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CHI3L1 A8 )R FE AT 28 7D BUBS Y 5t 1Rk
Ak i vh 4 B LRI ESE

EH FHI TR ORKE B HLE EEK

(EBRFRBEELILFER SIS S, LAEE 266034)

(FEE] BW BI5o2Piii 3R 1 (chitinase-3-like protein 1, CHI3L1 ) TEJIIE (Kawasaki disease, KD)
FE IS 5 /)N BB SRR B ok O3 v VR T B T FENL . To3E s 4 IR e SPF 9% C57BL/6 /NERBERL 43 1 TE
X FRZH RIS RY A, B2 10 H o AR ZH /)N B o N I3 kT 1 LAT DR 4 B BE SR Y (Lactobacillus casei cell wall
extract, LCWE) 0.5 mL A4 KD FE M3 58 /MUY, X0 IR NG i e S A5 i A BRER K . TRETIR 38 3 0. 38 7 KA
14 FWEE/NEUR—FE B o RV IFIANG L e L MGG IR SR LU B 2784k o SR FHTERERR 6 5 R P AGE I /)
BRI 3 i CHIBLL K7 o SR A A 2 e e (6 e K CHIBLL . 1fi & 1t A5 7 (von Willebrand factor, vWF) |
- NEEH (a-smooth muscle actin, a-SMA ) FE 7Lk S KL 23 H 1 263k B e v o SR Western blot 5K 5k
MRSk 2 rp CHIBLL, vWF. ML N 4588 1 (vascular endothelial cadherin, VE cadherin) . 2 Bt K 2 [iff -3
(Caspase—?)) . BYUJERELE-2 (B cell lymphoma-2, Bel-2) . Bel-2 4 X & T (Bel-2 associated X protein, Bax) . %
3% ] T kB (nuclear factor-«kB, NF-kB) M g {1k NF-«B (p-NF-kB) FRMEN . R OARAE /N W
CHIBLI & A BZE W bt (P<0.05) . 5%t HRZEAR L, BEARZ/NBURIR SR 24 CHIBLY Rk & TS B,
VWF FA TR . A4/ CHIBLL, Bax, Caspase-3. NF-kB B p-NF-kB 8 [ HI%H 205 5 W 4 o -t B2
(P<0.05), KM vWF ., VE cadherin fl Bel-2 8 RO R RAL T X IR (P<0.05). %518 LCWE A AT KD
A AR/ NS, ifE M Oeb AR 3l bk CHIBLI B3R5 KF- Tt m, Al BRI S 1 S A5 U5 A B A B O A etk
Skt A AE= R [RELHRILAIEE, 2023, 25 (12): 1227-1233]
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Role and mechanisms of CHI3L1 in coronary artery lesions in a mouse model of
Kawasaki disease-like vasculitis

CAO Yue, GAO Shuai, LUO Gang, ZHAO Shui-Yan, TANG Ya-Qi, DU Zhan-Hui, PAN Si-Lin. Heart Center, Women and
Children's Hospital, Qingdao University, Qingdao, Shandong 266034, China (Pan S-L, Email: silinpan@]126.com)

Abstract: Objective To explore the role and potential mechanisms of chitinase-3-like protein 1 (CHI3L1) in
coronary artery lesions in a mouse model of Kawasaki disease (KD)-like vasculitis. Methods Four-week-old male SPF-
grade C57BL/6 mice were randomly divided into a control group and a model group, with 10 mice in each group. The
model group mice were intraperitoneally injected with 0.5 mL of lactobacillus casei cell wall extract (LCWE) to
establish a mouse model of KD-like vasculitis, while the control group mice were injected with an equal volume of
normal saline. The general conditions of the mice were observed on the 3rd, 7th, and 14th day after injection. Changes in
coronary artery tissue pathology were observed using hematoxylin-eosin staining. The level of CHI3L1 in mouse serum
was measured by enzyme-linked immunosorbent assay. Immunofluorescence staining was used to detect the expression
and localization of CHI3L1, von Willebrand factor (vWF), and a-smooth muscle actin (a-SMA) in coronary artery tissue.
Western blot analysis was used to detect the expression of CHI3L1, vWF, vascular endothelial cadherin (VE cadherin),
Caspase-3, B cell lymphoma-2 (Bcl-2), Bel-2 associated X protein (Bax), nuclear factor kB (NF-kB), and phosphorylated
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NF-«B (p-NF-«B) in coronary artery tissue. Results The serum level of CHI3L1 in the model group was significantly

higher than that in the control group (£<0.05). Compared to the control group, the expression of CHI3L1 in the coronary

artery tissue was higher, while the expression of vVWF was lower in the model group. The relative expression levels of

