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(HEmERFRES—ER 1.UF,; 248508, 38548, HdKY  410005)

[(FWZ] BH HIHNWH  (Kawasaki disease, KD) 2 ML 003 2 AL BE N  (oxidized phospholipids,
OxPLs) FIN—% A& A5 (endothelial nitric oxide synthase, eNOS) IKERIZEAR, A3 I OxPLs Al eNOS /K35
TERBIIRAE  (coronary artery lesion, CAL) PUAHSCHE, IFRIHUGIRE L. ik AubETEERE oS B2 M KD L
YERKDEH, RIGEGSIF CALSF N CALWLHFIAE AR BN IKIEE  (non-coronary artery lesion, NCAL) WF2H; J34hik
Rl 30 BT WP g K AR LA LA, 30 g e dAar JLRE Ay ft X FR2H . LU #% 20— ekt R it
OxPLs. eNOS %Sy s $8FRINZE S, ZMHT I HT OxPLs Fl1eNOS [UAHIEME, 455 KD 2H OxPLs K i T & PAZH B fet
FEXTHAZL (P<0.05), eNOSACPART KA L AdFExt B4l (P<0.05) . KD #JLIEYT R 8047 AT IS OxPLs T [,
M35 eNOS |- T} (P<0.05) . CALVZH Il 3% OxPLs 5 T NCAL W20 (P<0.05), IfiLi eNOS 7KK T NCALF4L (P
<0.05). KDL OxPLs 5 eNOS/KFERE A F (r=-0.353, P<0.05), Z5it KD ZAMWIIME OxPLs, eNOSZH T
CAL R, FIRCHTI KD £ L& LE CAL B4 Wibsik [FEYRILRIZE, 2024, 26 (8): 829-834]
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Changes and significance of oxidized phospholipids and endothelial nitric oxide
synthase in the acute stage of Kawasaki disease

ZHU Liu-Rong, HE Xue-Hua, YUAN Yong-Hua, YUAN Hao, XIA Xiao-Hui. Department of Pediatrics, First Affiliated
Hospital of Hunan Normal University, Changsha 410005, China (He X-H, Email: He xh101@163 .com)

Abstract: Objective To investigate the changes in the serum levels of oxidized phospholipids (OxPLs) and
endothelial nitric oxide synthase (eNOS) and their association with coronary artery disease (CAL) in children in the
acute stage of Kawasaki disease (KD), as well as the clinical significance of OxPLs and eNOS. Methods A prospective
study was conducted on 95 children in the acute stage of KD (KD group). According to the presence of absence of CAL,
the KD group was further divided into a CAL subgroup and a non-CAL (NCAL) subgroup. Thirty children with fever
due to lower respiratory tract infection were enrolled as the fever group. Thirty healthy children who underwent physical
examination were enrolled as the healthy control group. The above groups were compared in terms of general
information and serum levels of OxPLs, eNOS and other laboratory indexes, and the correlation between OxPLs level
and eNOS level was analyzed. Results The KD group had a significantly higher level of OxPLs and a significantly
lower level of eNOS compared with the fever group and the healthy control group (P<0.05). After treatment, the children
with KD had a significantly decreased OxPLs level and a significantly increased eNOS level (P<0.05). Compared with
the NCAL subgroup, the CAL subgroup had a significantly higher level of OxPLs and a significantly lower level of
eNOS (P<0.05). Among the children of KD, the level of OxPLs was negatively correlated with that of eNOS (r=-0.353,
P<0.05). Conclusions Serum OxPLs and eNOS in the acute stage of KD may be involved in the development of CAL
in children with KD, and therefore, they may be used as the biomarkers to predict CAL in these children.

