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I o GREE

JUTRF L PRSI SR A AN 4 i NLRP3
PRAE 1Y 4 38 B LM A 2 L

MW RFE AFE BB BAE B
Bweae’ WA Im' kA

(HHAARER / AHFERFWEBE—ER 1. J)LEShEF; 216 RBF LT,
3.8 EFR 4 EfRmA, 3d K 410005)

[FZE] B# 50 Nod BEZIAT A 3 (NLRP3) Rpi/IMES RS (KD ) BJLEMEII SRR RN LA ek
SIMAR R Tk BIEPEGIA 2017 4F 1~10 H A2 00 KD &L 42 BI04, Hep ik sibkd i ( CAL )
9 {5, ARFEEIR SIS (NCAL) 33 il 53 AMEECHER . AFRAIDCEC Y 15 it 5 & S LAE A & e BRAL, 1
Bt R LEAE A fd R B4, SRS 26 E i PCR ASIAME 1 AR 41 NLPR3 48E/IMA (NLRP3, ASC 5FD
caspase-1 ) mRNA [R5, RH] Spearman FEAHIC/ M 3Fff NLRP3 mRNA 23k 5 ifiLif C )R & 1 (CRP) | 1.
UEDIIRER (ESR) . FIEIMAZE -6 (IL-6) . HAIMAE -1p (IL-1B) .« BEESEIE . U8R Rl & FKFrAR
Kok, R KD ZHAMEWISNE I NLRP3 . ASC Hil caspase-1 mRNA 2635 B ik 5 T 2 Bt BB 2H KA et IR ZH ( P<0.05 );
CAL 41 )L NLRP3 mRNA #3505 T NCAL 41 (P<0.05) , KD LM NLRP3 mRNA #6355 CRP., 1L-6.
IL-1B. B A K EAETERCTE (r, 435109 0449, 0376, 0427, -0416, ¥ P<0.05) . £ NLRP3 44T /MA
ARES ST KD SR 0E O & CAL &4 [ MEL/RILRIZE, 2019, 21 (10) : 992-997 ]

[ SRR ] IR ; Nod FEAZIRER M S0E/MAS; Rk ; JLE

Expression of Nod-like receptor protein 3 inflammasome in peripheral blood
mononuclear cells of children with Kawasaki disease in the acute stage

LIU Li-Ping, YUAN Yong-Hua, HE Xue-Hua, CHEN Min, PENG Dan-Xia, XU Wei, XIA Xiao-Hui, CAO You-De, WANG
Sheng, ZHU Qian-Li. Department of Pediatric Cardiology, Hunan People's Hospital/First Affiliated Hospital of Hunan
Normal University, Changsha 410005, China (He X-H, Email: he xh101@163.com)

Abstract: Objective  To study the association of Nod-like receptor protein 3 (NLRP3) inflammasome with
inflammatory response in the acute stage and coronary artery lesion (CAL) in children with Kawasaki disease (KD).
Methods A total of 42 children with KD who were hospitalized from January to October 2017 were enrolled as
the KD group, among whom 9 had CAL (CAL group) and 33 had no CAL (NCAL group). Fifteen age- and gender-
matched children with pneumonia and pyrexia were enrolled as the pneumonia-pyrexia group. Fifteen healthy children
were enrolled as the healthy control group. Real-time PCR was used to measure the mRNA expression of NLRP3
inflammasome (NLRP3, ASC and caspase-1) in peripheral blood mononuclear cells. The Spearman rank correlation test
was used to investigate the correlation of NLRP3 mRNA expression with serum levels of C-reactive protein, erythrocyte
sedimentation rate, interleukin-6, interleukin-1p, procalcitonin, albumin and prealbumin. Results The KD group had
significantly higher mRNA expression of NLRP3, ASC and caspase-1 in the acute stage than the pneumonia-pyrexia
and healthy control groups (P<0.05). The CAL group had significantly higher mRNA expression of NLRP3 than the
NCAL group (P<0.05). NLRP3 mRNA expression was correlated with C-reactive protein, interleukin-6, interleukin-1§,
and prealbumin levels in children with KD in the acute stage (7,=0.449, 0.376, 0.427, and -0.416 respectively; P<0.05).
Conclusions NLRP3 inflammasome may participate in inflammatory response in the acute stage and the development
of CAL in children with KD. [Chin J Contemp Pediatr, 2019, 21(10): 992-997]
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JIIR % ( Kawasaki disease, KD ) & —Ff &4 .
I BRA: ELI DR AN BH A L8 DL ) S R R D i A 6
ZRRIE, FERBRNGERINK, BARIKAEREN

