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KA, @A, HE, FRF, BE, AR
(1. H R R B B R, K7D 4100085 2. #RINTT AN R EEBEC AT AL, IR BRI 412000)

[ E] B WEHE S E ALY B (myeloperoxidase, MPO)ZEFa 2 10> 20/ (stable angina pectoris, SAP)H
BN P R, AT 5 R Sl ko A 7 T R R SR B R SE R . Ak IR 1604
A WA B e O P BT 18 8 1 eI 2 Bk SE AR USAP R, DA Gensini P43 Ky dr v Xt el 4R sh ik v
AP AR R, PPy = 5050 A EIELH (n=72), <5043 HRAEH (n=88); HrhZE /> FEH
R RPAE =90% 8 #6201, i R entrop i X LIRS kM S AG I PF43 . 45090 . 1903 Ml S 4G
R B (n=27), 240, 3% KM SRR BIF4H (n=35) . 75 AR 3 Ik 3 52 A IR, , 796 56K e 928 g o ok
(enzyme linked immunosorbent assay, ELASA)E iR AMPOKY-. Z58R: GensinilV4r FAE 4l
ML MPOIKE[(7.76 + 1.08) ng/mL] %3 8 TIF R AELL[(4.39 + 0.99) ng/mL](P<0.05), AHKAESHT
RIMPOIK 5 5 0095 Gensini B3 5 IF A0 ¢ (R*=0.582, P<0.01), Ml ZIEFFE A B HAMPOH JE
[(6.19 +0.92) ng/mL]#E T ST HEEF B 4F-41[(4.32 + 0.80) ng/mL](P<0.05), VL2471 & B K MPO
IR 15 56 B S A6 FRR entrop 4 9% 5 53 AH 56 (R=0.427, P<0.01), Z5if: Fa @ PO &0 o i
MPOK -5 TR S K Gensini B0 2 TE A6, 5 Rentrop 390 2 A 56, HK S T 25 5z e se b 3 ik il
TAGAWIE A R .
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Relationship between myeloperoxidase levels and coronary
lesion severity or coronary collateral circulation formation
in patients with stable angina pectoris

LING Juan'’, XIANG Yi', YI Jun', LI Zhenyu', YANG Meng’, LI Chuanchang'

(1. Department of Cardiology, Xiangya Hospital, Central South University, Changsha 410008;
2. Department of Cardiology, People’s Hospital of Zhuzhou, zhuzhou Hunan 412000, China)

Abstract Objective: To examine the plasma levels of myeloperoxidase (MPO) in patients with stable angina pectoris (SAP),
and to analyze the relationship between MPO levels and severity of SAP or coronary collateral circulation (CCC)

formation. Methods: A total of 160 SAP patients, who were performed coronary angiography from Department of
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Cardiology, Xiangya Hospital, Central South University, were enrolled in this study. According to Gensini scoring
system, the patients were divided into a severe group (coronary stenosis= 50, n=72) and a mild group (coronary
stenosis<S0, n=88). Among them, 62 patients showed the degree of coronary stenosis were =90%. According
to Rentrop classification method, the patients with CCC level 0 or 1 were assigned to a poor CCC group (n=27),
while the patients with CCC level 2 or 3 were assigned to a good CCC group (n=35). Blood samples were drawn
from all patients before coronary angiography, and the plasma MPO levels were detected by enzyme linked
immunosorbent assay (ELISA). Results: The plasma MPO levels were significant increased in the severe group
compared to that in the mild group [(7.76£1.08) vs (4.39+0.99) ng/mL, P<0.05]. The plasma MPO levels might be
positively correlated with Gensini scoring system (R’=0.582, P<0.01). The plasma MPO levels in the poor CCC group
were significantly elevated compared to that in the good CCC group [(6.19+0.92) vs (4.32£0.80) ng/mL, P<0.05].
The plama MPO levels were negatively correlated to Rentrop classification (R’=0.427, P<0.01). Conclusion:
The plasma MPO levels might be positively correlated to the Gensini scoring system, while it might be negatively

correlated to the Rentrop classification in SAP patients. The elevated plasma MPO levels might indicate the poor

CCC formation.
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56 R 2 kO I (G0 ) B R AR A 25 9 B
Rl BRI Z —, O NUBEAE SR O A AL
A R I B S A T IR Bl kI S A A
(coronary collateral circulation, CCC) 741 A A&
Az WUBE ZE A S5/, B & A0 WLAEBE , A AE
T A L S AR ER D i N 2B e s
L0 s N e AR 2 Dk i s i R B e eIk Bl bk IR AR R
8 A N S A ke A AR Ry 25 5%
PR B 50 52 W LT SR e 1) PR 2R A 1 S
B E ALY (myeloperoxidase, MPO)J& i ALYl
R BG5S R MP O 2 fig
SR PO AL, RERAER N, 5T M4 N KT
fEAR4, Z5EKkrEREfL & . K RE. TTTMPO
BT SRS E MU SR S8 IR Bl o A2 B R R
Lo S it A8 B AT O, I TCIGE -

1 XM&RE57T%

1.1 fRBNERE
1.1.1 AR %

G 3% A 2012410 H 220134E8 A 18] 7 g K
22 MAE = g O N RHT 68 bR 3l ik 5 R B AR 1 0
LRRN1600), 4E4s~87(F165)% . & FM
TR AR, ek 3 ik 52 A >R B3 ko il bR A
T 28 O 00 BRI R A B AR 1 S IR 200 74F
8 MR D LR W SR TR e Y, R
AR L PRI L D AR fE B R EE L R Y R AR
flTF e e B T RE 1, FRARHE N 0 . RS AR A |

stable angina pectoris; myeloperoxidase; degree of coronary lesion; collateral circulation

AH O 1 T A A A Ko AT A A A 4
JERESA LIRS i
1.1.2 E44

5B R B K B Gensini P40 45 R 0 b
M V=500 WEIEH, <S04 NRAEL, HAE
W25, FRAEL S8 FRAELM S EAE AW . P
LW L . SRS OB DR DA S 2 L
ER¥ TG T2 E L (P>0.05, £1), F& M Rentrop
Oy TT S SO WG G, 1601 B 3 rh =Y
bR KA T ARk AREZ . fi
B —AE = 90% 621, 43T HLE T 4H % 151 1L
KMPOIKF-, HHIE A R4 (09 . 19%) A5 435
B, e RAFH (29 . 39) 276, 4558 o=z
TEIIE A R4 58 i R4 A0 te 8, W4 7E4F
N | I I= 1 AN =0 (WA SN 4 7S s 8 ]
G ERTGIT#E XL (P>0.05, #2).
1.1.3 & EAFAE

P A IR 2o T 25 Bl 4 T = 140 mmHg
(1 mmHg=0.133 kPa) & & 5Kk =90 mmHg
PN
1.1.4 ¥ JRJamAn fE

R A5 5 )M R 55 Bl 2 o SO 1E 7 il FH B 0 24
BN, B IR ZS I B >7.0 mmol/L, BEAL I
Bi>11.1 mmol/LIIE A o
1.1.5 R AULR I 4747 4

=k H I E W YE D 0.30~1.92 mmol/L, A
JIH [ P B Y5 B DM 2.32~5.62 mmol/L, FEWHEK
WM >13, FESESHELL b SCHA W S

PEATIL W Koy J=
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R 1 Gensini W RAEHSEEAERZRILE