[Chinese Journal of Contemporary Pediatrics, 2024, 26(8): 829-834]
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JIIEFG  (Kawasaki disease, KD) /™5 145 3
JE AR B KD 5K AR B K B . I JLAE BT
FERI, MR R 5 IR L O I
PR 1 B B PR B R 1 7R KD SRR LY
ME A A R 2 B, ARy LA A A7 7E B 2 1l
BEACH %, BIFRDRSI KR ZE  (coronary artery
lesion, CAL) ZPRFICIIZELRBIE R . ARFIBA
B ST & B, KD 2V 07 18 25 0 H ol =
(triglyceride, TG) FIK % B I8 & 1 (low-density
lipoprotein, LDL) 2§54, Jf5 CAL M2 A
— B, AR RN, AkuEiE
(oxidized phospholipids, OxPLs) Ak —Fh & 1k N 34
HWIRREY Y, TRV 20 A B I K A R e
L EEAEM . Tsimikas % #F58 % B OxPLs /KT
53R Bh ks AU 14 A7 ¢, BLaT R S i
FE K K2R S At R AR SO A (A . Yu 55 2 2k X
KD FE T LAY e AR 3 bR Ieg 1L /8 14 g B A 922 2H 41
2T s, WA A N — SRR RS
fif (endothelial nitric oxide synthase, eNOS) i 2
Wi, 55 SR Sl kORS00 Y 7 B AR KD 2
B CAL P HEEASG, [l 2 BLIRLAE A K2 21 eNOS
FEIRW WA TR XT HRZH, 457K 7 KD Hh P J 2 g
eNOS FKIKZ 2N .

M2, KDV LDL A I, JEHAEKD
AV S O B IR R R T, 2R AR
FEAALNE 5 OxPLs 38T, H i 3% J7 i (4 A
FAZ . 5 OxPLs —FEAL T KD SHEHI eNOS, 2
45 OxPLs A KTk, SR UMEMIE CAL A AL,
R WSCHRARE o AT ST o 7T E P 70 B KD 2
/8 )L OxPLs, eNOS [ R KKV, 128 i
OxPLs . eNOSIEMIFFEA A E
1 #RERE
1.1 HRMEK
Y S A e 3 T e O A 2 R s 2 — B B LR
20224F 9 1 —2023 4 9 LBz 19 95 ] 2 M KD &
JUERKDAL, MRAEIER G I CALSF N CALIEZL A
BRI AL (non-coronary artery lesion, NCAL)
MEEH o [m] P 3 SRR B R g R g AR L 30
BHE g R AR AL, 30 191 4t i A A6z JL B A DAy 4 B X

KD HZ9 AbrE: (1) ARG 20224 E KD 2
HEFRIL Y WA KD; (2) EAGFR, BT

B S AU S B R R R s (3) AT
KD 2 CEM<2J8) . HEBRARHE: (1) GIF%k
KA MER M LT FH . S RSB %
LG 57 P st AL AR 55 T BESZ I AT 5 45 2R
AOBERIER s (2) LSRR T 5% 2 1
FiwE (BN AR R 2> E R 265

RINHPANRME: (1) ALFFLE T PRI TE R ;
(2) AT RMAEN; (3) SMBER T AR GR
I7 o HEBRARIE: (1) A HAbO A | e
PGB . ML . S (2) EHEZPUAERNK
NFIERE FIGYT s (3) IR, (4) il
RAHA

{ BT B ARRAE . (1) IAARAG A . S0
BRA . AR A AR T R B R L
(2) 4 JTCERGe; (3) BRAETCOMERG . XU
PEBR . KD. MR RSB ; (4) 14 AR
AENRRERE T . MR BUEGR . B/ MRS

ABIF 5 R B Ae PR Ot s dtb i (AR
2024-135)
1.2 OxPLs. eNOS#:illl

A KD 4B LIEABERT, LUKIARYT S 10 d 4%
KA1 ARALILT ABER R 1R (@R
HRZH LB TARRINR AL 1 SR AP Dk il As A<
2mL, {FEAIMEEE, 1500 r/min .0 20 min,
WHC S 0.5 mL T EP A, #H T-80°CIRfE, %
HORI . SR b TR A AR R AT R 2 ) kR 1K
FIEATI I % OxPLs . eNOS/KF- (gt ) .
1.3 IERFFE

(1) R 3B R sts it al . ). 4R
%5 (2) WEEIHAMEAMEN LR EMALIR, 6
A (white blood cell, WBC) s G Y v
Mt % (absolute neutrophil count, ANC) . /M
(platelet, PLT) it%(. C W FE [ (C-reactive
protein, CRP) . L 4 g Ui F% % (erythrocyte
sedimentation rate, ESR) . il J& M IH [# B (total
cholesterol, TC) . TG, LDL. & NREN (high—
density lipoprotein, HDL); (3) W{&EFTA KD L&
PR OB AR
1.4 DEFBKRE

N7 FH 8 MO IR 75 VP AG KD B8 LAY TR FANGY T
SR D ERE AL, AARIE 2 . A IR K 3 T AR
&, DME— 395k i T 8 H b — e prifE ) RIH
FEHCAL: (1) <5 %, T HAES3 mm; FiE
>5%, ETHE>mm, (2) RFNERRLBITAL Y
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BYRLSFEUL. (3) WEZE=2.0.
1.5 HITESH

5711 SPSS 26.0 B MEHEA TR SM 4T . TEA5 504
RGOSR 8 « n e (x+5) ik, PIdLE
FLBCR HPRAEAS efi g, 2220 R H S R 3R 07 2547
Br, fHI P FEBCR F LSD ¥ AEIEA i it
VORER A (80 (IS GBERE) (M (P, Py) ]
TR, WA ) PR T 2 - AR R UK B Bl
Wilcoxon & #1 K5 55, 22 41 [A] L % >R H Kruskal-
Wallis HFGH:, 2H 8] P FL B8R R R R0 . 114K

TERER GBI B BCR (%) fliik, dHib) i
KRR o A2 1R H Spearman B AH ¢
%o PAP<0.05 AERAGIEE X

2 #R

21 3HA—MEMLLE

KDZH . G | f@REXTIRZA TS . S s
ZRTG X (P>0.05), KD 5 KM K
B i 2= e gitEE  (P>0.05), W1,

F1 SH—RERILE

45 P PR (e, i) AW [M(P,, P, A1 KA ] [M(Pys, Py, d]
TRERREXT IR 2 30 17/13 36(19, 75) -
ow il 30 17/13 30(20, 60) 51x1.0
KD 2H 95 58/37 28(15, 48) 55+1.6
CIHIME 0.293 5.596 1.221
PlH 0.864 0.061 0.226

H: (KD I .

2.2 3BAXIWEIEIRILE

KD 2/ OxPLs . WBCi14{. ANC. PLT 314k,
CRP. ESR. TG. LDL K- T A& $AZH Filfa vt if
4, HDL. eNOSZK KT & A FfgRext 21 (P
<0.05). K SEFEXNT B4 OxPLs . eNOS/K-LE
BESTEIFE L (P50.05). W2,

2.3 KD 2MHI CALTF /A5 NCAL T 40 3256 = $5
FREEER

5 NCALWA A, CALIZ OxPLs, CRPFl
LDLZKEFHE, 1 eNOS /KR (P<0.05), AY5E
a5 hR WBC 4. ANC. PLTi1%k. ESR. TG,
TC. HDL #2527 K4 it 22 & L (P>0.05) .
W23,

F2 SAXWEIFIRILR

iy E| {EERRXT IR ZH (n=30) KA (n=30) KD 4H (n=95) H/F{E PfE
OxPLs [M(P,s, P,;), ng/mL] 74.05(65.75, 82.05) 87.80(78.95, 90.47) 140.50(125.30, 159.80)*" 108.330  <0.001
eNOS [M(P,s, P,.), U/L] 77.95(71.32, 82.97) 80.41(75.42, 84.75) 48.90(46.20, 56.50)"" 107.721  <0.001
WBCHAL X £ 5, x 10°/1) 7504 11.0£0.8 133 £0.4" 24970  <0.001
ANC (% £ 5, x 10°/L) 2.97 +0.23 6.13 +0.76 9.45 +0.41*" 38708  <0.001
PLT 4K [M(P,,, P,J), x 10°/L] 315(260, 353) 333(285, 390) 347(289, 409)*" 7.235 0.027
CRP [M(P,, P,,), mg/L] 0.5(0.3,2.1) 17.2(3.4,33.7) 67.0(51.0, 82.8)*" 99.013  <0.001
ESR [M(P,, P,.), mm/h] 8.5(4.0, 13.0) 16.5(13.0, 26.0) 64.0(45.0, 81.0)"" 101.797  <0.001
TG [M(P,, P,;), mmol/L] 0.92(0.88, 0.97) 0.91(0.89, 0.94) 1.36(1.24, 1.45)* 101335  <0.001
TC [M(P,,, P,;), mmol/L] 3.54(3.29, 3.64) 3.54(3.53, 3.64) 3.54(3.26, 3.69) 0.577 0.749
HDL [M(P,s, P,,), mmol/L] 1.07(1.01, 1.10) 1.23(1.19, 1.28) 0.77(0.73, 0.82)*" 103.188  <0.001
LDL [M(P,,, P,.), mmol/L] 2.05(2.03, 2.09) 2.07(2.03, 2.09) 2.44(2.34,2.65)"" 88.127  <0.001

W arn SEEXTRA AL, P<0.05; bR AP ILES, P<0.05. [OxPLs] %Ab#iNS; [eNOS] W% —% /LA A [WBC] HAIM;
[ANC] wkignffeit#; [PLT] Mi/Mi; [CRP] CRMEEM; [ESR] ZI40MyifEsR; [TG] Hih=Mg; [TC] BAHREE; [HDL] W%

&M [LDL] MRS ENRE .
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R3 KDAMHEICALIFZHS NCAL T4 Ry SLI6 =Fe4REL B

i H NCAL P4 (n=58) CALIE4 (n=37) Z/HE PiH
OxPLs [M(P,s, P,,), ng/ml.] 124.2(105.2, 138.2) 127.3(117.3, 145.7) —2.874 0.004
eNOS [M(P,., P,), UL 50.0(46.8, 57.6) 47.0(45.9, 51.4) -2.225 0.026
WBCH#L (x + 5, x 10°/L) 13+4 14+4 -1.243 0217
ANC (% £ 5, x 10%/L) 10+ 4 9+4 0.484 0.629
PLTH#L (% + 5, x 10°/L) 333+ 97 334 + 136 -0.024 0.981
CRP [M(P,s, P,j), mg/L] 62 +25 78 £ 30 —2.462 0.014
ESR [M(P,,, P,,), mm/h] 48.8(30.4, 62.0) 38.0(27.2, 66.0) -0.851 0.395
TG [M(P,s, P,), mmol/L] 1.23(1.16, 1.34) 1.34(1.21, 1.38) -0.065 0.948
TC [M(P,, P,), mmol/L] 3.19(3.02, 3.55) 3.32(3.10, 3.54) -0.057 0.954
HDL [M(P,,, P,,), mmol/L] 0.73(0.69, 0.77) 0.72(0.64, 0.76) -0.676 0.499
LDL [M(P,s, P,), mmol/L] 2.32(2.23,2.43) 2.36(2.30, 2.52) -6.021 <0.001

{E: [OxPLs] SALHENG; [eNOS] Rz —SALR G ; [WBC] F4HlE; [ANC] shkignifeit#; [PLT] afi/Mi; [CRP] CRBisR
H; [ESR] LAt [(TG] Hih=H; [TC] BAHRE; [HDL] @ ERREH; [LDL] IR EREA.

2.4 KDZHATFAIE OxPLs #1eNOS 7K F tL 5 %0 - T X
T UAE K S e BRE AR TS, KDL P=0.003

JL L 3 OxPLs /K 7 536 97 Bl F Fe [94.2 (853, 5 or

108.9) ng/mL vs 140.5 (125.3, 159.8) ng/mL, Z= S 60F

-8.463, P<0.001], Ifi3% eNOSAK T+ [76.0 (69.8, S sof

80.9) U/L vs 48.9 (462, 56.5) U/L, Z=-8.350, P "ok

<0.001 ], “ , , ,

25 KD 4 CALIE4H . NCAL T 45 OxPLs 5§ 80 100 150 200

eNOS #3554 OxPLs (ng/ml)

Spearman BTG HE S BRI 7 . KD 218 L E2 CALIFZH OxPLs 5 eNOS HIHE %1%

OxPLs 5 eNOS 7K °F £ i # X ¥ (1=-0.353, P

<0.001), CALIFZH OxPLs 5 eNOS /K- 22 A 1 %0 - O O
(r=-0.481, P=0.003), NCAL .41 OxPLs 5 eNOS 7k o P=0.154
SIS (r=-0.189, P=0.154), W& 1~3, - o o °
260— .‘....‘o ..o
_ S st M
Y=68.25-0.12X
801 r=-0.353 % o® % & ° ?'0
s 40 °
P<0.001
70 B 1 1 1
~ 30
S 60 I 80 100 150 200
2 OxPLs (ng/mL)
wn
S s0f E3 NCALIF4H OxPLs 5 eNOS BB <14
40 I
30 1 1 1
80 100 150 200

OxPLs (ng/mL)
1 KD#HOxPLs 5eNOS gyt x4t
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3 it FEREALAFT ' 2 B, OxPLs AT 38 i A 3 P 2 4

KD B — > 5 2 R E 2 e P R 458 1) 5 0 0
KD 2 epe e g, an WBCIHHETH =, A4
w20 1 2 TN Rg R PR A B T RO e, R
W2 B ZU Y R AE F N, W CRP, R4S 2 i
ESR. NG ZRE M B RE0 A
e [RIRE & BAE KD 2t WBC 114k . ANC. PLT it
%, CRP. ESRHARF+m, 1M KD 2 CAL W2
CRP A2 5 F NCAL 4, X—45it 5 EHNIMITR
G,

OxPLs Fl1 eNOS 1£ /0> IfIL 88 B0 v & 45 36 T B4k
., OxPLs € 8 2 iy BN 560 9 1Y e I &
OxPLs T 4% PN B T fit i s R I A8 4 i 25 A2 043 T
R SRS PR FERELL 1Y T eNOS & — i
BN AP T, X0 5 RGN IE R i
TR VER . AFSEES R BN, KD 2] OxPLs FH
F, eNOS TR, XAl fEN KD 2] CAL I IR
TR Pt — B UL 1

KD 2M: 1 LDL i, 76 S8 Ak R 0 450 T,
PEHEAAARE BENR &R AR A, T OxPLs 7R 48 Ak
IR IR TR A BB sy, Rz Fhm . KD
LVE] OxPLs Kty 8, JF U0 56 K G2 4 M A il
UM, FE—FRIMER T, MR, B
LA T EEAEEFGPESE (reactive oxygen species,
ROS), Tfiid 2 i ROS 4 AE 35 850N Kz T e s
Rt Y, HRTC AT &30 KD S i b
OxPLs B Tt , IF5 KD A IMAS A &, A
R BRI, 75 KD AP, OxPLs 8 T,
HAEKD ) CALWEZH T, OxPLs Fhm B i 3 .

KD 20 1 A A R 3 e, 2 A5 530 eNOS
MR D9SRB, fEEALRI AT, eNOSTH]
REsTRe R, EGE Y A EOT RS IR L ™
A, BEALYIAKT TR B eNOS B R L, AT
FEAK eNOS BTG M, 2 AW AHFRER TH 55 -3 eNOS
1% B LA AR N B2 s i/, i i
eNOS /b 1 Yu % Ui X KD gLtk 0 ik
TR A A R I, LA eNOS 6 3K 1 T {d JE Xt IR
. eNOSRBIRERTE, 235 NO FRIkBIH M
ML, DT B0 A P R R . AR5 45 21 1
7N, KD LI eNOS 7K AR T & $2H i B X
TRYLLEE, H CAL VARG B3 .

KD 21 OxPLs Ft 5 5 eNOS F [ B 5
Be? JEASUMEINE CAL B9 & A= 7 76 N 3h ik ik

MaF 7 . 175 T A AR IBE A ] eNOS FEAIR AT NO (7=
AL BUEN N ME G DIRE, S 20N Y Rg R
T8, AR R BRKDA, JUHZECALFA, i
1 OxPLs 7K Th i i 2, eNOS FFEI 5 A5
TN, WA SO CE, O A FRAL ] AT
HE A : OxPLs il i M1 i Akt-eNOS {55 538 [ AL UG
PKC-BII/P70S6K-eNOS {55 518 %, #11] eNOS 7 4k
FINO A=, B4 7K B ns S 0 B+ 4k
Hom, SN LRI AR T Y (R
XA TASE, 5 KD CAL B A KRR IB T
—HREK.

AAHFE KD 21 58 LAE 2P0 3 DA ke 25 o
PEERTE FAIRIT IS, MG OxPLs KT B, LT
eNOS /KTy, 76— B EE b e i P Fh ek 2 11 AT
O S AR N R S S, (B9 R BN AR R
FIFANBEZE A KD J5 J 0012 P S AR 22 10 N K )
fepEns ", RTINS RA MR . Rk
AT R B A PR . i BN KT
RERRAT . 035 I H 00 4 2O MEPE T 2 AT 26
25367 T A R S8 OxPLs, - [R]IH 52
AT eNOS ZR3K *'7, X KD B FLE W B9 3R 97
PEAL TR RS

28 PRk, KD Z1E OxPLs JH, eNOS [
fii. OxPLs Fl1eNOS 9 55 2246, AT REDIEI L4 N
Rz AT REREAS, (P KD CALINA A S5 AR,
SRAE KD 2P it 2590697 AW OxPLs 19772
Pl 3 145 48 AL N B eNOS JK -, AJ BE X 4% KD
1 CALA —EEM . SR, XA Wb &)
G RAINE, EFFEHITZH0 . KA KB
AR T -

YTk E W RAE R or
BE; R AWK, ZRER
TR ATF LR T L F MG

BTy, L
RPN E |
it 5155,

HIGAE R FAAAH B R G R

(& % X #k]
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