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[ E] BM #HitAomE&HEdfr = 7R (ADMA) Z /838 W B4 i (EPC) 5 & Wk 3 bk £ A2
EaAANR, ik 80 BBk B4 BB BRI H Ik £ A U B 49 RS BRI F ;50 ) aF Rk 2 ik
PRI B IR E YRR TR BRI E . BB R TR E S M F B EF o ADMA KPR EA LT LI A it
A7 EPC #14- B 35 7%;7 ~ 10 XG5 B A0 £ BT - 80 I 1575 s 245 (CFU) #-4E B 2R EPC &, R "o
LIRS EHE A ADMA K-FRAREH FAFRBA(P<0.05 F2 P<0.01), B % % 5% T4 % ¥ 5% 20 ADMA
KF3EZ(P<0.05); KSR E Gensini 2 =60 920 .31 ~59 54U Fe <30 2% ADMA R-FHHAEZH T
SRR E R & Gensini By B R T L 449 3gm o ADMA KFA R EA(P<0.05 4 P<0.01), FSmAFHE L
R % % mE MG EPC 4 F W AL T 3B (P <0.05 #= P <0.01) ; K S Bk 9% & Gensini B2 = A4 P JE 21
EPC # & W AL T3 B2 (P <0.01) , M % Gensini Ry R IHE L 4093w EPC HEA R THE(P<0.05F P<
0.01), KL Gensini 25 o ADMA K-F EEAR% (r=0.365,P=0.027) , 573 EPC % £ i A%
(r=-0.16,P=0.015) ;23 ADMA K-+ 53R EPC K EZ fi#A(P<0.01), &t MAETKRIRRERELY
¥ AR ADMA K-F32 #7338 e EPC 3L 2R &R, S me X A5 ADMA &A% EPC 89 VA%, Hh A
Bk — W E S ADMA T 4k i@ i 39 EPC #9250 feHvh M L/ A4,
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The Relationship Between Asymmetric Dimethylarginine as well as Circulating Endo-
thelial Progenitor Cells and the Severity of Coronary Lesions in Patients with Coro-
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[ ABSTRACT ] Aim To investigate the relationship between the severity of coronary lesions and asymmetric dimethy-
larginine ( ADMA) as well as circulating endothelial progenitor cells (EPC) in patients with coronary heart disease
(CHD). Methods 130 cases were divided into two groups: CHD group(n =80) and control group (n =50), and
CHD patients were divided into three groups according to the result of coronary angiography and the CHD Gensini’ s scoring
system.  The levels of plasma ADMA were measured. Total mononuclear cell were isolated from peripheral blood by Fi-
coll density gradient centrifugation, and were cultured in medium supplemented with 10% fetal bovine serum, vascular en-
dothelial growth faactor (VEGF) and basic fibroblast growth factor (bFGF).  After 7 ~ 10 days cultured, the numbers of
colony-forming units ( CFU) of EPC were counted by phase-contrast microscope. Results  The levels of plasma

ADMA were significantly higher in single vessel disease group and multitude vessels disease group than those in control
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group (P <0.05 and P <0.01), and in Gensini’ s scores =60 group, ADMA levels were significantly higher than those in

control group (P <0.01).
ously (P<0.05 and P<0.01).

With the increase of Gensini’s scores and lesion count, plasma ADMA levels increased obvi-

Meanwhile, the numbers of CFU of circulating EPC were significantly lower in single

vessel disease group and multitude vessels disease group than those in control group (P <0.01), and in Gensini’ s scores

=60 group, Gensini’s scores 31
lower than that of control group (P <0.01).
creased obviously(P <0.05 and P <0.01).

~59 group, Gensini’ s scores

<30 group, the circulating EPC numbers were significantly

With the increase of Gensini’s scores and lesion count, EPC numbers de-

The Gensini’ s score of coronary lesion and plasma ADMA was positively

correlated (r=0.365, P =0.027), and negatively correlated with the numbers of circulating EPC (r = -0.16, P =0.

