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[ Abstract] Objective To investigate the relationship between the expressions of plasma trimethylamine oxide ( TMAO) and
signal transducer and activator of transcription protein 1 (STAT1) and the Toll-like receptor 4/nuclear factor-kB ( TLR4/NF-kB) sig-
naling pathway and coronary artery lesions ( CAI) in Kawasaki disease (KD) children. Methods One hundred and thirty-seven KD
children who were admitted to our hospital from February 2022 to April 2024 were selected as a KD group. Another 137 healthy chil-
dren who underwent physical examination in our hospital during the same period were selected as a control group. The KD group was
further divided into a CAL group (n=33) and non-CAL group (n=104 ) according to whether KD children were complicated with
CAL. Plasma levels of TMAO and STATI and expressions of TLR4 messenger ribonucleic acid (mRNA) and NF-kB mRNA in periph-
eral blood were detected and compared between the two groups. The correlation between the plasma TMAO and STAT1 and the expres-
sions of TLR4 mRNA and NF-kB mRNA in peripheral blood in the KD children were analyzed by using Pearson method. The influen-
cing factors of KD children complicated with CAL were analyzed by using multivariate logistic regression analysis. The predictive value
of plasma TMAO and STAT1 alone and combined for KD children complicated with CAL were evaluated by receiver operating character-
istic (ROC) curve analysis. Results The plasma levels of TMAO and STATI and the expressions of TLR4 mRNA and NF-kB mRNA
in peripheral blood in the KD group were higher than those in the control group (P<0.05). There was a positive correlation between
the levels of plasma TMAO and STAT1 and the peripheral blood TLR4
[ BETE |15 EL AR H (45 . £2022017) mRNA and NF-kB mRNA expressions in KD children ( P<0.05).

(EREE | EL T The duration of fever, no response to intravenous immunoglobulin
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(IVIG) proportion, N-terminal B-type natriuretic peptide ( NT-proBNP) level, peripheral blood expressions of TLR4 mRNA and NF-
kB mRNA and plasma levels of TMAO and STATI in the CAL group were higher than those in the non-CAL group (P<0.05). Multi-
variate logistic regression analysis showed that increased duration of fever, no response to IVIG, elevated NT-proBNP level, elevated
peripheral blood TLR4 mRNA and NF-kB mRNA and plasma levels of TMAO and STATI were independent risk factors for KD children
complicated with CAL (P<0.05). The results of ROC curve analysis showed that the area under the curve (AUC) of plasma TMAO,
STATI alone and combined detection in predicting CAL in KD children complicated with CAL were 0. 778, 0.783 and 0. 866, respec-
tively. The predictive efficacy of combined detection was higher than that of each index alone. Conclusions Elevated plasma TMAO

and STATI expressions in KD children are closely related to the activation of TLR4/NF-kB signaling pathway and concurrent CAL. The

combined detection of plasma TMAO and STAT1 expressions has a high predictive value in the diagnosis of KD children complicated

with CAL.
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AR i A TR A 5 A E R G S RO
YIAEIE , 3 Ff 2 A5 1] 38 2o 22 Fh AL 52 ) 28 RE )2 1,
P F2 KD 3 & CAL, # Ak =H B (TMAO) & —
Foltfizn 3 A AR A 15 4, HL A i R R O A B R
A= COBRUE S BE A% i U 2 Fh 98 RE A TR BRI, AT
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TLR4/NF-«B {551 i (143807 7] fig 5 5 E 40 A I
T g AR IR I AE S RE AP B A 47, 1 i A2
Pk CAL M & "', ARBF 78 IR 1T KD L i 2%
TMAO STAT1 ik & H: 5 TLR4/NF-xB {5 % ifl #%
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53) %], 242 B, 3 95 i, PRALAEIE MR A 2
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HIRAFSER ., L GAPDH HNZ R 24" kit
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1.3 CAL Z2WitRERDHE CAL Z2HitsifES
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FORVHNM HRCRH ¢ K50 A A MU M
(Pos,Puy) o A HLECR ) U K250, THECTE R
% (% ) T, LWBCR T XKk, SR Pearson 74
A3yHT KD H LI TMAO  STATI 541 & i TLR4
mRNA \NF-kB mRNA FIK WA M ; 2 E Logistic
[HH 2T KD LR A CAL MR 2 ; 2 il 523K
H TAERHE(ROC) #h 2 PFAl 3% TMAO STAT1 H1
M A R X KD g8 LIF & CAL 9 T30 A0 6L,
K5 K M a=0. 05,

