ) 4 tPA |
PAL 48, R 4 ZOL R tPA PAL By 78 1,

1.8 ZitELH

it A #3535 K JF SPSS for Windows 13.0 2 1R 3t
ATHRAITF AR, & A B ves R 7, 4 LA K A
t 5, P<0.05 AN ERARITFENL,

2 & R

2.1 2 AleRFRAEER

2 2R EHE, ek 9 2E R N B0 I R )
B A EG A5 357 A ot BECAL v, i b s R I
SRR IR S X R AL e T, 2 A
EME(P<0.05;%62)

F2. 2HBERFBER

Table 2. Comparison of basic clinical data between two groups

woH R (n=30) TELHHA (n=57)
IR (%) 62.1£7.6 64.3+8.2
F/2e () 19/11 41/16
WARL (% ) ] 9(30.0) 24(42.1)°
WK% (2 K) 11.315. 10 18.25+3. 40
R (% ) ] 6(20.0) 22(38.6)"
W He (mmgH ) 133.00+21.20 143.70+25.22°
#F 7% (mmgH) 80.25+13.50  87.01x18. 16
Jik £ 22 ( mmgH ) 50.28+16.12  58.21+5.60°
BRI B (% ) ] 3(10.0) 9(15.8)
M¥%( mmol/L) 4.50+1.23 5.18+1.76
JIE [ 5 ( mmol /L) 3.16+1.69 4.53+0.95"
Hil =75 (mmol/L) 1.4321.02 1.77+1.35"
IR NG 1 (mmol/L) — 2.310.94 2.76+1.22°
FEENEEN (mmol/L)  0.9420. 35 0.78+0.42

a A P<0.05, 5% B4 g,

2.2 YRS NE

50 BRZH b, e o 8 1Y EPC R 3 25 11
P A A K H A S 7 RIS 4
& B B b, oA AT IR R R () 4 e %5 B
HH S iU T L 200 6 B T K e DL A AR v AR
/N AL (B 1AL AT BL) 550 IR He A, et 0 I
SBE N EPC $i FIE i T £00] i FE AR ( P<0. 055
FI1A2 F1B2), 43 BRI : % 7 KG
WL TR N A4, H Dil-acLDL 1 UEA-1
XA Gt 38 ok e 2R AR B UBE 4 5, Dil-acLDL
FTUEA-1 XY 2 BH 7 20 J 9 o\ R 2 IE 76 7 e i
EPC (Bl 1A3) , .00 835 A1 8] il A A% €2 BH 14 20
JLRE%T L2 A S sk (TR 1B3)
2.3 EPC HUIZREEM LB

P B ARAF 1Y EPC 35 5% 7 K5, I 1k U B 4
JiL,2 A DL 4x10° A4 % B AP AE 96 fLAR , F
FH VT A6 0 200 J6d fr) 38 5 14 6] JIE 20 40 1) 394 7 52
LA B 1 b T ARINES 1 KRB S RN T
B8~ 12 K),AMEH OD (HARE 5B i Ty
PORRBUEAERINES 6 R (FHY T4 13 K) ,EPC
LA B B XA K, s IE R AN E I EPC B R
U (%) 40 M3 B T 1 T OeE O BB EPC BE B TS P
B AT, A A S A B K 0 (R 2)
2.4 (PA #1 PAI EEFEHEMNTL

¥ EPC 537 7 KI5 1 LIE WA ELISA 3L
tPA FI PAT [ & &, 5 XA g, s oo B 1Y
tPA S T (P<0.05) , 1 PAI & &1 B 7H &
(P<0.01;[83), ¥ EPC ¥53% 7 KI5 L1 W
YR CHEI E (PA FPAT 935 P, 5 %) B4 4%,
OV R Y tPA TETERH B R (P<0.05) , 1 PAL
TP T = (P<0. 015 814)
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Figure 1. Comparison of cell morphology between coronary heart disease group and control group
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Figure 2. Comparison of EPC proliferation curve between
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coronary heart disease group and control group
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Figure 3. Comparison of tPA and PAI content in EPC cul-
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Figure 4. Comparison of tPA and PAI activity in EPC cul-
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ture supernatant between two groups

2.5 RT-PCR # @l tPA, PAI, VCAM-1, ICAM-1,
PPARy mRNA Ri%

FEAME I EPC 7EARSMNE TR 7 ~ 14 KI5, FH RT-
PCR % ¥ 1] tPA, PAI, VCAM-1, ICAM-1, PPARYy
mRNA R ik, 5 X B4 A, sl 0% & (PA
PPARy mRNA 3% ik 55, PAI, VCAM-1, ICAM-1
mRNA FikHi58 (P<0.05; 4 5)
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Figure 5. The expressions of tPA, PAI, VCAM-1, ICAM-1
and PPARy mRNA were detected by RT-PCR