CHI3L1, Bax, Caspase-3, NF-kB, and p-NF-«xB were significantly higher in the model group than in the control group

(P<0.05). The relative expression levels of vWF, VE cadherin, and Bcl-2 were lower in the model group than in the

control group (P<0.05). Conclusions In the LCWE-induced mouse model of KD-like vasculitis, the expression levels

of CHI3L1 in serum and coronary arteries increase, and it may play a role in coronary artery lesions through endothelial

cell apoptosis mediated by inflammatory reactions.

[Chinese Journal of Contemporary Pediatrics, 2023, 25(12): 1227-1233]
Key words: Kawasaki disease; Chitinase-3-like protein 1; Vasculitis; Coronary artery lesion; Apoptosis; Mouse

JIEEG  (Kawasaki disease, KD) J&—Fh 24>
B PEARRE SR AT R, 1967 4F fi H AR B A 10 &
VEEWRGE , 2R AR KZ . 8
PRIk A5 R AR et i SRR 1 KD Je ™ E T
G SR AR B Tk A (coronary artery lesion, CAL),
WNAAG B B A LAY, CAL Y & A F80] & ik
15%~25%, BRI $% 32 # Bk i 4% 9 0% Bk A
(intravenous immunoglobulin, IVIG) ¢ Fi] &] DT Ak 6
7, CAL BB AT ik 4% = o KIPLISK, XKD
JIT B CAL T B 1 9 LA B 2 2o A b 437 BIL T oK
WIBA 1 il o RS VR0 7 2 RS P 1 A8 28 R 3R
I M SO A E I, SAEXT KD M4 P B 4
T U™ RIS A T R R B B R,
TR T i KD BI04 N B2 A s MEB A BILA 2 B
16 KD FL] CAL (Y Gz —

S M 3FEE H 1 (chitinase 3-like protein 1,
CHI3L1) 2—FhRIEMEMER D, Eatk. Bdmm
S R 58 E 2% A H 2% R A o3 0 o A
1L CHI3LL K P Tk 2 598 1 24> Qs A= ) ot
PR, ALFERAEVLS . AL 0 e A g T2 5%
CHI3LI 7 2 Fh 48 SiE P95 vh AR A 4% 4 B A
ZIWSEIESS, CHI3LI AT REE A A R YERIN S
55l R Bk oks FERE AL E JRAG L 0 SR, HHT
i A B ) CHIBLL J2 7578 KD &L CAL IR E . &
JrRAE o ASBESE 5 1E 23 B T I FLAT TR 20 i B
W5 (Lactobacillus casei cell wall extract, LCWE)
U5 T Y KD FE I 58 /) BUBE AL CHIBLL Y3835
TEOL, #I4R1F CHIBLL 7 KD i CAL Hh A1
S CTETERL o

1 M5 RE®
1.1 FENERIRF

CP100NX # # 2.0 HL0 T H A Himac 23 A ,
7 B BRSO T 7 R 2 A R B A R

22 U RE Wi A5 AW T 3 18 Perkin Elmer i 70 A FR 2
Al o TS FLAT TR B A T st g B A M HOR
WFoERE, SR A ) & T R AN SE
REREAGRHARAR, T e EmiRa (SDS).
EHEZ IR (ribonuclease, RNase) . i S 4% Wi AZ iR
fif 1 (deoxyribonuclease I.DNase I). JHEAME.
MRS 41735 35 2L T A6 st RS R A R A W]
BB 39 (CHIBLY) Al & (PigHK sy
W R E ) T T I & s B R IR AR A BR 2 ]
St CHIZLL . B Bel-2 7044 1 T35 [ Affinity 2%
A, BPLa-SMA. P a-SMA . BT VE cadherin
BBt Bax. RPL Caspase-3 HLAKIA T 3 [F Abcam 2
A, RAYUNF-kB, Rl p-NF-xB PRI T 52 [ Cell
Signaling Technology 2% &) , Fl#T CHI3L1. % ¥t
VW, IFEST RGP R 1eG g T RN =&
EEARARAE, Bt B-tubulin Fr iAW T i
Abmart 2y F] , Alexa Fluor 488 5 iC 7 $T fl 1gG .
Alexa Fluor 647 #5ic £ 91 4 IgG W F 32 [E Abcam
2l
1.2 ZEILCWE

AR SCHR B BB VE ™, M T RSB
PR T MRS A5 FR R, 1 37°C IR 3T
iR 48 h, ZEOHFEE IR TR, 152w
ULVE o T UTTER A 4% SDS I 7 % i1 5
BEJS EAT B D AMIBERE, 25BR SDS M AR EF, R
RBNIVEY) o ) H AP KK 73 51 A RNase. DNase
I | EEABEOHE, B PHAEEOFE
G, A HIPBS BEDIVE, 4ol 7 I A
AR, BCRFERON LOWE, il RS B e i
K3k ) & M LCWE & &, Wk E R
1 mg/mL, HTIE2E805: .
1.3 SRS HSAE

SPF Z¢HEVE CSTBL/6 /ML 20 ., 4 Jilile, 1A
20~25 g, WF bt 4k A ARSI Sh W H AR A PR
H [BAHIIES . SCXK (4) 20200009], A<
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ROZMWLFHRAHMEASHEZAMAE (1Y o-SMA (1:200) 4CHF LR, KHEIMAZ

SEICE TR . 202304C5712202306069) o A /N
N PERRSR L RS KSR sh R LA B3R5 5
T 0] 43 Ay T 6 B R AR 2, AR 10 . A8
R /N BB 13 5 LCWE 0.5 mL, X BEZH /N
I S A A B R K . A IE T S R S A 3
KT RAE 14 RME/ NI — N, IR
55 14 REEX/INRAE TARE

1.4 HmE

P/ N RoE SR TS 14 dJ5 L SR 4% K&
AR (0.1 mL/10 g) G s 78 5 % /0 BREA T Rk
W, 8 FEIKEUAL0.5 mL, 2 000 r/min £5.0> 20 min,
YN, BT-80°CIRTE, HTIRs LBk
17 0 N = W 8 1 e D= N M A s
IETPER BT T R iR, AR B s . B, 4 B HL
WO S S AR S, FEREEMET,
e BOEEAR B BRAREB , - DL W 2 1 92 18 396 1 7 381 B et
R IKALLL . —FB 5 5 {R 2 Wik 4 20 2 9L Ik 21 2R
4% 2R B EE R TG, & TERASE, 17
AU H2E R 5 53— &R oy IR B Pk 4l 2L s T
-80°CUKFHRAE, VIASIELestmfiif .

1.5 HARB-ROLE

BN BREE PR 30 Jok 20 20 5 ML 20 20 5 I 2
JEHE IR, HET W IRERTIEN, 2
Ja BT AR K )RR R 3~5 pum (Y]
F, B T IR AORS - L (hematoxylin—eosin , HE) %
o, e WA FULES, REEUZI T,

1.6 EFBX & IR B i%

B -80°C Fh ORAF /N BT , 4 U W 452K
HEATRTIN AR bR M RO B (OD) E T
CHI3L1 .

1.7 RERXLEE

RGP 56 U a7kl A il - i LI
N (a-smooth muscle actin, a-SMA) 46 M %%
20 /)N BR R AR B0 JDk 28 2 PR B i 4 i A ot A s R
¥ (von Willebrand factor, vWF) F1CHI3L1 £k .
TR SRR Z R PRERFE, AR EY A,
7T I R B TE 60° CEIRAG Th L% 2 h, &
SRS KA. BUREE S, RN S
BELBRT 1) 25 YR IBE &5 20 min,  10% 1E 5 2 I8 28 Y ) A
20 min, S —$LRPT CHIBLL (1 :100) . R
PLa-SMA (1 :100) FlHLvWE (1:100) . ByT

