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(FEE] BH ST LLIIER (Kawasaki disease, KD) 2B E R IOMI R . FRE MIIREL S, R
T T R KD R T AE R . J53E  BIIEPEES% 2021 4F 7—10 J1 76 B #8 LRHIT ST I b Jm L3 B2 B 0 45 9
BHEBER 6 11 0~3 % KD SIS 4 Lo KD 20, 6 HC ) S AARAG A A . 4 501 D T 114 6 31 ke i S22 4 L oy fid B X
Yo SR DR AL P A I HL R P A SR 4l LSS R AR I TR R S5 P OB 5. R PRALREA A T8 PR R4S
VIR . R IT T 25 A Ge 278 X (P<0.05) . KD 20 %2400 LI i i Rt v B 4 Ao s A 2 0r ke vl (20l
PERE, ZRHTRRICEEE ) . SR DU AT . W ICIAEREE . SRR F B = T IRAL (ILDAI>2, P<0.05). KD
2 v A% ] 4 R 200 L T A M R X PR 2 W T, AN B A R e . BRI TR RIS R R
fi . BPREBRANH . o WRRBRICISFSE B W2k (ILDAIS2, P<0.05). Z5i8  0~3 % KD 2 PE %4l )L @it
TESSH S ZAE 7 i SR UM LU I A B 225, 188 KD ST e i pa i 2560, 0 HOR SRz An s A=
ZEWRRE TR . LG ER R . 1 IR A ] B 1 R R AR S AN T2 5 KD B &ML
[hE L ILRIZRE, 2024, 26 (10): 1101-1107]
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Characteristics of intestinal microbiota in the acute phase of Kawasaki disease in
infants and children

WANG Hong-Mao, ZHANG Ming-Ming, LIN Yao, LIU Yang, XUE Guan-Hua, SHI Lin, YUAN Jing, LI Xiao-Hui.
Department of Cardiovascular Disease, Children's Hospital Affiliated to Capital Institute of Pediatrics, Beijing 100020,
China (Li X-H, Email: Ixhmaggie@126.com)

Abstract: Objective To study the composition, abundance, and functional profiles of the intestinal microbiota in
infants and young children with Kawasaki disease (KD) during the acute phase, and to explore the potential role of
intestinal microbiota in the pathogenesis of KD. Methods Six children aged 0-3 years with acute KD admitted to the
Department of Cardiology, Children's Hospital Aftfiliated to Capital Institute of Pediatrics from July to October 2021
were prospectively included as the KD group. Six age- and sex-matched healthy children who underwent physical
examinations at the hospital during the same period were selected as the healthy control group. Metagenomics
sequencing was used to detect and compare the differences in the microflora structure and functional profiles of fecal
samples between the two groups. Results There were significant differences in the structural composition and diversity
of intestinal microbiota between the two groups (P<0.05). Compared with the healthy control group, the abundance of
Listeria_monocytogenes (family Listeriaceae and genus Listeria), Bifidobacterium_rousetti, Enterococcus_avium, and
Enterococcus_hirae was significantly higher in the intestinal microbiota in the KD group (|[LDA|>2.0, P<0.05). The
steroid degradation and apoptosis pathways were significantly upregulated in the KD group compared with the healthy
control group, while the Bacterial secretion_system, Sulfur metabolism, Butanoate metabolism, Benzoate degradation,
B -alanine metabolism, and a -linolenic acid pathways were significantly downregulated (JLDA| >2, P<0.05).
Conclusions There are significant differences in the structure and diversity of intestinal microbiota between children
aged 0-3 years with acute KD and healthy children, suggesting that disturbances in intestinal microbiota occur during the
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acute phase of KD. In particular, Listeria monocytogenes, Enterococcus avium, and Enterococcus hirae may be

involved in the pathogenesis of KD through steroid degradation and apoptosis pathways.
[Chinese Journal of Contemporary Pediatrics, 2024, 26(10): 1101-1107]
Key words: Kawasaki disease; Intestinal microbiota; Metagenomics; Infant and young child

JIIESE (Kawasaki disease, KD) Uf-% T 5% L)
TILE, JE— P2t A 4 B i A SRE VRSN
1967 47 ¢ H A J1 ey B2 A= B UG , 38 % R BN FF
SR, ZIBPELLBE . SIERMEAE MR, BT
PR et . IR, FRML, FER
Ferbro AN, R EIRBI K, S )L EEARAS I
O R WA o 324k, AR AL
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FREGR 2 SN SN, I S e T RE 2 LAE KD A&k
R EEAEN ', ZR NI IE A WTE
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ZRN T RTE, WIEWERER Y E”, W
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H 9 B R R A BRI D RE D AE T 1 38 1 e e
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C A T KD il s A 8 SR i B A R
LA KD 4> B Sl ST S B VIAROC ™ BRAE G T
KD ImiE s, ZU3Z U EILERNE, &
W R A5 R A5 T R R R R SER , TE A A
WA, B AR R R, 3 % R B Tk
2, B, 0~3 2 B4 LI E A RS )
REBCAARRL ™, XSRS g T TR AR X5 119 52 i
AEEZAE L AU R 2 2k
X 0~3 % KD &L WA T, i i iE
WA FRE . A, Prkh s RIRE 2 545, IR
RIGEWEREAE KD ALl i 1E -
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1.1 HRIFH