(intravenous immunoglobulin, IVIG ) J&¥7, KD £ &

A15a] IR Bl k45455 ( coronary artery lesion, CAL )
FeseERAkE o AR, KD AR BAE [T
g, S JLFE S KA O i DL R 22—,
KD 955 K K ALl i oA 42 1, HATHTFEA
HRR R  Speiife, il oy Bl A a5
GRS, RPUEL. AN B IRE R AL AT Y,

AE KD BB 14 5L R 2 Rk T o A 2 e
T 4IRS -1B (interleukin-1B, IL-1B) ¥ 12 #
W TESRAEAT BT v i SCSEVE T B, R R 5 )L #
) KD 52 e M e FA S5 i 22 1) ) R LA AL,
IEHE R AE KD S & 9 HLA v i v e
ERe RAEMIES SRR R el fm
MZEAZEY, Ho Nod FZ K HE H 3 (Nod-
like receptor protein 3, NLRP3 ) J# 7 J& % i PG 1Y
KHE, WE DA iR 2 1Y 2 AE/MA . BT &3
NLRP3 (5742 5 L R B R B 1 A B RAELE S
fIEAT 5% s NLRP3 5436 3 08 TR SGBE A M 4
I (apoptosis-associated speck-like protein, ASC ) .
o e = R 1Y K A 2 R HE H K i B (cysteinyl
aspartate-specific proteases-1, caspase-1) %% & J5 B
RARIE/IMA, GBIV caspase-1 161k, fEHE 1L-1B
S IL-18 SFRAEA T . B, AR SR AR

i [ P 40X NLRP3 7 KD B et o 25 %
A RO VE AL OB FEEE D AT BIE TR HTL S
SRR 3- HE C (1TPKC) B /N BRUEE 7 KD 3l
PyRsi Ry, Sk B ITPKC i 10879 5 28 1~ 2 SR 4
NLRP3 ¥&EfL " 53 W kB, 76T B FLRR AT 18
B RESE Y52 ) KD B g, o R 2
NLRP3 #AE/NMAFG I, AL 5 R 3 bk R
FHIRNVA R A A G OC ™, ARS8 R KD A8JL
() NLRP3 SAE/IMA B T 7 TL-1B By R IR, 5
i NLRP3 % HE/IMA 5 KD 2tk 40 SO K CAL 1
FHRAE

1 ARSI

1.1 HRxZfHHE

B REPEHLAN A 2017 4F 1~10 A 7E R B JLEE L

PURME B 940 & 19 KD L 42 6] (R AE 7 d LA
W), 5 25 4, 4o 17, B IMERR R 2 A
RKAEW R 6 %, FYFEE R 31220 1 H

PIAKRUE: (1) KRIE 2017 A= 26 [0 E 242
TR KD 2 Widn i P #6128 KD;  (2) K
o IVIG VYT IR & 8L (3) A S8R i IR A
SRR E R A RORL,

T3 A3k BUHE TR e AR Y 15 e B L A
A RExT B2, Hrh B o, 6, FIER
30+ 18 M o BEHL 15 Bl TR B Be A il 4 U LAE
h AR RRAL, Hip B 9 i, L6 i, SRR
20+ 17 N Ho RPBSTIA PN AbRME: (1) 5F
A AL DRI R R iz Wibr e s (2) KT E
>4d;  (3) HEBRERTEA KD . KD 45048
KA TR PR . AR Y L 2 R TS
TR (P>0.05) o A KD LT CNER S O
ShE kA, RYE 2017 438 ELC EE 2 B8 ) KD
B EIGIT IR Y, IR s ke B (i
Z18) /P AniE N CAL 4 FJC CAL 46 ( NCAL
ZH) . CAL# 9 fl, NCAL 41 33 i, KD & JLI7E
12 10 d W32 1IVIG 1RYT .