HT Alexa Fluor 647 ¥ i 3¢ T % IeG (1:100) .
Alexa Fluor 488 FRic EHL R IeG (1 : 100) = i ikt
JEWFE 2 h, W L DAPLY A, HEB R E R, EIE
B TSI R RIS
1.8 Western blot #:il

HL-80°C I RAEREIRBIK AL 2L, BHES R ImA
AR, B0 5 BT WO BCA A 2
R . U DN AR (28 SDS- 38 1 I Ik Jie Vi Je vl
K, B S B, 436 n A — 3t it CHIZLI
(1:1000) . fPL vWF (1: 1000) . B PL VE
cadherin (1 :1000). fa¥tBax (1:1000). It
Bel-2 (1:1000). %t Caspase-3 (1 : 1000). %
PUNF-kB (1:1000) ., H#HLp-NF-xkB (1 :1000) .
SAL B-tubulin (1 : 1000) 4°CHFE L&, W H Xt
BEANA Z el i 1gG (12 2000) . =40
IeG (1:2000) ZWPEHF 1h, ECLRE ¥ . H
Image J 43 4K A5 BT 45 25 IR BEAEL, DU H AR 1A
TR BE(E 5 28R 1 B-tubulin JK A 19 LA 1E R B
(AR A ik i, SCIRAr R B3
1.9 Sit=ah

K SPSS 26.0 #4F%t i 2E 47 G025 40T
FFEIERS BT R GORNAREL £ hrifE2E (X £ 5)
FR, WAL HLBCR A ST AR AS R 5, 24y
BRI 2 7 25011, P<0.05 W2 S A 4

PED S
2 R

21 MWH/NMR—MIER

MERE RS LCWE 3dJ5, SXTIRAiAf L, Bl
HNEHIER T, NGRS, RERET) NI,
7 dJE A A B0/ U s P s K, U IRAE .
MERLH N RE [ (21.0+08) g %X R4
[ (242+1.5) g] P (:=6.025, P<0.001, n=10),
2.2 BRIk RBIEARAHELBLER

Xt HEZH /N B IR sl Bk AL 20 B 52, N
B MO HES R 5, T BRI JC AR VR4 iR 3 5 A A
2H/INER IR BN DK 2L P BB RO, P B 2 P HE 51
AL, FEAA KRR o % R /)N BRI
IMEZERYSERE, AR WA TR ZH /)N RO E 28
ZU i B MAREE | e WIE L,
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sEREIK (x 100) JEIE (% 40)
HIEAL el e e
- i ‘

. A ‘ ] CEA \
HETRIZ e {1 NG

JECS e .

E1 BERIBKEMAFALAHELBER Oty n=4) o REAL/INRURDIR S Ik UM B 1 5 4%, P 24l

EFEF RS, J I JC A MR AN AR o BB /N FRURDIR Bl DR R IR OI6H . P ARSI ZE L, A Bl A R R PR A0 i
X BT/ N UM IMASERG e, , R UL A o AR/ IN UM INEZEL 2t 3L | ﬁ@ﬂ“’l [EIEE)

2.3 WH/NRMEFF CHISL1 & =Ebik S0 a-SMA Jefty, 50 N DAPI YL, a-SMA &
FREARIZ L CHIBL1 & [ (4.0+0.7) ng/mL] ML S WL bR S 2 —, AR RCE AN LS 1 45
BT [ (1.9+0.5) ng/mL] BEFE (27192, FA AR T . AR 21 /N U IR Bl ik 4 4 vW R

n\,

P<0.001, n=8). FRIRBR R AR, WE 2.
2.4 WH/MNRBIKBIPRHELF CHISLT F1 vVWF ZFE BeEu Y s R RN, &4 CHIBLI e fh,
BEMNEMEAEEMSTH 2160 o-SMA (0, WO A DAPLY (A, BIAIZH /N,
RIEPRN Y a5 R R, 40 vWEF Y fa, TEEARBHIKAH 2 CHIZLA FERE IR T . LA 3,
vWF a-SMA DAPI Merge
Xd‘ﬂagﬂ | -
- -
B2 WANRBIRIAR P VWFRIE (EEICDMEE, x40; n=4) LI v W Hefi, AL n] WL 7.
LT, B OB AR, 2400 a-SMA e (a, PRI LI 4@ 555, W6 DAPTRYL (5, KIAIZL /N R
IRBHIKZH LA VW F 254800 IR 2H FEAIK
CHI3L1 a-SMA DAPI Merge

