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[ E] HE HiTCAEH R %A% G (H-FABP) fo bk fu 15458 & (IMA) /2 ZH 8 JURE 58 ( AMI) 7405 197
B EEAREIREPHEREL, FiE SBFERLZEMRE6h AN SERAWAD W69 &5 92 6, L F AMI &4
54 4], R AEZ A S R (UAP) B % 21 4 #28 As 4293 (SAP) &% 17 4 SR B A e kA A BE 20 4 VE 2 3 P&
TR G — B 18] K55 #5 Ak ofe A ) UUBA 394 B4 F) T8 MB( CK-MB) WU45% & T(c¢TnT) .H-FABP & IMA, M & 4R %
2k B TAE W& (ROC W) 5 H3KIF R 5 AMI 5 3k AMI 69 5% & FAA & (Cut-off ) {4, R AMI 28 £ 7% H-FABP
Fo IMA % F UAP 48 SAP ZA s B840 UAP 40 SAP 402 7% H-FABP #= IMA X & T+ M0, £ F B A%t F&EL(P
<0.05), H-FABP #= IMA # ROC w1 & F @A % 4 0. 967 42 0. 904 , - W AMI #9823 4 92. 6% #2 96. 3% ,
B%ET TnT # 83.3 % A= CK-MB #1 79. 6% , H-FABP #= IMA f2. 74 7K -F /£ Gensini 429 =40 454 25 T 20
~40 ARy 2AA 0 ~20 R4 (P <0.05) ,H-FABP #2 IMA 2 A K- F A BRI = Z B ELHEZ S TR LB EAA
B EIBETM(P<0.05), &it H-FABP 4= IMA £ AMI #9-F-89 b PSR AnF F RS, B S AMI &% T KF
Biom Z = E A2 B A % ;H-FABP F= IMA £ AMI 09 F- 203487 = EREM A FF aAA T E0EL,
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[ ABSTRACT ] Aim To investigate serum heart-type fatty acid-binding protein ( H-FABP) and ischemia modified
albumin (IMA) in early diagnosis and severity judgement in patients with acute myocardial infarction ( AMI). Meth-
ods 92 patients admission into hospital with acute chest pain in 6 hours were selected as the patient group, and they were
verified by coronary angiography.  The patients were divided into AMI group (54 patients), unstable angina pectoris
(UAP) group (21 patients) and stable angina pectoris ( SAP) group (17 patients). At the same time, 20 healthy people
were selected as health control group.  Blood samples of the patients and the control group were collected for test of CK-
MB, ¢TnT, IMA and H-FABP.  The results of ROC curve analysis was used to determine the optimal cut-off of this assay
for identifying individuals with AMI and non-AMI. Results The levels of H-FABP and IMA in AMI patients were sig-
nificantly higher than those in the other three group; the levels of H-FABP and IMA in UAP group and SAP group were
higher than those in the control group (P <0.05). ROC curve of H-FABP and IMA showed the area under ROC curve
was 0. 967 and 0. 904, the sensitivity in AMI diagnosis was 92. 6% and 96.3% , they were significantly higher than ¢TnT
(83.3% ) and CK-MB (79.6% ). H-FABP and IMA serum levels in Gensini scores =40 was significantly higher than
those in 20 ~40 scores group and 0 ~20 scores group (P <0.05). H-FABP and IMA serum levels in three-branch group
had significance difference than those in double-branch group and single-branch group (P <0.05). Conclusions Se-

rum levels of H-FABP and IMA had higher sensitivity and specificity in AMI diagnosis and it was related to the severity of

[FfEHEI] 2014-04-03
[EER ] Bk DS it S ARG, EEFFFT T ) 0 L ZE LW, E-mail N jnxyq@ 163. com, ZFf, & FATHE, £
WFFETT 10 R LB = 12T



1138

ISSN 1007-3949 Chin J Arterioscler, Vol 22 ,No 11,2014

coronary artery disease.

the early diagnosis, sensitivity judgement of the ACS.

