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MCC950 T NLRP3 A/ IMAX TS I BEZE ERiRR
1RBIK R RS B 28 N R AL A Bl 7K S B 5 Ml *

i, BN, R E, A

(1.EMAFHMEER FRELEEESF, WI KE 610081; 2. R#A T4 F X
EITEHRTARS TS 2R EFA, W R4 610031)

HE . BE A MCCI50 T NODH#Z A G £ HIRAR X E G 3(NLRP3) K i ka3 HE P b A
HJm(COPD) X RAE T HAE R M ML K-TF e Hm, FiE o0 R D ARAS A3 R4, COPD 44
MCC950 28, K A5 % $a5 A5 1018 509 7 75 240 COPD K AR . HE 3 & 547 B40 K K2 SR I T AL ; B
Bk %U’h‘fﬂ:a(ELISA)vB" | ZAK RARE BRI 2(MMP-2), KA+ E%Kaik-—9o(MMP-9), KR4k
GBI E A —1(TIMP-1), KR4 EE Qi LIrH H-2(TIMP-2), MEFCEF—a(TNF-a). &L
Z—-6(IL—6)7KF; Western blotting | &-20 X A NLR P38 % 5 & &34 5 #i] K R pE BR M A 2m RO ASAL B T KT
£R Lamarkin, COPDAKX KM F NLRP3, Cleaved caspase—1F= ASC & G Aaxt Rk F & (P<
0.05); MZALRFILE = FRILIRG Ao K 2K EHE (P <0.05); fiF MMP—2, MMP-9, TNF-a#=IL—67K
FH5H(P<0.05), TIMP—142 TIMP—27K-FHAK(P <0.05); 0 X A G RIRE . &R mnfe's B @A/ B B ¥ 3438
Hr(P<0.05); #phkfreg bt n ioK-F 3 m (P <0.05), FULEHMCCI50/6, VA EI8ARIGIFE]# 4 (P <0.05),
Z5iF MCC950 THENLRP3 ¥R MG, 4895 % % COPD K RAF T8, & COPD K XA, A
FAAR A P b 28 B P52 L84 KT

KR - RHEFEEMERE ; MCC950 ; NOD AR E G L MBARXEG 3 ; sEmR 4 m e

hESES . R56221 XEAPRIRAD . A

Effects of MCC950 down-regulating NLRP3 inflammatory vesicles
on airway remodeling and EOS levels in rats with COPD*

Chen Pei', Chen Xiao-ju', Du Zhu-man', Wang Cao-hui’
(1. Department of Respiratory and Critical Care Medicine, Affiliated Hospital of Chengdu University,
Chengdu, Sichuan 610081, China; 2. Department of General Medicine, Yingmenkou Community
Health Service Center, Jinniu District, Chengdu, Sichuan 610031, China)

Abstract: Objective To investigate the effect of NOD-like receptor family pyrin domain containing 3
(NLRP3) inflammatory vesicles down-regulated by MCC950 on airway remodeling and eosinophils (EOS) level in
rats with chronic obstructive pulmonary disease (COPD). Methods Sixty mice were randomly divided into three
groups: control group, COPD group and MCC950 treatment group. A rat model of COPD was established by
lipopolysaccharide combined with smoke. HE staining, ELISA, western blot and flow cytometry were used to
analyze the structural changes of lung tissue, bronchiolar wall thickness, wall area, wall area/lumen perimeter,

NLRP3-related protein expression, airway remodeling-related factor levels and venous eosinophil content in each
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group. Results Compared with control group, the levels of NLRP3, Cleaved caspase-1 and ASC were increased in

COPD group (P < 0.05). The lung tissue showed serious pathological injury and large accumulation of inflammatory
cells (P < 0.05). The contents of MMP-2, MMP-9, TNF-o and IL-6 in serum were increased (P < 0.05), while the
contents of TIMP-1 and TIMP-2 were decreased (P < 0.05). Bronchial wall thickness, tube wall area and tube wall

area / cavity circumference were increased (P < 0.05). The content of eosinophil in venous blood was increased (P <

0.05). After pre-injection of MCC950, the above indexes were reversed (P < 0.05). Conclusion Down-regulation of

NLRP3 inflammatory vesicles by MCC950 can affect airway remodeling, ameliorate lung tissue injury and decrease

the content of EOS in venous blood of COPD rats.
Keywords:
containing 3; eosinophils

P M PH ZE P i %5 05 (chronic obstructive
pulmonary disease, COPD ) J& — i L5 22 7 75 (1) it
SRR FFAE B R WL . 2 R PEGE PO, R
SRR GE A, 1 R B AR 218 0t R OF
SR B RS A SN R RAE Y R
A B SR A I S B0 I T 2H AR i 45473 J2 COPD
BECTRY FE AR H R R AT 82 A 80097
COPD (9B, P IL#RE B COPD R 7 Hems KA
RS KM BR G T & IR 2 5 & COPD Y 5C
HiaR Rz M, DIEMRERY], S8 RETH
MAERBE 6 > LA Al 52 il B3 5E 19 COPD gl 5 1P
UTAESR, I A MR A 25 1B 5 i 2 M- B COPD R
iE RN 4 b 3 22 19 COPD s 5 RIAS 2 1 )32 hif
F o BEFEAE A 00 A 55 1065 s 22 mT LA 2 R
i 20 M PR 0 R, i iR R BE T - o (tumor
necrosis factor—a, TNF—a ) I —f‘:ﬁﬁ%%—’y (Interferon—+y,
INF—y) S 0T N1, AN BE A7 A A5 4EL COPD Jig
R T B M A I R 3 g B 2 g AR )

