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Predictive value of serum heme oxygenase-1 and C-reactive protein for coronary
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[ Abstract | Objective To determine the roles of serum levels of heme oxygenase-1 (HO-1) and C
reactive protein (CRP) in the prediction of coronary artery lesions ( CAL) in children with Kawasaki disease
(KD). Methods Totally 89 children with identified KD admitted in our hospital from March 2013 to May
2014 were enrolled in this study, and were divided into no coronary artery lesion group (NCAL, n =35),
CAL <5 mm group (n =44) and CAL=5 mm group (n =10). Another 34 children with acute febrile
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diseases (group F, n =34) and 45 normal healthy children (group N, n =45) were also recruited as control.
The levels of malondialdehyde ( MDA ), HO-1 and superoxide dismutase (SOD) were detected before and
after intravenous immunoglobulin (IVIG) treatment respectively. Serum levels of CRP and hemoglobin ( Hb)
were also enrolled to correlation analysis. Results  During the acute phase of KD, MDA levels were
significantly increased. The levels of HO-1 were significantly higher in CAL <5 mm group than the other
4 groups. The levels of SOD were lower in CAL =5 mm group than N group. CRP levels in CAL =5 mm
group were significantly higher than the other groups. The incidence of CAL was 56.52% (13/23) in 30 KD
cases with HO-1 =9 ng/mL and CRP >44 mg/L, which was significantly higher than that of NCAL (0% ,
0/7). The incidence of CAL =5 mm was 88.89% (8 of 9) in 31 CAL cases with HO-1 <9 ng/mlL and CRP
>85 mg/L, which was significantly higher than that of CAL <5 mm (36.36% , 8/22). HO-1 was
significantly negatively correlated with Hb level (r = —0.37, P <0.05) in CAL group. IVIG treatment
resalted in elevated HO-1 and decreased MDA in CAL group but had no change on SOD activity.

Conclusions Combined analyzing of HO-1 and CRP may predict the occurrence and severity of CAL in the

acute phase of KD.
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JI B9 ( kawasaki disease, KD) MR Ez [ 2 R4k 2
% 2% 4 1F ( muco-cuta-meous lymph node syndrome,
MCLS) , J&—Fh L 42 B i 45 58 74 Sy 2 S8 BE A 2t &
PN LR o TR B ks 22 ( coronary artery
lesion, CAL) J& 520 [ LTS (1) 8 2™ 5 e, CAL
F AT AR B BP9k B | 1A E e IR Bl KR A
TERKY KRN ARTE Smm LA &, RZ 0 1EEERY 1 ~
2 AEPYTHAR I P AR =5 mm (14 56 kR DU Ok 22 3k L 5 4
TR IR Al A e ke A AT S, 0 B T
KA O LB EEFERE T AR s X )1 I A
J it S A RS A3 T 8% ( malondialdehyde, MDA) X
Nt B AL 5 b 1 21 2 0 48 -1 ( hemin oxygenase-1,
HO-1) FI#8 & k¥ AL ( superoxide dismutase, SOD)
ARG, IFEC A 40 M CRP RIIALLT 26 1, T i S84k 1 38
L AE S NEAE N g I % CAL Hr it 22 4k, -4 ko
A I ™ R R 28 B TN A , S 1R ) s PR
1BYT S BABE U R BERL AR

1 x&5H%

L1 s R4

Wtk 2013 4E 3 F 3 2014 4E 5 A (8 JRERIR:
B L3 PR Be AT e a7 192 )1 e s L 89 1], AR 4l
ST IR AR B AL 43 S AN ki 72 (NCAL) 21
35 ) SEKY 5K AR <5 mm( CAL <5 mm) 41 44 {51 Fl
kN =5 mm(CAL=5 mm) 4 10 ], Wbk [FI7E
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ABEAEBEIRYT 1) H At 2ot K B B an i R R
I G Y SR AN L 22 0E 5 34 ], 1 Sk R A R4
(F), 12 fd B L3 45 5 e BRE X BB ZH (N)
FFIN B TCmbR B KD 5K o 5 LA AR 8 Fn i 1) b g
Giit 225 (P>0.05,% 1),
1.2 ANFedErkizfe

KD L 2 H A< KD 25 51 45 2002 A& 1755 5 [
LR E HEBR PR LT 4R 4 AR & 1 6 %6 Wl
SiE AR S8 RO I B At O 1l A8 R SR o

K1 BHAMRIZE—RERILE

Eikll i Hie H/&
CAL=5 mm 4] 10 68.40 +36.86 8/2
CAL <5 mm #§ 44 36.20 +27.94 28/16
NCAL 41 35 40.74 +23.37 18/17
F 4 34 33.24 +28.80 23/11
N4 45 43.13 +29.31 29/16
1.3 BFR T ik
L3 1 BARRE  BrARULT AR 5 K H 4l

AT E # KA R 1L 3 mL, 2R 1 h,2 500 1/min 55
0 10 min, B BCMLYE bR A, 43 50 FH B AL L Ll 2 R 1k
(TBA XK A i 502 A TR B A6 I i 35
MDA, SUHL 1A il 106 7 2 Wi 2 (st 0 60 g 1 L 1 0 i
PEYIRMEAT BRAS 1)) R L3 HO-1, LR #8 Bie ik (it
& R ST B TR ED ) K L3 SOD (1 3%
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£2 HAFRITE HO-1 MDA SOD CRP Hb RiEZT/H (& £s)

415 HO-1(ng/mL) MDA ( nmol/mL) SOD(U/mL) CRP(mg/L) Hb(g/L)
CAL=5 mm 4 4.55+2.88 3.53 £2.29 46.89 £17.15" 126.54 +59.02° 108.80 £16.89
CAL <5 mm 41 9.71 £8.25° 4.84 +3.81* 60.89 +15.01 71.08 +56.56 107.43 £12.95
NCAL #1 4.48 +5.52 3.76 +1. 86" 55.83 +14.79 66.11 +53.91 108.94 £11.35
F 4 5.11£5.2 2.55+1.17 57.14 £9.29 11.12+8.85 115.68 +12.27
N 41 3.42 +£3.61 1.98 +0. 89 67.53 £11.23 8.00 +0.00 121.4 £9.46

a: P<0.05,5 F fo N 20rb& b, P<0.05,5 N4aki;c. P<0.05,5 % 94 Zarkix

ik, [FIREBEHTEEIN 2 mL, % U2DOT Read Meter
R IASGI 5 1M1 2% CRP, XE2100 4= [ 8l i il A o3 Bt
Hb, #RAE™ & 4% UL B 7. A IR IR R A R
BEfe B ZE 51 25 AR ORI LR B & 7l &
1.3.2 GRSk 75 A A 235 A HRHE AT % A1
WA, EKHNBEES ZLIT <2.5 mm, ~9 % <
3mm, ~14 % <3.5 mm I 5K, bk NS IE
HAH <5 mm SR RN IR KNS S ~
8 mm Jy AU KSR , Sk AR > 8mm Sk B KL Ik
1.4 itz

K HISPSS 17.0 itk , i+ BB x =5 FIK,
Z ] LR FH SRR 28 07 22 40 0, IR L BCR ¢ A
By HROTERR L xR

2 HR

2.1 ) ¥ry% 408 MDA HO-1 .SOD #) % ik

76 KD 2, 1L MDA 7K F-34 5 CAL <5 mm
LA S NCAL 44 MDA ¥ % T F 4R N 41 (P <
0.05) /24 CAL <5 mm 20 MDA /K 3-34 &= 5501 g, {5
KD 3 M Z [ICH B4t it 2 % (P >0.05) ;HO-1
76 KD L i i i R N HA B, Hrph DA
CAL <5 mm H b 2, B o T HAh 4 H(P <
0.05), CAL=5 mm %5 NCAL TS it2=2% % (P>
0.05),H5 F 41 & N A H#, I Egiit#2=5 (P>
0.05) ;CAL=5 mm 4 1fiLiE SOD 1% 1 R&M%, 5 N 44
HZERAE G2 X (P <0.05), {H CAL <5 mm 4] .
NCAL 4} F 415 N i s it2=E L (P >0.05,
#2).
2.2 B4 44 HO-1 #2 CRP 5 @RS hkom £ o9 £ &