2P 0 LA BB (acute myocardial infarction,
AMI) J2: i PR UL Y A EE | A48 e Y A0 R FIAE
T3 Al 112 W T K IR 9T, SRR SR Bk
M C LR R BGE S R RAE T 3R SC - , T
O WUPRAE Y Y 52 538 2 A I 2 1 30112 W AMIT ) o B2
KMz —, BEM O EY EEANLEA
( myoglobin , Myo) VLR 18 it [a) T/ MB (creatine ki-
nase isoenzyme MB, CK-MB) & JJL45 & H T ( cardiac
troponin T, cTnT) 55 | R B S M A — 7 19 )=y PR
P HATIRR L C 2T RAREE X AMI ™ 572 1 i
TP AL DL R X6 o0 JULA 475 B Ay SRR A AR S B
BLCJILRR 75 0, 40 afi 2 n] 4 ST2 (soluble ST2,
sST2) 14 TR B R 45 & 25 1 (heart-type fatty
acid-binding protein, H-FABP ) Fl & Ifil £ & i &5 H
(ischemia modified albumin, IMA ) 8 /2 It 4F R WF 5
B2 )OSR, 78O WLk i A5 G5 1) 558012
TGO NS B, A 5T A I 5 4 2
PR AR I IMA R H-FABP, [a] B 15 & 46
CK-MB .cTnT, DI#4 IMA 1 H-FABP 7E AMI 53]
2T LA R ™ o AR B A e PR 1

1 X&FMFTE

1.1 WRITH

#2012 42 10 A £ 2013 4£ 9 A H A M M
6 hig NI %97 B9 AMI 2 3 54 1], B 30 ], & 24
Bl 842 ~79 % FH65.37+7.24 ¥, b T A
FE LS 4 (unstable angina pectoris, UAP) A 2 21
7, %13 6, & 8 il , 4 38 ~76 ¥, F 3 64.21 +
6.87 % ;% & A L & (stable angina pectoris, SAP)
BH1T6, 510 6,47 6, F# 38 ~72 ¥, F3H
63.46 +8.15 %, DAA [ [ H f FE iR A A #F 20 1]
fE R XA, F 11 B, b9 Bl F# 39 ~76 &,
FH64.32£7.51 5, HRArE . ARG 28 E
RIE B M EHALR O E R R
e AEDERE FEAERHESE, DAL
HFEEH BEHANEFTEHLRZERERITFEEX(P>
0.05), 3 ELA Tk,
1.2 AMI 2 Br#n 5@ ik sh Bk i 25 1 4>

K FARE F 400 K4S F T AMI 2 i
Sy En s e A aR e B, XA
o Judkins FATRERF hE® G- EED 3 A

Serum H-FABP and IMA and the other biochemistry markers simultaneously was very useful to

DL SR B, ARE £ B QR T2 M E B
TR B kol A B 5 4 B U AR vE F1 Gensini AR 4 &
GO R E X ERERTEELN, AR
JkoR A K B A% AT M K A L K A RO B ik =
NEAG, EETHREERITE, 2 H BRI/ E R
XREMZIRE,

1.3 MERIERRR AN A %

K # fk 4 ¥t T H-FABP  IMA . CK-MB #1
¢TInT B9 # , & H-FABP( % E ADL /A & ) X A
% [E Bio-rad550 H 4 B x0T BLA AT, IMA (K 70 Bl
BRI L AR ANF)F CK-MB(EE 2 K AF )
J 7% E % I’ MODULAR P800 4 H 3 4 {1k 441 % 4t
A, cInT (EE F R AFE)XAELEEP K
Roche2010 4 B 34 #.4b 5 247 R G/,

1.4 HitZEFHE

HHEY K x5 &7 ,ROC #h & 271 & AUC
K H 95% CI, & | Kolmogorov-Smirnov 7 #> % ¥ 4T
EAMERR, Z A B iR KA T £ 00, X EX
Jfl Pearson 4 % Y& 247, & 41 18] 1 7] L 3R x> & 5,
P<0.05 h 7 EAGZITFENL