NOD # 32 A 3 1 45 #9 0OHT OC 25 11 3 (NOD-
like receptor family pyrin domain containing 3, NLRP3)
(R AE BT S B )1z, HRE I — R UK . BR
FeAE EA AR RS, BENTSEIE HH NLRP3 2 5
COPD (%4 . A JEP™, NLRP3 U J5 45 4 ) F i
8 T2 AH B 5 K 2 1 (apoptosis—associated speck—like
protein containing a caspase—recruitment domain, ASC) ,
P2 dE 2Pt 2 PR & -1 (cysteinyl aspartate specific
proteinase 1, Caspase—1) JE M ARIEARE GV, 53l
Caspase—1 1Y F £ 1k 24 i JF £ ¥F B 40 ML/ % -18
(Interleukin-18, 1L-18) Fl H 41 M /i~ & -18
(Interleukin—18, 11.—18 ) B4 53 14, Hiégglﬁ_n{“nﬁlhéﬂ
o éﬁiﬂ@ﬁ% 51 % COPD™ M, [k, 1% NLRP3

—TRAEIR YT RO B COPD By A A | A

pulmonary disease, chronic obstructive; MCC950; NOD-like receptor family pyrin domain

HAEM G WM E . A58 & 6 CoOPD K R
PR 4 NLRP3 #1351 MCC950 X COPD () ¥ 1
RITRIOR

1 #MR5EEE

1.1 EEMRIFNEE

NLRP3 1 57 MCCO50 (& ¥ Fig A £E ¥y B4 A
BRAHD, IRep(du &Y AR ), NLRP3
U CRINR A YRR ) | 246 19 2 Pt 202 2 1
fiff —1 (cleaved cysteinyl aspartate specific proteinase 1,
Cleaved caspase—1) FLA& (B DAE RV AE W BHECA R A
wl), ASCHUIE BBl H (B—actin) PTAK (3£ [H
/Al ), Goat Anti—Rabbit IgG (H+L) HRP
G E R BHH A RS F] ), Mouse ELISA 25
& WUMBER A W AR B AR AT, TFAKE -
1. (hematoxylin—eosin, HE) 4 537 & ( FiE R LA
YWREARAF),
L (L R AR A IRA R B
£ 22 vh i (phosphate—buffered saline, PBS) ( I ¥ 21 %
RAEYBEARBRAF), G E 24 (dbat &R g
FEREARAG) . AW R L. RIS O
HL (3% [ Thermo Fisher Scientific A& ), 2¢)6 0 {#5E
(LB ARA A, BERBE RS (1
MR AT BRA R ), BEbR AL (€ E BioTek 24 7] ) ,
B H AP B S BG  E R A8 (FE1E] Protec /43 Al ) o
1.2 Zh¥RBISHEFnsr 4

T SD K BR (6 ~ 8 JEl iy ) 60 HLI [ It 42 A5 24
S ] (S256 3 4 A 77 R T AIE 5« SCXK 5 2021
0013; 55 5 3l ¥ fit FH 1F W] HiE %5« SYXK 75 2021-
00162023-06-05) , A FFAE(23+£1) C | 12/12 h /&
WASREIRBE T, IE 5 4 TR gk . /N BB
L3 R X HEZH . COPD 41 FI MCCO50 4, #4120 H

Santa Cruz

RIPA (Radio Immunoprecipitation
Assay ) 24
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COPD 41 H1 MCCO50 21 K Bl 2% SCHK 10189 77 1 4 11
B 2208 A 00 55 K 5155 30 d & | COPD R fU S
B, b IR SO T Ak B BT B AT ) T 24 h
MCC950 2H K B i 7 5 60 mg/kg MCC50, Xf A ZH
55 COPD 20 K BT 9 % 55 PBS. 5 31 K fi JH ko 2
F 2 #1 (200 mg/kg) 2 SRAEIT A R, IF IR S0 50
B o AR SEEGAG 2 B2 Be sh W 18 P 2 57 s fbifis
1.3 HERE B KRMARRETH

i G R AR AL R U , S7 B A PBS
HETERGEE, 4 CARAFT 4% 2 R W 2 S 5,
W HIRE AR K, Ak 2, U1k (R
5 um) o IRAKEFILLAR UL (B 0 S8 AE 72 B2 PPA A
R0 ~ 45310 5 sUEHEATIFAG . 043, TERIER
Wi 1, BERIE; 27>, PERIE; 370, BHE
RAE; 457, AEWEERAE . (I Image TER I Hr
R A 2R LA SR RE IR R, O TR R
T RIS BE T AR Js J A
1.4 EREXGEWMHRIIERRSEZTLHEXE
FIkF