KD ZPEH], %44 KD /& JLAMNE I CRP & 2% & T
F 24 K% N #1,CAL=5 mm 215 CAL <5 mm 2 }% NCAL
HAH L B IR (P <0.05)

% HO-1=9 ng/mlL ) 30 f5i] KD & JL#EFT ROC Hf

A3t CRP 55 bk 28 19 5C &, 45 R o, LL CRP >
44 mg/L fy FHAE W, X 5k ko A2 %) T 00 f5Rk vE hy
56.5% |5 100% . AUC 24 0.807,CI 24 0. 623 ~
0.928, R AL L (P<0.05,F 1), KD
78 ,HO-1=9 ng/mL B}, Pl 44 mg/L i CRP By 7K FL
FRAE, CAL My &A= N 56. 52% (13/23) , Bl i & F
NCAL(0% ,0/7,x* =6.982,P <0.01)
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1 ROC HZ& o #)IIFRKEIL CRP 5ERKFLENXER

%} HO-1 <9 ng/mL ) 31 ] CAL £ JL#4T ROC
e srHr CRP 5™ H et ok 28 19 ¢ &, 45 R s, %
CRP 7K FLFRAE 2 J > 85 mg/L B Fiil] CAL=5 mm
) BB B R S B 43l R 88.9% 1 65.7% . AUC 2Ry
0.759,CI 7 0.608 ~0.91, %3 H Gil2¢&E L (P <
0.05,F 2), FX} HO-1 <9 ng/mL, L CRP 7K 1H
85 mg/L R FIR, AT x> K56, 45 R /R, CAL=5 mm
1) %%k 88.89% (8/9) , Wik /5 T CAL <5 mm 1}
RH(36.36% ,8/22, x> =7.056,P <0.01)

2.3 N m A R KB T 28 fiE HO-1 5 Hb K48
RS HT

Hb %7€ CAL 415 NCAL 2 ¥k F gt L %,
AFTL %225 (P >0.05) i CAL 41 Hb 5 HO-1 &2
BEGMF(r=-0.37,P<0.01),
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80 m Specificity:65.7
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2 ROC &S HrEREhBkmERIL CRP 5EE ik
REHXR

2.4 IVIG 3 77 87 N 7 % )L 77 &4 AR AL oL

DL b KD &L, A 39 4 (29 4] CAL F1 10 4
NCAL) 7E45 T INIG 3697 Ja , R T LR 46 45 A2
fbo ZEHE R, CAL 4 IVIG 597 )5 5 148 97 B AH L,
HO-1 B @34 [ (21. 14 £5.27) ng/mL vs (9.24 +
8.36)ng/mL,P <0.01 ], 1 NCAL 44 HO-1 7EiR)7 )5
PREI AN (19.43 +3.78 ) ng/mL vs (2.78 £3.78)
ng/mL,P <0.01], CAL 5 NCAL W4i#E IVIG 1&¥7 )5
TFEZER (P >0.05), IVIGiAIT 5, i MDA /K
B, CAL H 5IRF MM L 2 R A R it ¥ 2 X
[ (3.21 £1.40) nmol/mL vs (4.81 +3.15) nmol/mL,
P <0.05],1ff NCAL 2 537 HiAH b 22 R g it &
Y (P>0.05), IVIG J&¥7 )5 CAL 5 NCAL W4 SOD
BAPRE 50T Z AL, 22 5 3 g2 E X
(P>0.05),

3 e

JIEEG B B IR DL R, Bl 50 4F 30 R AT
o F A TR R 200 A& 7E 2 T BV L 2 0 3
P E TS AR LG 2N R EREE
I EVCMARHEIR YT, KD Jf & CAL (R AR TR
5% VAR AE A BE A R BRI 14 % A W) el
HRAr B R & A B S i) e R 3l o AE |, 4H i 48
P Bz 290 5 5 32 I 9 et S A AR AR IR Y R T g
ZAL, B AT I e TR Bl bk s AR A Ak i) E A I A
%077, Straface %M HESEF W, KD L4 i % AL 1
WOK 48 &, T RE S Hl 2 VI AH ¢, 38 S8 AL S mT
RETETEE ks A8 i) iF R b R4 T HZAE . ANBFREAE
KD 240945 W0 20 4G 3] 75 7K SF- 1Y) MDA, MDA 4y fiig Jiit
i B =Y, R KD B LA AN 3503 3 44 5 o