X HRZH

- -

B3 WHE/NRBIRBIBKALE & CHIBLT RiE (IEBEWCRMEL, x40; n=4) Lo CHIBLI Yeth, S HAZH 4%
AN, AR ] LI AR A LT8R o SMA Yot WAL ] WIS AT (a5t ; WE A h DAPTEZ YL (4 #ERILL/N FUE
IRBNBKLHL AR CHIZLL kB0 B T
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2.5 MWAMNREIK s AKEL H CHIBL1 & N K iR
EMEARRIE

Western blot 5 -/~ , SXFIRAAHH, A
41 AR B Pk 41 40 b CHIBLL 2R 1 3Rk K EF e (P
<0.05), TR FR Y8 1 vWE & VE cadherin 2
HFIRKEFER (P<0.05), W1, K4,

F1 WANRBIREPKAL S CHIBLI KA K
IREMEERIEKTELILE

(x+s, n=6)

205 vWF VE cadherin CHI3LI1
paplizeicl 1.30+0.22 1.52+0.22 0.37 £0.08
RIS 0.59 £ 0.10 0.87 +0.23 2.60 + 0.26

i 7.144 4.173 16.245

Pl <0.001 0.006 <0.001

e [YWEF] AP MARE T [VE cadherin] 155 N 52 8556
HH; [CHI3LL] SE2HEmE 3 FEE A 1,

XL HERIZH
VWE | o =% |300kD
VE cadherin .1 90 kD
CHIBLL [ i . | 43 kD
B-tubulin [ SEEEGE— S | 55 LD

B4 MENRBRIKBRAF CHIBLT BHEIREY
BARAETHE

26 FHNMREKRIKARPARBATHIERD

Western blot Z5 5 7, 5X%AIAH L, B
H R K H S Bax . Caspase-3 85 H A KT+
w5 (P<0.05), Bel-2 8 FH#RBKFFEML (P<0.05) .
W2, K.

®2 RMEANMRERIPFARPARBTHEIES

FRIKKFILE  (Fxs, n=6)
2051 Caspase-3 Bel-2 Bax
Xof B4 0.44+0.13 1.89 +0.30 0.69 +0.20
AL 0.80 +0.12 0.72+0.18 1.54£0.20
tfE 4.018 6.637 6.033
PIH 0.007 <0.001 <0.001

:: [Caspase-3] Bt R F1E-3; [Bel-2] B bk 40 M9 -2;
[Bax] Bel-2 403 XM .

X HRZH

Bl | D — 26

Bax | — N (2!
B-tubulin — 55kD

E5 mANMRBERIKARPAMATHEXERRIEES

Caspase-3

2.7 MWHNREBKBNPKAL H NF-«B. p-NF-«B
EAMRIEKEEZL

Western blot Z5 3 7, S XTHAZH (0.45+0.09)
Fedg, BAUZH (0.81+0.06) JEIR B bk 4H 41 f NF-
KB A AKCET R (1=5.851, P=0.004, n=6) ;
EXTHR4] (0.37+0.15) #, BRI (1.69+0.12)
5k R Bl ik 41 21 p-NF-«xB 5 111 R ik K V- T (=
11.996, P<0.001, n=6) . VLK 6.

X AR itk
NE-kD | — — | G5 ]
p-NF-kB — 65 kD
B-ubulin | EEG— A | 55 <D

Ee6 MWANRBIRENEKALRHPNF-B, p-NF-xBEH

3]

KD & —Fh DL & $0Ch 3 B IR A 4 B v 1fn 4 R
PEE, WU TSZLITFRILE ", %P E 5
R TR Bh bk e B 28 SR SN B B R, AT
SO0 A 5 IURE . ZEVE O Rk R 3R ]
KEBFHLIX, CAL BN JG RAFAF MO WERS 19
B Y RS HTETIVIG ¥z T KD L,
10%~20% 14 KD LY IVIGIGIT LI 2%, 154 i
JEA CALR XU 1 4Ek, 1% KD AR 2 ik A
B 40 M A5 A5 L I 5 B B 96 KD IV I & 1Y)
PHARSRMS . RMENR (NA4EN R 1. B4
26, MEINILHE T o FINF-B) 348 5E FIZH 41
IR, EOH KD B CAL & A 1N H 40 i 0 e i
AR ZE " L, BRI KD AR F Y
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YERIPLE, SRS ST 2236 97 FTEGE CAL B FiLS G
RHEEL,