KRERZ RGBS S, 5 pL
v PBS HEATHEGE , H A 3 Uk, Who AR H S AU il v
PE (bronchoalveolar lavage fluid, BALF) . & H fiff ¢
B P2 W B3 56 T E BALK Hf i S T 4 iR 2R 1 -2
(matrix metalloproteinase—2, MMP-2) | EE4EEA
fiti =9 ( matrix metalloproteinase—9, MMP-9) | 4R
B OO 4 21 Wl K -1 (tissue inhibitor of
metalloproteinases—1, TIMP-1) . 2 it 4> J& 25 11 il 41 21
) 55 =2 (tissue inhibitor of metalloproteinases—2,
TIMP-2) | TNF-a . 1 41l fl 4% 3 -6 (Interleukin 6,
1L-6 ) /K- , 484 A i A% 42 PR R & BB A3 1547 .
1.5 Western blotting # Ml NLRP3, Cleaved
caspase—1F1ASC EARIA

R4 28 PBS W Uk 7, I RIPA 22 il 2
3, IFAE 100 CF A& 10 min, SR F7E 4% ~ 12%
(1) SDS-PAGE |- 73 % Jf- ¥ # £ PVDF £ | o = T
F TBST (50 nmol Tris—HCl, 150 mmol NaCl, 0.05%
Tween 20, pH 7.5) 1114 5% JI g 2F W5 BEL 6T 1 b J5
4 °C AT M — 9045 5 M 5 MR (NLRP3 | Cleaved
caspase—1 . ASC Il GAPDH) ¢ & 7%, BliJ5 £ = iR
THI =2 HRP 255 PR T 4 ho {13558 AL fk
SR OGN RR) £ X & 5 . GAPDH NS 1R

M, fiiH Quantity One A W A L R JE (.
1.6 KRFEBR ALK &L B FoKF e
RIS i 565 30 KA, 4l FH G LE 2241 (30 mg/kg)
JRE R BRL, R4S 20 R BRF KM 2 mL, R A L
D18 8 R S W dXh 800 18 4 [ S 1fiL 7 43 A A
JE W8 TR MR 20 MK SF- 5 R T T B B 75 W R 3K U
S 1ML Y5 P T P 200 i e £k PR 7K -
1.7 SitERE
AR 23 A1 R FH SPSS 25.0 e it 4k 4k . TR
FHBIEL + bR 25 (x + ) FRom , LW 225001, IR
Fe 8 LSD—t K56 5 P <0.05 22 A Giit¢ 3 X,

2 #HR

21 BAKXKRIMALREBLEHTWL

HE Yo 25 5L R, X B4 K RO I 41 8L 35
IEH T COPD 25 3¢ BHL ™ 1 Ay o 381463 43 1 4% 4
M KR RAE . 5 COPD 41 H i, MCC950 4 K [ AY fii
NPT B 3, JNE AN B s> . LA 1.

IR ZH . COPD 2H Fll MCC950 2H 4 4iF 2 Ji 3F 43
3518 (0.52+0.01) . (3.76 +0.05) . (1.34 £0.02) 4,
S, Bl EM, ZFARITFEL(F=
14.673, P =0.000) ; 5 XJ FE 2 e %, COPD 41 4 i 72 J&
P43 3 (P <0.05) 3 5 COPD 4H HL 4, MCC950 4H &
SiE B FE VP4 BRI (P <0.05) &
22 FBAAXRAZSEEZEE.EERR.EET
/R EK LR

X BEZH . COPD 4H Fil MCC950 ZH K L 41 <7 /< A8 e
JEEJE A RE T REURN B RE R/ A b A, 4 254y
B, 2% E G 2# 2 L (P<0.05) . 5% R4
B, COPD 2H K FRUAH S A8 RE J5E 3 |/ 1 T FRUARI A e
I AR/ R K ¥ T (P <0.05) 5 5 COPD 41 b %5,
MCC950 ZH K B 4 = A0 A5 BE JEE 1B 487 I T FHORT A8 BE
T AR J A S B I (P <0.05) o WL 1.
2.3 KAKXRMMP-2,MMP-9, TNF-a, TIMP-1,
TIMP-2#0 IL-6 7k F L 3%

Tif 366 G 72 T B0 25 R 7, xR A COPD 4
1 MCC950 4H ) MMP-2 ., MMP-9 , TNF-« , TIMP-1 |
TIMP-2 Fll IL-6 K~V Lb e, &8 05 2257, 2 7 WA 5
2R (P <0.05) . 55X L, COPD 41 K f
1.7 MMP-2 . MMP-9 . TNF- o F1 TL-6 7K “F- ¥ 34 Jii ,
TIMP-1 F1 TIMP-2 7K 2R IK (P <0.05) 5 5 COPD 41
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X iR 2] COPD 4 MCC950 £H

fx;“&*%ﬁf T E—!" g

AL

S A

a&%ﬁ%w w_ X_ A
> ‘ "*' ‘ -

&1 %ﬁitt&ﬂﬁgﬂ—fