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[ ZE]  BH&: EE /N S 2 A 3N RNA (miR)-328-3p Ml miR-671-5p #& ik K- 51|
URF 995 14 F 56 VB FEAE R K T S S e BREE 1 (IVIG) BT IR AR Ak, R 1er s 1) J 109328 W BT 00T 48
PSR EY . F: 12 B4 J & SPF k4 CS7BL/6J /N BUBE ML 4 S X B4 | 455 780 2 A
IVIG 4, R4 H, BRI IVIG /N UK 78 5 1 5 ZLAF 5 4 i BE $2 ey (LCWE) 4 )11 085 55
RO, X B ZH /IS BRRE J S A RR A B R K s TVIG /N BUAS 5 R M B VE S IVIG T 1. 4 F)E, W4
/N IR 2L, SR FH HE 3 07 0058 45 21/ B0 IE 4L 2005 B 28 3R 8 . B4 4/ BRI v 9 4 3 41 ik
T, SRAVRARK I . 37 5 L T W MOBE A U &2 Western blotting 1 % AN AR HEAT 5 o RS2 98O0 5E B
PCR (RT-qPCR) K I 4% 21 /1N B i 75 A0 W 44 o miR-328-3p . miR-134-5p Fl miR-671-5p 323k K F- .
G5 HEY (0, XF M4/ RO LES A HLRE , 5e bR 20 K TG 4 i 40 B is i 5 A 7R 2 /)N B ) 38 e iR 20 Jik ]
D5 i VR 980 A M I3 5 TVIG 20 /) BRC WUZH 2 58 0 4 B 332 T 5 M AL 20 B g i /b o SR S, iF
SFH, T 0 U R B B AR R 30~150 nm Y BRIE B FJE #3, Rife T IETE 150 nm N, AP AR

CDOMICD63 R HMFKik, RT-qPCR¥EE, HXF M4 A, BRI /N LT S R o miR-328-3p #2356
AP TR (P<K0.05), miR-671-5p Fik/K T B AL (P<<0.05); S ILE:, IVIGA /MR
L35 A8 WA h miR-328-3p F ik /KW B FEAR (P<<0.05), miR-671-5p kKW W F+ (P<<0.01);
3L/ UL TE SN AR P miR-134-5p Fe ik K F LR Z R LG ¥ X (P>0.05) . &5i: miR-328-3p %
ik LR miR-671-5p 335 T W 5 NRHKE A LB, IVIGIRIT )G nl i # b 5 % Rk, R &5 a8 E
R VUGG 595 12 W R 800 A BOVE A 4 F A s 35 o
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ABSTRACT Objective: To discuss the correlation between the expression levels of microRNA (miR)-328-3p
and miR-671-5p in serum exosomes of the mice with Kawasaki disease and Kawasaki disease as well as their
changes after intravenous immunoglobulin (IVIG) treatment, and to provide the potential biomarkers for
the early diagnosis and efficacy evaluation of Kawasaki disease. Methods: Twelve 4-week-old SPF grade
male C57B1./6J mice were randomly divided into control group, model group, and IVIG group, with
4 mice in each group. The mice in model group and IVIG group were intraperitoneally injected with
Lactobacillus casei cell wall extract (LCWE) to establish the Kawasaki disease models, while the mice in
control group were intraperitoneally injected with equal volume of normal saline; the mice in IVIG group
were intraperitoneally injected with IVIG for intervention on the 5th day. Four weeks later, the heart tissue
of the mice in various groups was collected, and HE staining was used to observe the pathomorphology of
the heart tissue of the mice in various groups; the blood of the mice in various groups was collected and the
exosomes were isolated. Particle size detection, transmission electron microscopy, and Western blotting
method were used to identify the exosomes. Real-time fluorescence quantitative PCR (RT-qPCR) method
was used to detect the expression levels of miR-328-3p, miR-134-5p, and miR-671-5p in the serum
exosomes of the mice in various groups. Results: The HE staining results showed that in control group, the
myocardial structure of the mice was regular, and there was no inflammatory cell infiltration in the coronary
arteries; in model group, diffuse inflammatory cell infiltration was observed in the local coronary arteries of
the mice; compared with model group, the inflammatory cell infiltration in the myocardium tissue of the
mice in IVIG group was significantly reduced. The exosome identification results showed that spherical or
oval vesicles with a diameter of 30— 150 nm were observed under transmission electron microscope, the
main peak of particle size was within 150 nm, and the exosome markers CD9 and CD63 were positively
expressed. The RT-qPCR results showed that compared with control group, the expression level of
miR-328-3p in the serum exosomes of the mice in model group was significantly increased (P<C0.05), and
the expression level of miR-671-5p was significantly decreased (P<Z0.05) ; compared with model group,
the expression level of miR-328-3p in the serum exosomes of the mice in IVIG group was significantly
decreased (P<C0.05), and the expression level of miR-671-5p was significantly increased ( P<C0.01);
there was no statistically significant difference in the expression level of miR-134-5p in the serum exosomes
of the mice among the three groups (P>>0.05). Conclusion: The up-regulation of miR-328-3p expression
and the down-regulation of miR-671-5p expression are both associated with Kawasaki disease, and this
abnormal expression can be reversed after IVIG treatment, suggesting that both of them may serve as the
potential molecular biomarkers for the diagnosis and efficacy evaluation of Kawasaki disease.
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(real-time fluorescence quantitative PCR,RT-qPCR)
WOk WA W AR omiR-328-3p. miR-134-5p
miR-671-5p & ik /K ¥, M B B miR-328-3p F
miR-671-5p ¢ )| g 5 155 780 v (i) e 3k 22 & J IVIG T
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1.1 Z£B#HPp 2 E2RXNFMNE 41 SPF 4
M CSTBL/6T /MR 12 2, W [ b9 2 S 5E 52 56 3l
WARAE, LW HVF TS SYXK(H)
2019-0015, 2l ¥y 1] 37 F1 52 46 75 3 bR~ ZE Al 5
B s A= W) i 4 R0 AT . IR AR S T
(26£2) “C, AMXMEEES50% , 7= WA /N A H
BYOK . SRR T REHERKRFLTm Y%=
P [HEES (2022 4F) BF AT 55 (174) %5 | .
T i FLFT B R [ b R8RSR ) R R O
MRS ¥ 72 500 3 Fifg iR AR YRR R A R, %
W5 A% 2 B RNase A FilJBE 580 4% W% 2% 12 1§ DNase | 1
A EwE A RAEYHEARARAR, JHEE AR
ZEWEW B LR A R A BR A W]k
N G 3K I Ll AR 28 R A W o A R
I ARG e VORI 2T Y W R R AR A
FR 2N 7], —wEuk g (bicinchoninic acid, BCA)
Mo A IR R & R TRIzol i 7 g A 26
Thermo Fisher Scientific 2 ®, PrimeScript™ [l 1st
Strand ¢cDNA & B & A b5t 5 H EAYHR