2 # R

2.1 H-FABP 2§ AMI B ROC Rk

H-FABP £ Wy AMI ) ROC h £ T 4
0.967, 1% H-FABP =21. 1 png/L fE5 AMI fi2 1 7t
JLEE SRR 92. 6% BRI 94. 8% (1)
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Figure 1. The ROC curve of H-FABP in AMI diagnosis



CN 43-1262/R "W E kAL 24 7& 2014 4556 22 55 11

1139

2.2 IMA Z#f AMI B ROC %k
IMA 2 AMI /9 ROC i1 £k F 1 FLh 0. 904,
P& IMA =140. 8 pg/LAER AMI (2 W A SR, B0
R 96.3% RPN 87.9% (K12)
2.3 AMI BEHEXKRNIEFRE ROC # &5
H-FABP ) ROC #i1£ N i fk 0.967, HAA 5
T AR R VR S 5 IMA 19 ROC T 28 T 1o A7
0. 904 , FSRAIXTRYAR, (5 IMA B A % 5 1 SRR
FIESIE (% 1) .
2.4 I& H-FABP.IMA .CK-MB % cTnT 7K E L%
AMI 4 Il 3% H-FABP . IMA ,CK-MB } ¢TnT 7K
RS T UAP 4H SAP ZH RN HEZH (P <0.05) ;
UAP 415 H-FABP . IMA /K°F 5 SAP 4 L #5 % &
HAESG %3 X (P <0.05), /il #§ CK-MB
FeTnT/KPFEX P2 Z 0] 22 5 TG B XL (P >

& 1. AMI BEHEXENIEIRE ROC & 51T
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Figure 2. The ROC curve of IMA in AMI diagnosis

Table 1. The ROC curve analysis of different bio-markers in AMI

I H AUC Cut-off {H Uk LR FAPERISR L BAPERISREE  BEEETRE  PAMEBONE
H-FABP 0. 967 21.1 92. 6% 94. 8% 17.9 0.08 94.3% 93.2%
IMA 0. 904 140. 8 96.3% 87.9% 7.98 0.04 88. 1% 96. 2%
¢TnT 0.938 0.81 83.3% 98.3% 48.33 0.17 97. 8% 86. 4%
CK-MB 0.917 22.9 79. 6% 98.3% 46. 19 0.21 97. 7% 83. 8%
% 2. I% H-FABP IMA ,CK-MB ¥ ¢TnT 7KELL B (% +5)

Table 2. Serum levels of H-FABP, IMA, CK-MB and c¢TnT in different groups (x +s)

S n H-FABP( pg/L) IMA (kU/L) ¢TInT( pg/L) CK-MB(U/L)
AMI 4 54 35.3 £13. 9% 193.5 £43. 5% 1.24 £0. 66™ 35.2 £14.3%
UAP 4 21 14.9 £6.0* 131.5 +46. 4™ 0.46 +0. 22" 15.8 +6.1°
SAP 4 17 10. 6 +4. 4° 101.0 +41.7° 0.34 +0. 19" 15.1 +4.8"
papiizE| 20 7.9+3.5 48.3+28.3 0.19 £0. 09 13.2 4.6

a N P<0.05, 5B B ;b I P <0.05,5 UAP HIHL#H ;¢ P <0.05, 5 SAP 4 b4,

2.5 AMI £Z1miEF H-FABP,IMA,CK-MB #1 ¢TnT
KFEE Gensini TRAHIXZ

3R B ik Gensini FH 43 W 4H o I 1§ H-
FABP IMA ,CK-MB 1 ¢TnT 7K F-34 i 3 25 T X% BB 40
(P <0.05) ;=40 5417 H-FABP . IMA ,CK-MB

Al ¢TnT 7KF i 5T 20 ~40 FUMH AT 0 ~20 FL4)
ZH(P<0.05) ;20 ~40 B4 17 H-FABP /K- i
FZET 0~20 B (P <0.05) ,{H 20 ~40 L4
1iL3% IMA .CK-MB 1 ¢TnT 7K F5 0 ~20 FL4M4H L
BESTHITFEX(P>0.05;K3),

% 3. AMI £E 7% H-FABP . IMA ,CK-MB 1 ¢TnT /K5 Gensini FRHIXF (x £5)
Table 3. The relationship between serum H-FABP, IMA, CK-MB, ¢TnT and Gensini scores(x +s)

| n H-FABP(pg/L) IMA (kU/L) CK-MB (U/L) ¢TnT(pg/L)
=40 e 16 44.7 £15.1™ 180. 6 +67. 5™ 42.9 +15. 6™ 1.84 0. 87"
20 ~40 F4r4 20 35.8 +13.4* 136.8 £55.7° 32.2 +14.4° 0.92 +0. 56"
0 ~20 F4r4 18 24.7 +8.5° 131.4 £41.6° 31.4 £12.3" 0. 89 +0. 52"
X HRZH 20 7.9£3.5 48.3 £28.3 13.2 +4.6 0.19 +0.09

a N P<0.05, 5% BBLH ;b J P <0.05, 5 20 ~40 FUMH LB ;¢ N P <0.05,5 0 ~20 FUMH LA,
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2.6 AMI 2% H-FABP.IMA,CK-MB #1 ¢TnT
KESBRIFBBELZHHXER

TEAR B K B 52 WS e = 3R AR 4 P Il H-
FABP .IMA ,CK-MB Fl ¢TnT /K3 i 2 5 T % a 20
(P <0.05) ; =375 40 IfiL 3 H-FABP IMA ,CK-MB

F e TnT 7K B i 1 AU 726 20 F B S AR 21 (P
<0.05) ; AR IME H-FABP 7K &g 3 5 F o
TG (P <0.05) AU AH M TMA | CK-
MB Fl ¢TnT 7K V-5 5 30 AR 40 A 25 5 T G124
E(P>0.05;%4),

% 4. AMI £# 1175 H-FABP.IMA .CK-MB F1 ¢TnT K EEBIRFBKR T L EIE R (x £5)
Table 4. The relationship between H-FABP, IMA and coronary artery pathology branch (x +s)

W n H-FABP(pg/L) IMA (kU/L) CK-MB (U/L) ¢TnT(png/L)
=N 16 46.1 +16.3" 188. 4 +70. 6™ 45.6 +17. 4™ 1.91 0. 88"
WA 2H 20 34.9 +14.2* 132.2 £58.5° 31.3 +15.2° 0.90 +0. 61°
SR 18 25.4 £8.3" 125.4 £45.2° 30.5 +13.9° 0. 88 +0. 49°
X HEZH 20 7.9+3.5 48.3+28.3 13.2 £4.6 0.19 £0.09

ah P<0.05, 5% BAHH ;b A P <0.05, SRR AEM E ;¢ S P <0.05, 530 AR A K

2.7 AMI £& M i#& H-FABP,IMA 5 & CK-MB
F ¢TnT WA XE

M7 H-FABP IMA 51lii% CK-MB [ 4H X R 500
5124 0. 6183 F10. 5237 ; 5 1fiL7% ¢TnT HIAHIER BTN
0. 643 F10. 496 , 253 HAGE 11245 (P <0.05) ,

g Wi BR 4% & 25 11 (fatty acid binding protein,
FABP) JEZF I e IR /o> F 85 F R A, K i
FIR TR IR IS BRI 25 B FI 4L 8L 40 i, L dn
SO SRR, 75 248 B P A 107 A 38 v ke 5 3 1 25 g I
FRESVERIS . HETE 2 & A FABP AR5 4H 41 I
43R 9 FlASIA] (4 375 | F5e S e O LA e rp 2 BLAY
4 H-FABP, & J& — Ml im Va1 T, EEAAAE T O
UL L A Y, o0 JE A T A P ) 4% ~
8% ,FBE WL B & 2O LAY 1710, 240 LA e
ZE G, H-FABP o] U B A i I 55 ek
52 IEH K, W5 R B, H-FABP I 3¢ ¥k B 78
AMI &Z9J5 1 ~3 h TR T, 6 ~ 8 h e 47 ik 3|
4,12 ~24 h E FH"), McMahon %5 #F 58 k&
B, 5 ¢TnT 1 CK-MB 45 He4 , H-FABP 7£ AMI &/
Je SR BRI ML, RO A 5, 5 oT'T R Hs) A
MR, EARASET MR RY, 292 Pl E,
R B [k 3 B ZRGI H-FABP ¥ B 5.0 U AL f5
1 J8J5 48 SPECT Bl JUBISE AR B ARG, PhE
KA R BEIESE T H-FABP 1975 5 ACS 1Y%
TGS R 3 B0 145 S R 1 A G, 13l H-FABP
IKOT i, S P ™ O L R B