Table 1 Comparsion of general information between the severe group and the mild group

ol n FR/ B WK/ ®ifUE/ HDL-C/

LDL-C/

BRI/ BUEIVCAK /  fhiT2% / fiSERER2S / ACEI/ARB/

[ (%)] [ (%)] (mmol/L) (/L)  [B(%)] [ (%)] [F©%)] [F )] [F (%)
FREZ] 88 65+16  3.00  61(69.3) 72(81.8) 1.36+0.39 2.88+0.38 51(57.9) 15(17.0) 20(22.7)  18(20.4) 12(13.6)
HAEAL 72 64+20 227  49(68.1) 56(77.8) 137+0.42 3.10+0.35 40(55.6) 16(22.2) 19(264)  6(22.2) 6(22.2)

ACE1/ARB: I B TR R4l TH0HIR] / M E ok R I 2RGS0

3 2 Rentrop M RMZEIAF AR EEEATBILLE

Table 2 Comparsion of general information between the CCC good group and the CCC bad group

4 n AR/ Badk W/ EIUE/

HDL-C/ LDL-C/

(/L) [#1(%)]

BEPRIE / BaIRIVEAK / fthiT2 / GHFANESSE / ACEI/ARB/
(61 (%)) [B1%)] [61(%)] [H%)

% [ %] (%)] [#(%)] (mmol/L)
ARA 35 63+17 250 27(77.1)  23(65.7)
R4l 27 6115 286 21(77.8)  17(63.0)

139042 298033 20(66.7)  7(200)  9(25.7)  8(229)  7(20.0)

1.38+£039 307+035 17(63.0)  4(148)  7(259)  6(222)  6(222)

ACE1/ARB: Ifil & Sk Z ety 1HI5) / 148 S5k 1 2K 57

1.1.6 HEFR Az Ak

A2 18R ST B Y I R Bl g &= SR A
i L —MHWEE MR KFES, —H
N5 2 R sh ik i 2 R, A IR Bl ik 5% 1% B8 A
s, A CIRE AW, RIS %
SE AR G, A I s, A IR BRSO LLAM Y
A R, — A~ A P9 sk 24 P A ) A S T
P2 | A e 4 o ) i A A T S 4T 48 24 (I ) BT
A VCARER A1) Al F s 52

1.2 Ak
1.2.1 BRI IRE B FA2 R

B Judkins 5 A7 16 £ 1 5wl MR 3 Bk iE 5 o WO
Gensini P73 b X 56 4R 3l ko 78 72 B AT 143
B AR M s N &EF T . ARk . BUE S A
AR B K 5 X6 g Sl A s A R R AT e PEE
WA <25%1114r, 26%~50%3125, 51%~75%114
¥, 76%~90%1184r, 91%~99%i116%), 100%i132
G55 AN B bR S kR LUAH N R 8. A2 E T
Aoy xs ;s FERTRE ST BEx2.5, B Arx1.s, it
Bt orx1; 85— XA x1; 3 X 2 %x0.5;
e Il i 32 T Bex2.5, dm B R A BE <1, e )
W x0.5; A . BRI R HEIx . A
TR R 45 57 SRRy 2 R
1.2.2 M & e 3% F)

i HRentrop R A% . 0. WL BEPA

FE W22 BT An] 00 S 06 BR80T 1 7o 5 190 &
R rh AT DL SCAE B FE L 2 LA B 0 3, AN RE
FEELOAMNE N A B 29 R R b a] DL S
TEAFERLFR o3 OAME T A B 359 s fir
AT VLAWY SCAE I e B A O AR 1A B o

1.2.3 MPOR Lt ml &

N FH Bl IC B E W BfF 7% (enzyme linked
immunosorbent assay, ELISA)?)”\U%MPO, MPOIR,
& A L FERDA A (HURIE40.062 ng/mL; i
I35 °40.156~10.000 ng/mL) .