HIRAF, Bulge-Loop™ miRNA RT-qPCR 2 4f it
MG 3B AE R A R A F] L, CD63 4t
R H R R s AR A R AR, CDI$Lik
WA RS ARAR . O (5.
5810R) Wy FH & & SE AR [E bR 7 &) A BR 2~ v, s
WA (#5 . Biopulverizer) M H 32 [# Biospec 2>
A, AL (5. KD-BM) I [ # TRk
AR ARAF, BHEEOH (8% Optima
XE) Wy B 3 E D s & R RE A BR A A), R AR A T
@y (845 . NS300) MW H % [E 5 R SOy BHY %
AWRAF, S50 FRHME (A5 JEM-1230)
WA A AR F KA S, RT-qPCRAYL (B .
ViiA7) W H 3% [E Thermo Fisher Scientific 2y #l,
kA (B85 . EPS300) W H il KGR A R
A

1.2 LCWE ## & & T B FLAT W 7E MRS K 5
FErh K 3% 30~32 h, @R R % th W (phosphate
buffered saline, PBS) Ve A, A 4% I kit
R4 (sodium dodecyl sulfate, SDS) % 24 .
R AH A DNase 1. RNase A Fil i & [ B i3 17 0%
FHALHEL Y ANFRIS, RE AR 2 R R RT B0 3R A
LCWE. & JH F 28 1 - B2 W) 22 16 0 3 LCWE ¥
B, DA R 5 S 50 00 v O ) o B ELTE

1.3 RN ARERZIFHHoE HEI4H
W& KN SPF g i C57BL/6T /N B 12 H 3 I % 1 3%
VREG, B/NRBELA R 341, Bt R4, FEA 4
MIVIGH , ®H4 2 BRI IVIG 4/ T 5
ORMEFEEES 0.5 mg LCWE (3 T 0.5 mL 4= 3£k
K DA ey s A5 TR Xl A 2 /0N R s v A 45 1A
PR LR K . SEIREE 5K, IVIG 41/ FRUE s i 5
IVIG (2 mg-g "), X8 2H Fnb 20 41 /N B s v 5
FRBUERER K, TH4ME, #£4/0 R4 5 mb
JREE S, MR BRI, IF BN B IR S, B O
WEZH 24U PBS 2 Mg i Ui e . 4% 2 5 W [
24 h, &IMFEARTF 4°C, 1900 g .Lr 10 min, Y4
LW, FRREL 3000 g B0 10 min, B LW, ff
T —80 CHM ™.