015). There was a strong negative correlation between the levels of plasma ADMA and the numbers of CFU of circulating

EPC (P<0.01). Conclusions

Corresponding with the degree of coronary atherosclerosis severer, the plasma CFU

levels were higher in CHD group than those of control group, the numbers of circulating EPC of CHD patients were lower

than those of healthy person.

mediated endothelial repair, which can promote atherogenesis.

of circulating EPC.
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50% , @Xf B 4y & 26 2 0 /AR 20 Bk OE 52 AR
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ADMA accumulation may contribute to EPC depletion, with consequent impairment of EPC-

ADMA was negatively correlated with the number of CFU

In vivo ADMA can promote endothelial dysfunction by means of depressant EPC proliferation.
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mES BRFE CREE HAa e XA G S
N R AR S FRATIT B o A o AR | b oG L EE
MEBEE QBEEFEERE,
1.3 BRIBEMRRGERE

K AR B Bk FE R R AT 38 AR Bk
wH e, WAk o HkE %A GE(Innova-3100) X
HLEHAT, BBEE3 ~S5 MU LS AM;E YT
A2 F IR G A WK B IO ZE =, R B Bk O 4t
HEH 0.2 ~0.4 mg, TR IEEREUEY
FEBIN FENSE, A QCA RAK K, XA
TR S E R W E 2 E BTN,
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AR 48 5 % L B A0 % H Gensini B4 %) %k
MR 20 ko R R, AR AR K B k% B K
AEXREMS IR, R LR EN - ADEZ
B AMEN2EAH2 AU LB R , £ TR
TMH % XHEE, RIE Gensini B4 % 3 7R 5 ik
HRAREHATEEIFMN HE<25% K 1 %,25% ~
49% K 2 4 ,50% ~T4% H 4 4,75% ~89% H 8
2,90% ~99% K 16 4-,100% H 32 4, A F F &
TR B KT 4 R B 3% Gensini AR, 2 £ TR x5,
LAD A3 Bt x2.5 # & x1.5, f;fﬂ><1 Xt KN
D1 x1.D2x0.5,LCX W T £ x2.5 3% 3% fn J& & &
¥ x1, EM* x0.5,RCA jg &, #F T jE & X
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1.5 L4

AR A8 AR 50 Bk i % 45 R B Gensini R 4% B A
77 H AR I #EAT 4 (1) AR R B Bk R S
NEFIREAMSL ZRE A, &R E R TN
P25 (2) VL Gensini B 4% % 4 H : Gensini 4
<30 44, 31 ~59 44 F1 =60 44,
1.6 fEER EPC 20 Af- 55 7% 2 B B2 AL A9 46

KN AT £ A% 4h B i 40 mL, Ficoll-Paque
B E RN A, A A 10% FE 4F 1t B RP-
MI-1640 3 % 3B (2 ~3) x10°/L B EE & B A
WM T A Y B E A (2 mg/L Chemicon /A ] ) 4,
W6 FUM, & T A N A 10% Bs 4 i vE  VEGF 10
ng/L(R&D /A &) .bFGF 2 wg/L( Peprotech /A & )
RPMI-1640 3 35 3£ 2 mL, 16 138 & 5% CO, .37°C
MEAPER, FARMET RESRERELREH
N VEGF 10 wg/L bFGF 2 pg/L, % JE ik [8]
MBI KRB E T ~10 K, B @ j TG i — AN B
LW, AR & ETY R # AL (colony forming units,
CFU) ,ZEmEH T a5t E4 A3 CFU % &, M
HLit$k 5 MLE
1.7 EPC MEESRHTERE

EPC ¥ %7 Rfg , BRI A EHE, EHE+
N N B, B B R RATR A AR Y g i
1), R EHF )R E H 2.4 mg/L Dil 47
B LB AR % E B & @ (Molecular probes /] ) |
BET5%C0,37CHFHAFYHAFI2h,RAEH2% %
W B E 20 B8 30 min, P4 2 % ( D-Hanks ) 7% % 2
W, m N FITC ARt # E B £ & 1 (Sigma A7),
37CIHEE 1 h, Z# XA B WA TWE, Dil-ac-LDL #
WM g 416 FITC-UEA-T 32 € 5 40 i & 4k &,
TGt 40 L R B 4L By EPCL 2 ,98% DL b
Mgy N mEam(E2),
1.8 Im3 ADMA 7k F4&

K B B R AR 3% (HPLC) 31 A il fn 3¢ ¥ AD-
MA AF, B % JE ot 100 wl, e N\ 5-5% 2K A%
B YLIE & 8, B8 10 min & B _E ¥R, Fl HPLC £
¥ & ADMA A F(HPLC % %t .LC-10Advp; & 35 4% .
Nova-Pak C18), B 10 wL _E 7 & s AT 5 A X\ 100
L AT &R A (SR F B G B & o K B-SREE T
B0 R A4 ) R4, EIRT KA 3 min E3HE, 4K E A
S VR BE FE E SRB J7 SHE  Afe EAE R L[ B0 AR
A 7 0.05 ZE 4k (pH 6.8): W B: A vk =82: 17
S1(V/V/V) 7 A 1 mL/min ], 2 AL = 5, A
RF-10Ax] A5 St A6 ] 28 4 2 & 9 AF ADMA #3 ( 35