1.3 it F 4

KHSPSS 11 S8R4T BB B B+ 4R
WE2E () Kam o MO o I i s L TR
O3 S B A T R B AR BOBER RO R R . ¢
g6 P ok A B AR % L LB . MPO L =EH I
UL [0 et ) 7 e 25 A o a2 A [ U 3 A O 0 A
SEAR T M SZAE IR AR o P<0.05 M 22 5 A Gt

24 R

210 AEBRINKFETEREEEEMPORELLE

56 IR Bl Bk e AR RO A i 3K M P O JK P Al
GensinitV 4 B K T 7 WK 3h Ik g 28 & 5E 41
(P<0.05, #%3).
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%R 3 Gensini W RAEA S FRELH MPO KFELLE (x £5)
Table 3 Comparsion of the MPO levels between the severe

group and the mild group (% + 5)

21 51| n Gensini f153  MPO ¥ /(ng/mL)
BRAELH 88  39.96 + 5.60* 4.39 + 0.99*
e 72 102.04 + 32.07 7.76 + 1.08

SHAEH e, *P<0.05

2.2 EERkREmERERXED T

X 2H £ I MP O 5 Gensini FL 43 HEAT
AT, KM MPOW 5 5.0 %% Gensini
TR 5 F A0 (R*=0.582, P<0.01), $#/xMPO5 5%
AR PR AEFEEEA — € L FR, MIEMPOW i 8 &
A e BB ik ok A e 1 A ik ™ i (T 1) .

104

MPO % / (ng/mL)

0 20 40 60 80 100 120
Gensinif4)
El1 MEMPOIRE S GensiniiF 5 KX 547
Figure 1 Correlation analysis between the plasma MPO levels

and Gensini score

2.3 MZEARFAR AR AMPOIRE L1

) <2 8 PRI AN B 2L 1L MP O /K - 55 T I i
K2 [453 91°M (6.19+0.92) Fi1(4.32+0.80) ng/mL;
P<0.05],

2.4 AEZRH BN ZEIAE MEMPORE
LEES e

I3 MP O e B 55 56 ik I 52 6 # Rentrop 43 2 2
A& (R*=0.42, P<0.01), $E/m I3 MPOIK Tt
e 2 et R Bk 0 S A P TE AN B (K12) .

R SqLinear=0.427

©o m o

MPOV % / (ng/mL)

Rentrop e

B2 MEMPORESE KM XL BT Rentrop s> A HE
5
Figure 2 Correlation analysis between the plasma MPO levels

and Rentrop classification
3 if it

HAEY R — R EA MO ZWE,
HEALH,O, 1M AL IR N Z Rl R, MpOJ&id
ALY R E B0 22—, B R AN
P B WG b, HRZNYaEZ — 2k
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B, H5E0mEm I E . 2 NZEEh Bkl HE a4k i
B A, MPOFRIE L, MPO M) & AL ™=
Py (ATHOCIAE ) ¥y 75 et I 498 A 4 1L 3 S
141 M P O /K- 1 i 3 5 F % B 40 (P<0.001) ™5
MPO /K -1 5 1 B 5 1~ 61 A Kk At O JUURE 78 5
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(nitrate oxide, NO)/& H Flfe HAFE M A5 5 Il
A ) 2 2 7 2 A A R I i 2 — o NOJ&—F 4
L [0 0200 B P AR A 43, 2 PN R A R B 1Y
FEEHRHNFZ—, FEERNBLEARE A
A EEAFE A e al DLET 5K I F- 1L,
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JRLAY T B RSB, e ML A S 20 B 9 IR
H A4 K 22 B0s 56 UE T N O T A i 72 i Y Bz 41 it
) 154 5 R AL O AR HE I A A I TE R, ELAVE 9 UE 5
N O 9 Az I B it Pk S 8 -5 00 S A BA 8 1ot 2>
WAL

MPO 2 AL P 2 A I8 15 N O Y A B 37 M 1)
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AL o B — A AL A A B, RN O A
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A v PR b 4 BT AL BE R S MP O, TTTMPO 1] 38 1o
A= L H O CLA b 8 — HH RS 2 12 7K i il 1 A 350 L
WEET M, SEARXTRR AR EmRE R, i
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