IMA J2 py 20 2 85l afin B 1f 375 19 88 11 45 4 % A

51 Qe Al (1 WG e P € 2R DN S R B v E AR | 2 e A
Y AT IC AR, D s B N R
TR N 0 45 Bl 40 B p B, 3500 B 1 5 A R i
Mg A Ak, A ITE A& A 5 32 A
N RITFHN 2 ~ 3 F IR KA A, S 8H
BRI I 4 JE 0 2 A AR R A5 A R, A
T AL IMA) BT A 3% 28 I 7 7 2 e 1t Jis %4043
BN BIAT A T IMA 78 I8 H 30 f ik ) B
FA 3 i U R %, 26 B FDA T 2003 4F 2
AHEHER: IMA E R B30 LSk L 9 A= 9 1k 2F s i
Y1, Apple &' X} 205 ] St odE B w2 I %
ECG, [FIA R IM M 2 TMA Fl ¢TnT, i =H 2 Wi &
PETEAR S DK 255 A 1E 1 TPk e, 25 R B, IMA S22 Wi
bR B P R 00 BEURFE AR, IMA X 2ot SR Bl ik
CEGAE RN R U 20 ECG 1Y 2 £%, ¢TnT 1 4
G, HA R AR REE T LA R 5%, T
AR ST o IMA T2 R ST B &
PETEAR Bk 2 A E A ROC TR T XL 0. 950,
Cut-off {6}y 67. 49 i} 127 NSTEACS Frl AR Fid:
SEPESY M 91. 1% F1 86. 2% , I H. IMA 3£ 7] LA H
T AR SIS A MR TG I 43 2 K T KT
AWFFEH  H-FABP 7E AMI Y 132 W7+ ROC
M2 A 0. 967 , HA K i iy BUS M AR Sk
FHAZ W E % ¢TnT F1 CK-MB B 5, X 15 Liao
SR TR A SR — S, [FIE, H-FABP IfiL 35 e B 16
AMI 4 7 B 2 7 T UAP 41 F1 SAP 41 ; Gensini FL43
=40 B34 20 ~40 P54 0 ~ 20 B2 3 I
5 H-FABP /K2 5% A G242 X R sh ik =
RS INE H-FABP 7K1 3 3 15 T 0 s AR 41 F
PASARZH . UL H-FABP 78 AMI HY 1% 43 2 Fil
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J B AR 1 T P AT S R N AN EL

IMA 1R —Fhe i M AR 59, - 102 W AMI
RIS B 96. 3% , [ BUNAE S 96. 2% , 78 H
HIH 2 WG b b U d5e i, ELAA AR = 7 B A i
WA, [RIRE, M7 IMA KSE7E AMI 41835 = T SAP
ZH A UAP 41, 7F Gensini B3 =40 B4l B 3 & F
20 ~40 FUT2H AN 0 ~ 20 B4 40, M FE 20 ~ 40 FL43
A0 ~20 BV JC B 3 1k 25 5 SR sh ik = 3¢
S AR ZH LT IMA 7K P i 2 1 T RS 728 4 B 52
S AR 2L, TR SZ A 7% 28 T B S 748 241 ] G 8 22
5, UL IMA 7212 W7 ke ik sh k& & AE AT AMT ()
PS8 T 1Ki7 3 (1 S 7 106 I R S 5 OB T i =
R R S T B — 25 (A
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