CHI3L1 J& T 05 1 /K fif il 52 0% 18, gk FR -
YKL-40 "', ZE A RES S A e B . TR S
JRR, FZ B aisb AR e . AT AR
7. 259 DL N 4% . CHIBLL t 2R 40
FEA AW, BLAEE AN . rheP 2 A
WLARMEEE 51, teAh, CHIZLI 7E 2R 4 2R 5o gk
Wb EEE EEAER, Wk s ko AR i AL E
MBIk 48 % L Kwon %58 7 BFSY &30, CHIZLI
TEFEAR B Kok FERE AL A8 v 3%, CHI3L1 AT LA FH
V-V LA A 1] B R a4 B IR S B AN R
WS, FE B AR Bl ik BE B i & AR
", van Sleen 4§ " WFFERH, 7E B 4 sh ik 4
BT, CHIBLI Al 5 A 40N 13 321K a2
AHEAE S AKVERK 3842, g SRE R Y . 140
WESR AR A A B A

PR IR S LOWE R & /N iU Ak £ 3l kR
T AR B Bk e, HAH U FEE | ThRE RN G0y
FEAE 5 KD Ao g 2 A9 i 45 RARH AL >, 2
R UL A I AT 4 R R A KD R I 4 /)N LRSS
BRI Ik 2 — o ARWRGE I i BRI S e e B . A
¢ Y th S Western blot A6: 0 1E 5 X BR 21 /)N BRI
BRI I R ST LOWE #4 2 KD FE AT 98 /N BRI 21
INEUERIR B KL 40 CHIBLL B9 26357k, 4553 i
G0 IR /N, TR A 1 e bR B fik 4 21
CHI3L1 KIA/KF-I] oy, PRI FRATT4EI CHIZLA
(it IR BES 5 T KD Fr8 CAL 9 & 4E o BRAEF
FEFRWL, Pz 40 ) B R A5 2 KD A% G B BEATL
il Y ARSI TN B bR AR S A T A
IR, 450 KD RE M A 4 /N B ek 3h ik 2
Ak PN ARSI VW ]2 VE cadherin 26 35 7K - [
ik, JFH AT G Rl R, X EA/NR

ARSIk v W Dy ik, i B2 /) S
R L vWF AT IR s AN JH T-FE ] Bax

e Caspase-3 3¢ ik 7K F- B & F o, 408 T 5
Bel-2 FRiAKF-HI I TR, #2275 CHIZLL Al figid@ it A
S EEAT- 25 KD mAF B . NF-xB &
—PAZEL SRR, ADRIEC R IR IE A PR IA TR
PR NGRS KN 4EE A T, 25 KD I8 20
Pttt . BREMFFY & 8L, CHI3LY Al i s
NF-«B i [ AIE 2 i 20 0 B ok i >0 AR gE 4 2R
FWILE KD A 145 98 /1 BRUAY 7l 4R 3 bk 2H 2 v NF-
kB. p-NF-«B #ik/K-F- T, 425 LCWE i 5 1)

KD #1145 48 n] RE &3 1 CHI3L1/NF-kB 15 53 J 3
G ILAE PN R 2R T

ZE LTk, LCWE 5519 KD FE M4 2 /)N BURL
Al CHIBLY WY ERIAZKE T, AT Re i 2 M 0
AT ML PN 2 AR R T stk s ikt 49 b & $5E AR

o A RN CHIBLL J2 anff i i NF-B A S 19 4
PEAF 5 BRI & KD AT P R 2008 11— 20 1F
5%, AWFSE MIEZR CHI3LI #Wiil KD )L & 2 CAL
IV TE A Db s Pt 1 B A 7 1l o

RS

.

A AR AR A LA B

(& % x #]
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