A K 2338 nm; RUH K 425 nm)

1. 5ME M EPC 4R (200 x )
Figure 1. Morphology changes of cultured EPC (200 x )

2. SMEIM EPC BRI E (200 x )
Figure 2. Characterization of EPC(200 x )
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K | SPSS13.0 4 it 2t #EAT 247, 1 E A A
xxs Ko, AE LB KRR B EE T =040, TR
RHEY B KA X A, AKX M AT R R R B R
A, P <0.05 A = RHSEITFENL,

2 # R

2.1 —RERSH

Xf RREH BRSO AR | 22 SO0 S A R R AR IR
S v L HS S W DR S R A sk R s i 1 A 4 TG
BERGRLD),
2.2 WRERLEZEHS ADMA K EPC X R

EPC 5 R 3 Bk .3 Je 22 S0 A8 2 ADMA 7K
OG22 T 22 A ST L (P <0.05
P <0.01) ; 230057820 ADMA 7K V-4 8 3 95 708 20 43
L, ZE A GE R E (P <0.05) , JEAR kS
M £ 3 4 EPC Kl i R TXHIRYL, 2 R A 48
H2EE X (P <0.05 F1 P <0.01) ; 2305454 EPC
BORE A A k>, Z R A GRS (P <
0.05,3 2), b 25 5 IR 2 ko 7228 S B 14 i, A0 B
EPC %t 2 B W G 3, B S0 728 4 N 22 S0
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AR 3¢ ADMA /KFE 5 EPC $iiE 2
F1. SE—BERLE

AR (r =

Table 1. Comparison of the general information in three groups

~0.416,P <0.01; & 3) .

— R BORL SF B (n =50) YR (n=43) Z3REH(n=37) F /X 8 P
W () 61.5+10.0 63.1+10.8 64.2 £12.0 1.54 0.26
L) 20(66.7% ) 15(65.2% ) 19(70.4% ) 0.166 0.92
1= I () 16(53.3% ) 12(52.2%) 8 (29.7%) 3.89 0.14
BE IR (B) 8(26.7%) 10(43.5% ) 12(44.4% ) 2.41 0.30
WE R (3] 11(36.7% ) 9(39.2% ) 12(44.4% ) 0.37 0.83
L () 13(43.0%) 11(48.0% ) 13(48.0% ) 0.17 0.92

R 2. FEREZHE ADMA kK FEF EPC HELLE
Table 2. Quantitative comparison of ADMA level and EPC

number in different lesion groups

o) n ADMA JKF(pmol/L)  CFU (1)

X R ZH 50 0.46 £0.15 18.60 1. 35
HARARE 43 0.55 0. 12° 14.70 +1.50°
ES TR 37 0.61 £0.20" 9.50 £2.43"

a} P<0.05,b K P<0.01, 55X IRALLLE ;¢ S P <0.05, 5B
AR,

16 n=50

0 02 04 06 08 10
ADMA(umol/L)

B 3. BRKFEEE KRN ADMA K F3f EPC iy CFU
R0

Figure 3. The effect of ADMA level on CFU of EPC in pa-
tients with CAD

2.3 ERBFNEKFZE Gensini 495 ADMA K EPC
X} IR Gensini £143 <30 4340 31 ~59 404 K
=60 434 B F AR R e R s O DR S IR
R S i I 25— R LR TE A i 25 5
TR B kIR 22 % Gensini FR432HH ADMA /K-
B TR (P <0.05 F1 P <0.01) , 1fii EPC %
PR FXHHRL (P <0.05 F1 P <0.01) . H:rp Gensi-
ni B3 31 ~59 4341 A1 =60 4340 ADMA /K55 F <
0, EZRASITFEL(P<0.05 1 P<
0.01) ;1 EPC U 7E 31 ~59 Fr4H A1 =60 45 <

30 b, Z R A GITEE L (P <0.05 Fl P <
0.01), Bl w28 L4 3G I ADMA 7K - 3% 7 7+
15, M EPC 20 2387 FRE( 2 3) . Gensini FU4T5
ADMA /K2 EM*E(r=0.365,P =0.027), 5
EPC 7% (r= -0.16,P =0.015) , A&k B
fik Gensini FUr41H I 3% ADMA /K35 EPC i &2
AR (r= —0.208,P =0.004) ,