HO-1 2R 5 7 #6175 S bt AL , S AL Al )
AAE VEALREL  Th AN RS, AT 515 HO-1 3%
SBAIN . BRAERFSY & B0, HO-1 J% Ho A4k 7= W 76 & il
JE BRI | e R st bk ok A+ A AL 25 Ak £ 104 E AL S F
o, T AR RS T . Donovan 45
RN, B m R A5 32 0 e AR 30 ik P9 B 240 ffd HO-1
AIZIR , Al PR AT H, O, FREPEAE T, #¢ 78 HO-1
Xof SEE IR 2 K P R 20 B PT RE A7 AR SR PR . ARt
FAEI,KD 3 & CAL <5 mm 415 HAh 4 4 tb %z,
HO-1 F3K0 B 3875, 81 CAL=5 mm % HO-1 K
SRR B, 5 NCAL e it27 25 7, #&/5 HO-1 78
KD 8 JL4% B 5l 22 B B ot v, T g2 1 & 2R
ek Ik 9 A5 P BBURRAE A, (L ZE ™ B ek ks A8 1 S8 T R
REAG, PRI 75 B 45 5 ol s b F Wy . REAEDF 5 42
715 CRP K- T i85 1] B o 76 ks 22 (9 fe B R 500
ARG, KD 2k CRP /K 38w Tat e JL# , il
CAL=5 mm 20 B # CRP /K X% CAL <5 mm 201
NCAL 418 34 &5 , AU IE T RAER NS5 T KD (1)
KA BB N AR R ko A8 T E Y AR AR PN Y SRE RN
HfnsE 24, CRP (14 /& 3K 3k ] 68 5 7™ 5 09 5 bk e A2
K

FAT TR g LAE R IVIG G975 , FE- 52
RFEARAE L. SRR, oI T I A AR S ko A
IVIG 3897 J5 , HO-1 (%) 35 3 WY I 384, 5 34 97 Hir A
I, 255 70 B35 (P <0.01) 7 CAL 415 NCAL 412
[ TCge 272 5. R, IVIG 3975 CRP ¥ R 2 IE
K, PR EARN IS RAE VAT REAF7E — & (1 4
HAEA, e AL T AT REAT R T A I B . AT
FERRIRTE ) 5 2P 97, X4 CRP 3 5 % 44 mg/L L)
I, Rl HO-1 SRk B 38755 ( =9 ng/mL) B, [ 8
% & A 5 ko A48 5 {524 CRP BH & 3% &5 > 85 mg/L,
HO-1 [l <9 ng/mL B, 245 & A 7™ o 5l ko 22
FEHFE A, HEIAE KD Se Ik 28 09 A v, JE RN
S PR AT fiE 0 22 S S AR AR B ( MAPKS ) |
Akt 25 Sl R Y — 7T, 1 Y B ST R
I AT BBV A, U5 S WL BT S A R 0 PR 1
o KPR = LR LRI VR T 55— T T, 25 SRAE S 1 W] i
ML 2 e Pk, RO 2 P AL AR B A AR R N, An
HO-1 J . VR4 A5 5 4% B F AH OG- 2 (Nef2) 7Y
Fik, 1 Nef2/HO-1 4538 [ 1) 32 90, 18 pl et bk i — 20
JEE A E

AT HO-1 FEAS [F) 2 B e fR 2 Jhkig 722 14 )11
U3 £ LR Y 2R 3K 22 Ak, I i %t HO-1 1 CRP 1Yy
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BRA oM, Al BEXS )1 085 5 S8 Lot 75 & A e oo 78 K
AR R AR PE AT A RN, i — 2 ik T AR R
SRAE S AE | Ve oy e AR 2h Joo A28 B AR B AR o TR
PR FAT, T 4R LA N 7R 2k, AT REXS T
0 3o 55 4 A S I BAT TR AE 14 i PR S AT o R
WIFEARNS _ERAE bR AT B ML, AP AE— 5 BRI BRYE,
I g 58 LIE IR 9 B R kR & 1 BT v, I T
MRS AR 122 A LSS Ik 9 B 240 S D BE , P75
S M T OB | DAY 2 A UM A i ) D A
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