ABEFEIRAF NG A N R EE B R 2R P2 B 2
e (HEMESC S 2016053 ) R BF9E %4 5 & 1 A
1 GiE=e
1.2 FRARE

KD 4 S RN IRA LT AR 1 X (2
W), flEREX R LE TR BRI, R W
SMEERIKIAL, 1A hAEPIREIL, B0 I I 5
Fi— >k EDTA HUEEIL, 5@ 5 & f A2 an i,
Jil 1 mL Trizol ( 3¢[# Invitrogen 23 F] ) R G R
IURNA, PO MR FR A B PR-AE T —80°CVKAH
1.3 AR HEE PCR &N HH NLRP3 |
ASC #0 caspase-1 mRNA Bi%Ki%

AN I AL AR, A A 2R,
Trizol £ $2HUEL RNA ( EH Invitrogen NED) O, R
RevertAid" H Minus First Strand ¢cDNA Synthesis Kit
( Fermentas ) i B L il mRNA 36 5% Sk &, i
¥4 B cDNA. 51475 : NLRP3 L5490
5“ATGTGGGGGAGAATGCCTTG-3', F 51 ¥ A
5'-TTGTCTCCGAGAGTGTTGCC-3'; caspase-1 Hits
21 %)M 5'-CATCCCACAATGGGCTCTGT-3", i 5
)M 5'-GCATCTGCGCTCTACCATCT-3', ASC I i
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51 %) M 5'-ATCCAGGCCCCTCCTCAG-3', F % 51 4y
} 5'-AGAGCTTCCGCATCTTGCTT-3' (190 bp )
PCR J W 254 A . 94 C AR PE 3 min, 3t 40 M1
¥R (94°C 30s, 60°C 30s, 72°C 45s) , WNEFF
TE 72 CIEAR i BORAE DO BAFER B 3 AP AT
Lo M 2- A A CiEFESMNE I NLRP3, ASC
F caspase-1 mRNA AIXf ik,

1.4 IL-1B. IL-6 REMAENXISHRAVNE

SR ELISA 4600 i 37 H 40 g IR 7~ TL-1B 1
1L-6 /K, HiAF &M A LigRHeAy TR
HBRAE (KHBAH ) .

Ho At BUA AT, AL HE I0E B, C RN EE A
(CRP) | ZI4MMEYIFESR (ESR) | 45 R (PCT)
I AEACFRPRARIN, R R BRI R R
1.5 DIEFMEBERHE

SO IR 75 0 3 PG 2 P R B O IR = 52
Fie MR gl 0 L 25 B2 B Z (3 R S8 Chipe//www.
bostonzscores.com/ ) PEfL ETFFAE CAL: Z {H <2 N
KA CAL: Z{H= 2.5 5 Z {HTE 2.0~<2.5 Z[H],
P L AR 2 Jok JE L [ 7 3 i st AR 20 ik ik = 1E H Y

&1 KD AMEHANRALL = RRNIEIRAI LR

BHEA N5 I CAL,
1.6 FHitFEHH

K H SPSS 20.0 it 8 s A T e it2E 4y
Br, tHEFRILIEL £ frifE2E (+s) TR, W
2H [B) FE R IS AEAS ¢ K565 AR IES AT
GORHL 2 8 (U R R EE ) [M( Py, Prs )1 3R,
WA 8] LR ] Mann-Whitney U K255, £ 41 [8]
FC ¢ % ] Kruskal-Wallis H A6 5, 20 8] 95 L%
K Nemenyi K565 AHICHE 704K H Spearman Bk
AL . P<0.05 AEFAGITFE X,

2 #R

2.1 KD A5EZ#HTRALIEIEFRAENLER

2 W KD #JLESR. CRP, PCT. IL-6 /KF
B 2 TR IR ( P<0.05) , TRTEA A (PA)
TKF- W0 BH AR T & I IR (P<0.05) 5 1L/
(PLT) P14k, MK AHEA (ALB) KFAEMZ ]
LR g FE X (P>0.05) o WL 1,

(&is)ﬁ[M(st’ P75)]

<k e (xPl%E/L) (rfril;h) (ﬁg/g (nl;gm (pIgL/rfm (rﬁ;}i) (r:/\L)
KPR 15 288+ 135 18(9,30)  20(4,32) 0.67(0.13,0.98)  20(5, 28) 36.5+2.6  208(150, 245)
KD 41 42 362+ 124 68(44,90)  82(48,157)  1.21(0.52,2.23)  123(65,158) 359x34  50(22,79)

HZ A4 1.362 4283 4.091 2.194 2742 -0.749 —4.187

Pl 0.207 <0.001 <0.001 0.035 0.028 0.472 <0.001

T [PLT] /M [ESR]ZLANMLOIRES; [CRP] C IBLER T [PCT) MG (1L-6] AN 2 -6; [ALB] K HEM; [PA]FTHEN.

2.2 #ZHJLE NLRP3 KfE/MEFREFIHIEEF
IL-1p 7K FHITZ K

KD 20 278 1l NLRP3 & E/IMA( NLRP3 |
caspase-1, ASC) mRNA M X R ik & W & & T

KB R R fa EXT 4], ZRASIFEX
(P<0.05) . KD 4 IL-1B 7K & 2 i T4 e o 1R
4 (P<0.05) , {HAIKR PN HRL A5 oG8 24
=X (P>0.05) . WFE2,

F 2 HFHILE NLRP3 KIE/IME mRNA BT RIEZEFMMAE T IL-18 KFERIELE: M (P, Pys) |

ZH 51 TPk NLRP3 mRNA caspase-1 mRNA ASC mRNA 1L-1B (pg/mL)
fi et R4 15 0.32(0.15, 0.58) 0.35(0.20, 0.61) 0.47(0.25, 0.74) 0.45(0.18, 1.64)
KT R 15 1.71(0.46, 3.04)" 1.06(0.43, 2.95)" 1.53(0.63, 3.28)" 2.86(1.47, 6.95)’
KD 41 42 3.98(1.89, 8.03)"" 2.38(0.92, 4.56)"" 3.66(1.63,7.82)"" 4.28(1.79, 7.42)"

HE 13.643 11.427 10.627 10.539

P1H 0.001 0.0013 0.0015 0.0018

TE: a7n SNV IR LR, P<0.05; bR RXTIRALLEL, P<0.05.
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2.3 CAL 48 #1 NCAL 22 NLRP3 mRNA #1 IL-1p
ZIEFRIILL B

CAL 41 NLRP3 mRNA #f X} 2 ik & B . & F
NCAL #H, Z5A%it2= & L (P<0.05) ; 1L-1B

%= 3 KD #JL NCAL Z5#0 CAL 4Hia NLRP3 mRNA Z£iE5frATEL &

JKF-7E CAL 4H % NCAL A /% &, [H 22 % L4 it
7 X (P>0.05) ; CAL # CRP /K¢ M & & T
NCAL 4 (P<0.05) o HoAth 52560 % kil 5 br A w2l
[B] tef 22 R HTES A E L (P>0.05) o W3k 3,

(;iS)E‘Z[M(stv P75)]

o B PL’E ESR CRP PCT 1L-6 ALB PA NLRP3 IL-1B
(x107/L) (mm/h)  (mg/L) (ng/mL) (pg/mL) (mg/L)  (mg/L) mRNA (pg/mL)
NCAL#Z 33 387+139 52+29 67+51 1.01(0.48,2.13) 105(59, 168) 36+27 57 +34 3.65(1.54,6.87) 2.76(1.43,5.86)
CAL 4 9 402x154 79x36 109+57 1.36(0.52,2.24) 150(94,295) 35+23 48+42 5.42(2.13,9.71) 5.46(2.56,7.38)
HZ 8. 0.692 1.92 2.741 -0.873 -1.482 0.649 0.987 -1.947 -0.475
P{H 0.435 0.145 0.013 0.495 0.083 0.526  0.129 0.041 0.692

T [PLT] /M [ESR] ZLANMETIRE; [CRP] C 2 5 [PCT] B 25 [1L-6] 4NN -6; [ALB] MK AR H; [PA] AT

[NLRP3|Nod FESZIRB 1 3; [IL-1B] FAARMIA 5 -1B-

2.4 NLRP3. IL-1p 5 E i 465 Z BRI HH %
ST

KD L2 PE# NLRP3 mRNA [ %k/K 5
CRP. IL-6 J IL-1B /K F- S IFEAHE (P<0.05) , 5
PA K2 A (P<0.05) 3 KD LAkl IL-
1B k7K FE 5 CRP, ESR, PCT. IL-6. ALB,
PA K TEA M (P>0.05) o WLEE 4,

# 4 KD &1%HI NLRP3 mRNA Xt RzEM IL-1p 5&
I RIEFRIE X 1%

ST NLRP3 mRNA IL-1B

r {8 PH r {8 P{H
IL-1B 0.427 0.018 / /
CRP 0.449 0.021 0.211 0.164
ESR 0.028 0.879 0.305 0.125
PCT 0.244 0.179 0.034 0.853
IL-6 0.376 0.046 0.076 0.680
ALB -0.057 0.756 -0.125 0.496
PA -0.416 0.018 -0.259 0.153

T [NLRP3]Nod FEAZ IR 3; [TL-1B] (F14NIEA 2 -1B; [CRP]
C B EE[; [ESR] ZLANEUTRER; [PCT] M52 )5, [1L-6] 140
M2 -6; [ALB] 2K A ; [PA]TTHEH.

Wit

NLRP3 &4 /MAIE H Al e BACENE B JAE /)
A&, & NLRP3., ASC PAJ caspase-1 25 [ 3[R 4
WE R EEW . USRS R 7 R 22
BN IR G AR T, BT R 1 ASC R SERUN

HE [ pro-caspase-1, ALY MARE/IMA, RAE/IMA
H 3R P 5 V13 pro-caspase-1 & A2 K fi, Wi H
FERG R Ei0] Caspase-l[m-“], Frt— R iR 20
R4 T (W IL-1B., TL-18) AN, M k2 i
AT, VAT EA R R AR " R
i PR 19 7 A A i — 25 5 G0 928 200 i G T 240 i
NK 20 i 45 1) 005 AT 4R -y (IFN-y) . B IR
FEH T -0 (TNF-a) 25 RAEH TR, XFP I
KA R HONRAE, 5308 N K i,
AIRETE KD 2B 45 98 0E S CAL R FEAE T .
NLRP3 4/ IMAIR: K AR 138 72 40 10 F1 2E 2 A
W4y, S G HUARGRE SN R IRE P i A 1
I LB, RGBT 5 fR A A A& 4 i
NLRP3 Fil NLRP3 4 S # 1L-1p 23391 523 i ™
ARG/ AT o NLRP3 mRNA 2R3k i 1
i, SE A FXT IL-1B A %Ak, NLRP3
PRE /M5 B W 17 e AR A 56 1, NLRP3 3%
PR Bl 4 1) /DN BRUJER e 45 W 4% 114 ) Dk A 4 348 o 1),
NLRP3. ASC % [H @ b 19 B 8 # #H A LDL 57 1A ikt
B /N BRI A T e R e B MR 2l IR fb AR 3
I SN AT BA AR 1T, NLRP3 RAE/MA RO i
FIRCE AR A A S e i an v 2 v, iR %
A AE A I A A AN P R A SR e, X
TG . A, NLRP3 &AE/MA
S 5.0MmAEsme ke Y, KD & A B0k
PEIMAE RAYEB , ZIRALE B BT AE R s
G0 1 1R BT Al B e e 4 M I A AR 2 KD Y Bk
EREAE o WIS R A 1 S T I LT A 00 R R B
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Y1) KD sh s Rl e 1% N B2 N NLRP3 A9 3476
5 KD BRIk R A ™, ARRF5R PO i
PCR JEA MM & Il NLRP3 &4 /IMA A&, &
KD L2t NLRP3, ASC. caspase-1 mRNA
(1) 2 TR g FE X FR A R A A B B T, 5
Alphonse 2§ PO BT SE 4 B —3%, 2287 NLRP3 K%E
/MES 5T KD B EA K JEEFE, NLRP3 48AE/MA
MG TE KD FU2 Wb ] Ge A S22 idim R 2 o
KD 35 1 B AR /i g, 0 HOE ek 3 ik
P IEARBFFERT L T CAL A1 NCAL 4 51
Il NLPR3 mRNA EiAM2E, % B CAL 24 NLRP3
mRNA 1335 B35 T NCAL 4, Xhik—4%
] NLRP3 RAE/IMATE AL TE KD 1L 58 JE Bl it —
R JERL CAL iR il R EZAEH . BFRie &
B ITPKC 38 2 115 5% 25 B I sl /-5 NLRP3 480E
IMERITEE, TS5 KD ik KR, Rk
TN, A2 R T A I NLRP3 48 E /MA Y
REFEEA A3, mTREXT KD (RS W7 K 7
Bii CAL By &A= 8 —E MTEM .