% 3. X[ Gensini #1454 ADMA k£ XK EPC & b5
Table 3. Quantitative comparison of ADMA level and EPC

number in different Gensini scores groups

il n ADMA JK¥-(pmol/L)  CFU(AN)

XJ HEZH 50 0.46 £0.15 18.60 +1.35
<30 44l 26 0.58 +0.09" 14.70 =1.50°
31 ~59 4 30 0.63 =0.13" 9.50 £2.43"
=60 434 24 0.68 +0.24" 5.80 =2.50"

a i P<0.05,b 4 P<0.01, 5% A LE;c h P<0.05,d HP<
0.01,5 <30 /34 %,

3 4 i

PN B DI RE RS 2 3l Dk ke A B Ak 1 4 3h 38
BN B IR AN 4 LA N B AR 1 1l 4 4 K S g 1) R
MRETH o BRI, 5 & 0T AR5 10 9 Rz 4t —
FALZE(NO) AP F FH BEREAR NO & s JeAf
W ADMA &EBA X,

ADMA J&— ANl Sy (e o fa e R, AD-
MA ZKF-RE T 500 955 A (AR 114 4 PR AE T A0 L 4E
FET3 a7 T 2L A AR R AR AY O L4 fe F6 TR
T R IR RETERF ST R ADMA REFIN 2
B BIRENIRA ARG R TE ), % 153 ke e Lo
SO AN B AR B AR, BB AR S5-I BT
16 ™A, KA E KO S fE R i ADMA (1)
BTG R, HARST FHA T RER G 7, ARl
R IR SR 5 BE VR4 I 3% ADMA 7K 2 2 7
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T B2 PR el AR BNk Ak Bl koks R A Ak s 35 TR
AIREFATE ADMA UK, Gensini BUr 258 2 I T9F
AR SRR AR AL A AR AR L . ASZH Bk R | B
# Gensini TS HOBGE N, JeE bR h ok ok A Al £ o A8 A2
BWHINEE | 1% ADMA 7K -0 i 7+

H AT AR5 R AN 1L EPC 5 564K 3h ks
AR B AR P IR O, A g R &2 R AR
F EPC i BRSO B # AR a3 EPC £ Fifi
H RSN IE R Gensini B4 A N7 2 T B3,
PR e R Bl ko A8 A AR I EPC )8k 5 ek
S ke A8 11 91 FBLRD B 78 R B B AH G, AR AR 9T IR AR
K IUAHR A R e, Btk 3h ki 52 BH 4% & 76 28 EPC
B B R sk ik 5 P PE 3 03 PR AR, L2 30 AR
HRHSIRASE A PR, EPC it bl 25 eIk 3l
ki 5 Gensini BB 3G T 52 T B34

Fleissner %5 8 1 EPC (91T 8% fig J1 460 &
HIhhE, I HAEF FH ADMA %55 EPC ZhfEde iy
TP R P, ADMA 835 EPC ZhREZe 8 rh 2=/ 47 — 3
Sy EIET NO Az 9 A FH 23 1 B IR SE B Y, ADMA
P53 EPC iR 2 —Fh AR 8 1 7 2, 7€ miRNA
BT o2 2 BT AT 24 h J5 ADMA JKSE3Gn, 3
MIZ BB 5E & B, ADMA fit 5 5 350 i 25 bk vk
/L EPC A5 H AN il & A3 5E A8 1, N A2 2F P4 Kz
REAREM KR AAMGE L, ADMA 1] i 3%
TSN E I EPC 3G 5 | R BRE 1 7 A2 NO 1Y fig
71, ADMA 1] 2 KPR 5 S 1 1 EPC P81, It
VAT B8 2 18 2 S R T T34 4% Caspase-3 {5
S T B ST BRSNS R i 2 e IR B
ok 75 A5 BE (S8 NG 3R EPC B850 5L 328 1 [ A1
FOMRPY ADMA 7K -5 b 8 327 5wk 3l ik
I A8 ) R A B ™ EE R B AT B 5B ER EPC B s>
S ADMA K-V (38 m A O¢ . #HSCHE 73 B 7R AD-
MA K V-5 153 EPC $i 2 T AH 56 A58 itk — 25
WESCAEMR N ADMA 1] GEIE A #0# EPC (% T g 52
A
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