PR LA & EPC 345 A8 1 AR 45, EPC %
DIRe s I v] 3 30N Je 0 518 B 2 6] 3l 25 °F i
FIREIR , 2 5 56 R 2 Jik o6 FF B Ak 1) & AR Fn &k g,
EPC X A8 1k © 28 BRI B2 D BE 5 JIr 000 i
ERAER R I B 9 R DIRe 58 1 A= 2
Fric, RIS AT DL 2o 2l 38 o4 B2 D) RE IR 97
SEE Lo R A SRl a3 AM A I EPC £ iR YT
SO HE LT ZARE EPC S5O R E
SEEIR B ke A T R B A M A R B AR 51 | [l st s
55U R A 0 I A A I PR ZR ARG, B AT AT i i
SRR AR EPC A ECRE D8 DT 52 e Y J 8 42
FRLAE ARl Sh Bk RERE AL i & A Fn k2t
S5 S AN R I T (PA M B I T I B
PAI ¥ B8 FI3% P 7F it . RT-PCR A6 45 51 i 7R
EPC [ tPA mRNA FZik B W FEAIK, i PAT mRNA 3%
TR R X — AL 5 RO R EPC R T
R B A OGS, tPA T PAT I 45 PN B2 41
W I SRR tPA R PAT AR AR5 5 RN EF 1 &
G e R R T LA P 4 A it
P T RERRAT , 20 EPC 430 tPA FIINRERFR, PAT
A A LRI 2R T8 1 B 9100 361 2 37 il D ) R0 8 1 /)
MR RAE A FE TR Sl bk P Il A 9 OB 1 BIL A, RT3
S ARAE Bk b PR 0 B, 38 5| & R 4 o AR
PORBE A A ol R R R i RE X AE A 4 A 1 R

P, SBE B2 7E Shirota 2517 RIFSE h %
B, SR I EPC B8 7= A= B it /N P 5T, 72 A )
YT N AR 173, T EPC J7/E (PA S 5
LAY, BT DAY O B EPC B FITE R T
REES AT BE B tPA 43I D £ IR T RERR I .

TSR B IS PR B2 32 400, N B B 2 5 RE S
N, FERI AR I RE A SR A S N
1% 06 B EE T ol A8 WA | L/ N ASBONS | if Ae IE RTT
il & BEHL A 2 ICAM-1 Fil VCAM-1 2 5 52 (4 2
HZERR o720, S0 R TCAM-1, VCAM-1 ¢ &
TR AT g 5 ARE | 45 4 8 1 R R I R SR A
X BEE BREHANFE E  ICAM-1, VCAM-1 7E A [
RILOBIRUR T =, BE7R AT VR 3l ik o 1 B e 2
BRGER bR EY ) ARWFFE vt K B 0
# EPC 1) VCAM-1 1 ICAM-1 Y583k B i 45 1E 4 %)
TR, ETRATHGL FFSE > R EPC 1l ik
miR-126 1 miR-146, 1] VCAM-1 /& miR-126 fitj#{ 5
R0 FE a0 3, AT RE A7 76 EPC [ miR-126
Fl miR-146 K1k, miR-126 458 i3 SDF-1a/CX-
CR4 HlIAHOC EPC IHEEM{E 5 FEIR EPC BT 1Y
B, G LAR B PR T AR 4 EPC B i KX Dy
REARR 200 1 3 Jbk 98 R A AL 5 A9 EPC H miR-21
ik, T2 EPC HFH A8 7 085S , 8 i 2 AhE
B K B ) HD ) HMGA2 ik, {2 #f EPC 3 & M
Uaﬁ[zmo] 5

PP ARy 2 S Ak 1y it 1A 38 5 [K] T Ak 2 A 1)
—Fh AR A R G I R R R E B
PPARy JLT-Z 5 sl ko AR TE 1L oir f s Bl /i 3R
TTIEFE B, 50 R4 LA, et 0o R EPC 11
PPARy 3 ik /K- B & B A1, 1 e 15 3R 3 0] 2
PPARy M5 B BH A, A 3L TR 6 TT LMY
FEASSAE SO H A I 2 VR, 38 2o BH 1k 98 5 A 5T 38 4
LB 5 A2 AR ZE G T BT 1 H 48 AE 41 J57 35 4
Ha A F BT i 5 0 PAT-1 B9 & AR, B8 98 (PA R
KA B S TR & B, i T PPARy
FIRBAG, AT RE 2L EPC 70 tPA By /D, S 3
LRI PR, 2 B0 ok A R A 148 PN Il AR 25 5 T
o PIIEC 6 B % EPC 1Y PPARy K31k, Ml
JR_ I H PPARy ZE25903R 7 s & IO , 238
058 PN R FEFE DI RE , 301 R AE R 10 F R P2 1L T
HIS AR

T A — PP 2 R T B B . AT Y B
FEHE7N  EPC B Ik /D, B UL S B0 EPC I £F %)
REVRATS , B RN A AE R - 3% 18 14 i 40 A6 ek O o kA=
KIETREEZEH,
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