2 #R

2.1 KD A5 AH M3 TMAO,STAT1 K 5ME
i TLR4 mRNA NF-«xB mRNA FiLLbE KD 4
M3 TMAO,STAT1 J 4k J& 1. TLR4 mRNA  NF-kB
mRNA kT R4L (P<0.05) , W1,

*F1 KD ASEBAMIEZ TMAO,STATI K&A5MEIM TLR4 mRNA NF-kB mRNA FRik L&

2151 15 %% TMAO ( pg/ml) STAT1 ( ng/ml) TLR4 mRNA NF-kB mRNA
KD 4H 137 1.11+0.31 4.70+1.22 1.08+0.21 0.85+0.13
popiicEe:) 137 0.61+0.09 2.24+0.87 0.71+0.15 0.51+0.09
13 18.130 19.216 16.781 25.169
P <0.001 <0.001 <0.001 <0.001
2.2 KD £ JLIN %K TMAO, STAT1 54pE 11 NF-«B mRNA ik & i€ TMAO STAT1 K-35

TLR4 mRNA NF-«kB mRNA Rz X E S
Pearson ¥ 730 M1 45 W i 7, KD & JL ML 3¢ TMAO .,
STAT1 540 1. TLR4 mRNA NF-kB mRNA # ik
HEIFAE(P<0.05), W#K2,

FAE CAL 41(P<0.05) , 4 HAx I R %R} H 8, 22
SEGIE L (P>0.05), WFE3,
%2 KD &£JLIn3E TMAO.STATI 55ME M TLR4 mRNA .
NF-kB mRNA FRiZHHEXED

2.3 CAL A53F CAL A—MIaARFRLE 137 . TMAO STATI
il KD L CAL & 4%k 24. 09% (33/137) , 44 r P r P
33 {31 % CAL (9 KD LA A CAL 41, Hi4s 104 i TLR4 mRNA 0.732  <0.001  0.769 <0.001
BILAAAE CAL 41, CAL 41 % 22 nt ]  1IVIG NF-kB mRNA 0.713  <0.001  0.738 <0.001
JEBIE He5] NT-proBNP 7KF- ShJiE ifil. TLR4 mRNA |
£3 CALASIE CAL A—MIGHRERILE
WA CAL 4 (n=33) JE CAL 41 (n=104) Giit & P
M n(%) ] 5 22(66.67) 72(69.23) x*=0.073 0.782
i@ 11(33.33) 32(30.77)
(%) 3.08+1.15 3.34+1.23 t=-1.074 0.285
KD M [ n(% )] FEa 30(90.91) 95(91.35) x> =0.006 0.938
AE4A] 3(9.09) 9(8.65)
K ARFFLE ] (d) 7.00(5.25,9.75) 6.00(4.00,8.00) 1=-3.693 <0.001
IVIG TR n(% ) ] b= 10(30.30) 11(10.58) x> =7.511 0.006
= 23(69.70) 93(89.42)
ALB(g/L) 35.22+4.40 36.04+2. 89 1=-1.240 0.217
CRP(mg/L) 70.43(33.74,97.51) 49.37(36.08,73.50) U=-1.848 0.065
ESR(mm/h) 52.77+16.76 47.14£14.95 1=1.830 0.070
Hb(g/L) 109.19+13. 24 110.67+9. 68 1=-0.697 0.487
PLT(x10°/L) 333.4098. 52 332.96+96.05 1=0.023 0.982
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iH CAL 41 (n=33) Ak CAL 4 (n=104) Giita P

WBC(xlO"/L) 13.28+2. 14 13.05+1.27 1=0.756 0.451
LC(xlOQ/L) 3.77+0.16 3.81+0.11 t=-1.619 0.108
AST(U/L) 74.38+14.50 72.20+12.03 t=0.862 0.390
ALT(U/L) 40.92+6. 66 39.95+4.98 t=0.895 0.373
NT-proBNP (ng/L) 530.46+123.81 437.08+98. 82 1=4.439 <0.001
TLR4 mRNA 1.23+0.20 1.03+0.18 1=5.413 <0.001
NF-kB mRNA 0.94+0.12 0.82+0.11 t=5.341 <0.001
TMAO ( pg/ml) 1.35+0.27 1.04+0.21 1=6.876 <0.001
STATI (ng/ml) 5.61+1.03 4.41+1.09 1=5.582 <0.001

2.4 KD Z2JLH ALK CAL WEMEZSH ZLHNZEX  mRNA NF-kB mRNA M I3 TMAO STATI #ik

Logistic [81 05 7381 45 5% 7, & $4HE 22 1 ] 4 fin
IVIG J& 2 Bi . NT-proBNP 7K °F-Ft 5 | 41 J& 1fil. TLR4

FrEn B KD BILIf & CAL WM r e £ (P<
0.05), W4,

*R4 BEAZE Logistic @ASHT KD BILFHE CAL I IHEEZESH

At B SE Wald x? P OR 95% CI

RIS I 0.583 0.221 6.970 0.008 1.792 1.162 ~2.763
IVIG JC 1% 2.172 0.969 5.025 0.025 8.776 1.314 ~10. 622
NT-proBNP JI# 0.005 0.002 6.266 0.012 1.005 1.001 ~1.008
TLR4 mRNA T 0.718 0.212 11.446 0.001 2.051 1.353 ~3.110
NF-kB mRNA J+# 1.499 0.418 12.863 <0.001 4.478 1.974 ~10. 159
TMAO F+& 0.599 0.172 12.163 <0.001 1.820 1.300 ~2.547
STATI JH 1.167 0.342 11.612 <0.001 3.213 1.642 ~6.286

2.5 IMm# TMAO.STATI1 2 B EE&# X KD
2 )LH A& CAL BT {ES T ROC #4531 B
7, IL2% TMAO STAT1 B K B A 4G #t) KD £

JLIE & CAL 1 £ T [ FX (area under the curve,
AUC) 233114 0. 778 ,0. 783 0. 866 , 1k 4 Kl i 751 i
RURE R T AR bR BN (P<0.05) . W45 &1,

5 M TMAO.STAT! M EEEEH NI KD BILHE CAL TN ESD

e AUC 95% CI Cut-off U (% ) TR (%) Youden $5 %
TMAO 0.778 0.700 ~0. 845 1.38 pg/ml 46.67 94.81 0.415
STAT1 0.783 0.704 ~0.849 5.08 ng/ml 73.33 71.43 0.448
A 0. 866 0.797 ~0.918 78.33 81.82 0.602
o, FURRAE 2 4 B P 40 008 I B , 6 0 2 I I g 2 0%
SERBIK, S CAL, 7 5Bl £ L9 2 A
Z Gt

RIS

0.0 0.2 0.4 0.6 0.8 1.0

1-HF5
B 1 Mm% TMAO,STAT] 534K BE &4 FM KD
£)LFH% CAL 9 ROC HiZE

3 itig
KD J2& — 7 3= B 5% m JL #0592tk A BR A 4
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(R AT BE B AS T TLR4 J2 40 i b fil A5
SRR 2 e 1) 3 20 40 B I 200 2 TR AR
Ko TR AT, BEUE TG R Ui T NF-kB; TLR4/
NF-«B {553 36 J2 KD I 4 CAL KI5 S
W — B RENE A UF R E FE N B FE 3k, I ML
RAER I A IVIG B A B ) VE AR AR — 236
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JLAR P S AE B i, DA T -5 250 3 o 35 6L, A2
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STATI1 J&ZFE % K 1175 T 1) — Fp i S IR 1
EREZFUE T FE TR WG S S Pk
YRR KRR 5 0 2 J00% 2 Fh 9 0E JE R 5 15 R
G RN M TG AL TR RS A il A%, AR 0k S e e g o [l e
STAT1 5 56k sl ke i 1) & A= Fn &k e 25 UIAH 5%, 76
Sk RERE Ak /N BB | STAT 3o 363K BEIY 588 e
RNk N B S AE , I IR SR 20 Bk i 20 s 1
STAT1 e e tR 3l ik I A% 20 e v o e 3k | il 1%
SRR AN TS Ak, R 2R DR B Pk ik R 0 AR
FEER B R, KD BJLIM %K STATI KEF &, 5
TLR4/NF-kB {553 [} F0G X I & CAL B YIHH XK,
ST BRI, A 56 S AL SE 5 R, R STATI
mRNA FIHE [ R IA A8 2085 KD /B R 3l ik ¢
FEALD LG, STATL BELS & T3 -y W% P51
TO AR E 22 T 4 i i R 2 38 BRI 5 Ho 15 A S £k
BETCAREA 5T, R 56 1R 2 Wk 4% R B vz, DA T 484 in
KD L CAL XU, 7£ KD 0 B B2 | 48 hE 40
JL D] = R0 Al SR 8 PR R BTG STATL, 1 83 1Y
STAT1 A 38 i e s 45 it — 20 52 i TLR4/NF-«B {5
SR EOE , AT 25 KD #JLIF & CAL 14 it
SUR A

ABF5E 45 Rk o, R IR LET R IVIG K
5L NT-proBNP /& KD £ L& CAL B2 A
., FEHJERH K INFRLEI SR IVIG JC &R
R LR RAE B N B R 252, 33 ] R fin i et tk: 2 ok i)
i, T 38 T 9F & CAL K™, NT-proBNP
SO W B AR ), kT e B Lo
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