Sy it — 25 BE5E NLRP3 0 J5 anfl 42 i KD 11
M8 IE RN, ASAIFFER ] ELISA J7 ¥ K T i
RIE K F IL-1B By ik, &I KD B JLIML Y 1L-1B
IR 7K S i TR X R4, X 5 [ N AN
FEEER— P, 1B R F IL-1 %, BRTHER
RIRL-1 A5 53 B I BTG E KD 1% & AR AL o
FERVER P, Wakita 2 P 7E KD /N AR &
B, ARSI AT B B IL-1o Rl IL-1B PR 5 4
[0, G IL-1 A2 ARHE 50 FTIR o = bt
IL-1 3244 BHIT IL-1 155 3@ B, A oak 2D ek Jikogg 1)
KA. IL-1B s A SR R AR+, 0T DL
E TNF-o, 1L-6 FMLEE L ZERN o0 A Rk, X
SR T35 KD B & AH G . TL-1B BB ST /)
MAT A AR R RIS I PR -, 3P B2 R AT S
PREMG R, SRR IS S b= A, AR
EEMDREREAT | M55 P 2Py . I R E s PR RG n .
AHFFE K I NCAL Fl CAL 201 1L-1p F2ik T i 2%
A, R IL-1B M THE S KD A AEA G, AR
FHIHUN CAL (&A=, 5o, ARWFFEXT KD &L
Z PEW AP R Il NLRP3 mRNA 2235 1 TL-1B 7K F 2
] A A DG BT 438, & B8 NLRP3 mRNA ik 5
IL- 1B ACPAFTEIEAI G R &R, X R W] 2P NLRP3
mRNA FRRIEHIR, A2 T IL-1B 153000,

THATREILR 2 5 T KD M4 4R M CAL &4,

CRP. PCT. ESR. ALB, PA. IL-6 J& ¥ ki &
SE TS B A H SR R, 5 KD A SRR AR G
2017 4 [H O E 24 208 CRP, ESR. PCT fE AT
i KD 28 FL B M ASE4 KD B2 Widshs P, AHF
55 % M, KD 41 ESR. CRP. PCT. IL-6 /KFH] i
TR, X5 E NS E — 3 Y,
7N 2V IS KD BB LAY 9 By 2 B WY I e T i 4%
KL, ARFFTIE KB KD 4 PA 7K B B A
FRHAXTIRA, S5ENMFFRGE R, R
PA W[ E A —T 2K KD S %8k, AR5
XKD FJL2PESMNE I NLRP3 mRNA | 1L-1B 5
CRP. PCT. IL-6. ALB. PA BEfFAHCIE /M & 3N,
KD # JLZ 78 NLRP3 mRNA i3 ik7KF 5 CRP
FIL-6 KFRIEAG, 5 PA RHAHC, IL-1p 5
BARARIC B E G, I, #ED NLRP3 ] fE
S KD LB TG S B b5 o

ZE ERTR, ARWFSE R, NLRP3 S4E/MAn]
EZ 5 1 KD 2 RAE R b 2 CAL B9 kA4,
ARSI AR 1 NLRP3 SERE /MA Y 235 #5479
IGYT, AIREN KD MYi2A M CAL HYBH IR $ A8 1Y
B IR RAFTERA R/ NERRME, F&if—
S FHBLIR ABFSE NLRP3 48 5E /IMA 1380 HL i LA
S5 KD 1449 X CAL G H .
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