1.4 HE#ENEKL A PR CHRARKENS
A BSA/NROONEAL, SR OmliK . —
FOREW . AW, HsJERE N 4 um B Y) F .
VI e bt . K46, #EAT AR oE I AORE A 41 g
o, PR E . TR B R S A A/ L
OISR HEIE SR P
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1.5 #2408 m &40 K & F sk stk 2
K FH R TR (4 PBS 2% i ik B B 4% 20 /s LIl
WA, 4°C. 1500 g B0 5 min, ¥ LI REE
FFAEPE R, 4°C. 10000 g B 0> 30 min, %
i, B BT T 4 °C. 100 000 g #8 B .0 70 min,
P UUVE B T PBS G2 ohil b, B ARAS Il i Ah Wb 4
SR A A2 A Y ASCAGE 100 71 s A ) A A 43 A
1.6 EHETFTEREARLFILEBHEH
B AR HC100 pL Hh i 1A B 77 WO AR ™
oY% MR T4 CFEE2h)G, HPBS %MKk
VR, IR A RSB K o FeJE RN R Ak B
Sy RS B AL R A (RFR L 2: 1, 1:1A0
1:2) 2. WEEHPK LR E TaMmd 24 h, IF5
Sol) FEY S T2 ol S P B PR AT U € . T A S W 1 W OB T
PV IRERAN N R et 3
1.7 Western blotting % #& 3] & 48 /s & oo 37 91 364k
¥ CD9# CD63 £ X WIMBIKRTTIE, IMAH
B A RIPA 2 /i 28 vh o T ok b 24 i
30 minJ5, 12000 g B .L» 15 min it 3. R HI BCA
PN E B AWE, % E RS 20~30 pg. H AR
dn F AR PP IRIR A & W 5 min, 102 SDS-HR N 4
Tk i %E it B, 9Kk (polyacrylamide gel electrophoresis,
PAGE) J& % & B W W & &
fluoride, PVDF) J&. A 5% JBifig 4= 95t A1 1 h,
Ay A CD9 it CD63 —$it (1:1 000 #i k), T
4°CiEw . A BT (1:5000) FEHEMWHF 1h, &
R Ak %% & Ot ¥ (enhanced chemiluminescence,
ECL) B35, W5 CD9 f CD63 %K 1 £ A E M .
1.8 RT-qPCR #* # @ & 28 /) & ofo 7 Sh 36 4k &
miR-328-3p miR-134-5p F= miR-671-5p % i& & F
i FH T RIzol 3 77 42 BU#5 41 /)N BRI 35 0 36 /& RNA
LLDEPC K Jyxf B, 5% FH 23 0606 B2 3 5 RNA i
FE A4l B . HUAF i B RNA, A PrimeScript™ 11
Ist Strand cDNA & B 7 80K RNA 86§ 5 5% Ny
cDNA, Jfffi Jl miRNA RT-qPCR & 4 i 7 & k47
RT-qPCR Y"1 o S &4 . 95 °C 28 1 2 min;
95 CAEPE 15 s, 60 CiR K /HEAH 60 s, Fh40MEER;
95°C, 155, 60°C, 60s, 95°C. 15s# 7 PCR ™
Wisiw i, 5l9h Bl =ty TRBER SRS
ARAA (hE ) S8, 51950 &
5%, GTGCAGGGTCCGAGGT; miR-328-3p F,
5-CTGGCCCTCTCTGCCC-3, miR-328-3p R,
5-GTCGTATCCAGTGCAGGTCCGAGGTATT-

(polyvinylidene

CGCACTGGATACGACACGGAA-3"; miR-134-5p
F,5-GGCTGTGACTGGTTGA-CCA-3', miR-134-5p
R, 5-GTCGTATCCAGTGCAGGGTCCGAGG-
TATTCGCACTGGATACGACCCCCTC-3'; miR-
671-5pF, 5-AGGAAGCCCTGGAGGGG-3, miR-
671-5p R, 5-GTCGTATCCAGTGCAGGGTCC-
GAGGTATTCGCACTGGTACGACCTCCAG-3';
miR-39 F, 5-GGCCTCACCGGGTGTAAATCAG-
3, miR-39 R, 5-GTCGTATCCAGTGCAGGGT-
CCGAGGTATTCGCACTGGATACGACCAAG-
CT-3'. ¥ cel-miR-394E XTI A, cel-miR-39 &
AN T AR 2% B miRNA, 78 NZEIE 4] h RAFAE
AN2s 5 HFF miRNA & A58 N, 8 2 ATk
JEH) cel-miR-394E A5 1 RA 27 kA 4
AN BRI T Ah W R o miR-328-3p. miR-134-5p il
miR-671-5p ik KF- .

1.9 %3t %54 RH GraphPad Prism 5 {4 iF
TG0 . 2541/ BT Sh iR b miR-328-3p .
miR-134-5p Fl miR-671-5p & ik K V-5 5 IE 2 431
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A Ky, 22 B AE A B R AR BRI R Ty 2503
Br, #5225 03 Wk — 20 R Tukey #1735 16
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Western blotting 7 & Il 25 3 W 7R . Ah W R bR 9
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k. W 2.
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A': Control group; B: Model group;

C: IVIG group.
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Fig. 1 Pathomorphology of cardiac tissue of mice in various groups (HE, X 400)
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Fig. 2 Morphology, particle size, and marker expressions of serum exosomes
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