HEME e 4 2021 4F 7—10 A 76 8 #FLBHIF 5T
JUT B L3 = Be o i A8 PN RHAE B 19 6 481 KD St 3
B LR KD A . SEUEI T IRBE AR AR .
S WG FC ) i B2 ) LR A R HR A . AE KD BB LA

BE 12 I T L i ke 56 A\ S s 3k 2 LT AR i 7 2R
7 Z HTCAR ZEAS A B DT R SR I
IRTOR, GG . M. B IRE LR TS
L7

KD ZHAbRHE: (1) B BAEBEIRITHY
KD 2L, 2Wibr R G 2017 436 [EL.C E P
ZiWidsE Y (2) IR 0~3 %, T, Rl
Ft5 (3) BEAbHFE—FiA R (AR5 HE k1
M, DLk S A [m 40 A2 R IR 97 6 i 18 o A Y 52
M) ; (4) RKEZFMEFZ . HERRE:
(1) A0 1R N Bl e e S0 ) b 7 7 18 2 2 TR i
ATt (2) Amfrhyem . AT . R
PRGN . M2 1 B g B B I S 5

X RN AR HE: (1) 5 KD LR |
PRSI DC R By i e L (2) W™, BEFLESR
(3) REKZEZMEFES . HbRbriE: (1) E1H
AN il 25 AR W B s A2 0T (2) IE LEINA
o P AE 2R e R

AB5E 25 AR LRI 5T T I IR L 2 B B fe
PZE B 2flb e (JtEHES . SHERLL2021054), Ff-Hh
FRKEEMERES.
1.2 HARE

SR K 1 B liesE KD s LI F S e Bk 8 1
TRIT RGOSR A, LA R £t B Xl B 20 B2 41 LI
BFFEE, T-80°CUKAHIRAE. TR ERAER AT
FHTC R R IR Z AR A TP B B, I 504651 3
XRWHRAEN, BERMER3~5g, -80CHF
w“H
1.3 ZE[EDNARBUK 4ifk

YoM, W1 g 2 EHMA 1 mL 1% PBS 2
W, 1RA1, L3000 r/min 250 5 min 3 0,
R R EE B0 3, RIEE i, D
13 000 r/min &> 3 min J5 7 1 BOUT# ; D0
PBS R4 UK, KPE 1R, SRIGINA 50 wL 251K
50 wl 1% 3 & ZBEE LRI E, 100°C & Wb
5 min Ji7 57 BRE S0 A5 B T oOK e A, (R ZEE
DNA $2 GRG0 G P2 S (E DNA, JFH a6t
BETTRT L I PN L g A st
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1.4 BRERANFFE

& F TruSeq Nano DNA LT Sample Prepararion
Kit X A AEAHEA TR 2H DNA 942 5 (1llumina) ,
JHE I Covaris $220 {80 55 8] %8 300~500 bp, 4
17 DNA J Bk gk — P alifh . SR JE x5 v Bofb iy
DNA A TRHMER | a-FREEIL . WG BCA ST Ik
PEATSCAER R . SR 7E Tllumina 715 | LA PE1SO A
CHEATIN Y o 72D Az U T 20T T 2 i e A
BT — R AL IR, A4 79 W) D B4R M et
FiG G, PGS, XA BT A
AIDIRETERE AT, T BT R BE D A R L 0 B o
1.5 EWEESR

I 7 25405 & H Trimmomatic #FI Rk, M
Bowtie2 A4 XU 4 152 S ik e 51) ) i 32 5 D 4 30k
ATEHXT, 2o 50 Bl 5 Megahit 2K 44F 2517
TR PR, AP AL PR S0 KA Prodigal X 4%
FEER P BN T R EEAE S (open reading frame,
ORF) i, s F Cdhit 24X i A A A e g o
(i R AT R TU AR R R AR Al 1, 15 B R AR AR
FIPHNS, 8 Bowtie2 B F 43 BLKs A REAS RS 4N
B S P9 S AR TOAR BE R AR EAT X (95% &
B, GEiHEERAEX A R FEEE R . fi
FH Diamond ZRAF X 5k (R AEAR 3 971 5 st 0 e [R5 3k
HAB2H (Kyoto Encyclopedia of Genes and
Genomes, KEGG) SE4s B A 7% Lbid ¢, IF
[ AR IO AP B, SRR AR D 2R K 5
THY R ESAFE R h Ry B, TR
] R A Wb o BE 1S s RE - B, EAT Ak
BT (principal coordinates analysis, PCoA) &,
1.6 SITESH

K SPSS 25.0 B AFREAT B A B o TR TR
FEEIER MG, R+ bR (x+5) FR,
PIEHFEA LUECR I PIAEAS e 30, THEC70REH 1%
A RR G (%) Fow, BHLERH
Fisher MiPIHE%R2: . P<0.05 HERABGITHE L.

iz FH Diamond 3K {F 5 KEGG £ 48 4 #:4 1XF Hb )
P UG B, T RARNAE B, A AR
I R DI REZEHE, IR LA AL T RE2E 55
A R 3.2.0 A5x4 B % B8 T E 5 R 1 F
Fr oA X B e B o FE R g8 43 B (principle
component analysis, PCA). PCoA. BRI N E
3 M1 (nonmetric multidimensional scaling, NMDS)

Wit 2k 53 B 5L T D) e 3= B (4 20 18] 22 5 Anosim 4357
S R H 2 ¥ A A 2 M (linear discriminant
analysis effect size, LEfSe) #1375 B A W& 2= 5%
AR, ILDAIS2.0 R ZERA T E L.

2 #R

2.1 IGREHES T

KD 6 1], (@FEXTIRAL 6 1], WZH 4
LLCINEE= 8 NN NI P R S S b5 W pe = 4
(P>0.05) . M4 L3 Xk A b5t 2 i i XA I
W, REBIIE R 25 . KD S L4
(white blood cell, WBC) 14, £ 41 1 T B 3
(erythrocyte sedimentation rate, ESR) , C W £ H
(C-reaction protein, CRP) , ¥ YR FE K T (tumor
necrosis factor- o, TNF-«) , [ 41+ % (interleukin,
IL) -6 ¥y THaMEx A, ZRAagitrE (P
<0.05). W1,

F1 WAAOZEERKMEEREER
fERXTIRZ. KD

15
7 (16) (1=6) i PE
LERE (x £ 5, ) 2009  21£09 0.877 0421
PER [151(%))
B 4(67) 4(67) B 1000
© 2(33) 2(33)

BK (x +5,m) 0.89£0.10 0.88+0.10 0913 0.403

AT (x + 5, kg) 121420 118+22 1644 0.161
WBC(r+s, x107L) 65+12 160+75 3237 0.023
ESR (¥ + 5, mm/h) 8+3 76+22 8301 0.001
CRP (x + 5, mg/L) 39+17 702+274 5988 0.002

TNF-o (x + 5, pg/ml)  6+3 20£10 3502 0.017
IL-6 (x + s, pg/mL) 6+3 50£27 4520 0.006

. [KD] JIlEEE; [WBC] (f140f; [ESR] ZLANEITIESR
[CRP] C/REEM; [TNF-a] FREIRIEHE F-a; [1L-6] FNZ-6,

22 MEFBENSHEST

AT IAEREA 124, BREARTE N 7 BOA 80K
PR A AE 5.22~9.47 GB, TR AETU A KL E R
ORF AU H #1581 743, R PCoA ik, FBR{aRRxT
HRAA T AR AT, 45 IR, e )@ Fnfh
K, MAEHBE RN LA ERERR, 25
BG4 (435 P=0.046., 0.049), WK1,
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PERMANOVA P=0.046 PERMANOVA P=0.049
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3
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HIRIEKTE (14%) FRERE, T RA KR
i (112%) FERm, WHE2C.

= 0.75

0.50

- 0.25

K VA K i L
Percent of community abundance on phylum level

KD

KD group

A

R REXT IR

Healthy control group

m e
kT

Actinobacteria

m e

Proteobacteria

T
L Bactervidetes

W R
Firmicutes

JERFREE L

Percent of community abundance on genus level

0.75

0.50

0.25

KD#H

f X R

KD group

Healthy control group

B

RUECFF B
I3 ohacterinm

AP B HEF L 7 L

Percent of community abundance on species level

e =
9 1=
S 3

4
173
S

o
i
S5

KD

fetBEx R

KD group  Healthy control group

C
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2.4 YIFHERSH

K HI LEfSe X P FEAS o 22 57 i 28 T TE 2B W)
EFREYIHET T, LESSe o KD 4 v B 4 i i
AR (IR R . 2RI TEE ) (ILDAI
=2.69, P=0.025). &%+ WEAFE (ILDAI=2.91,
P=0.028) . ¥R ERE (ILDAI=3.10, P=0.025) .
5k (ILDAI=3.87, P=0.025) 2 & TatpExt
W, ZRAGIFENY, MEdET R0

AW (ILDAI=4.48, P=0.037). HEICHEH (F
SECERL) (ILDAI=4.43, P=0.025). fiZ5 s
(ILDAI=4.22, P=0.037), WK & (ILDAI=4.02, P=
0.037). FHREKE (ILDAI=3.95, P=0.037) F/¥
FETKDY, ZRAGIFENL, WE3A, AN
MRS B AT LR, o DA A Ak
R L BRI . SinkE s R R R E (F
3B), HiEnlfe A ImKE X,
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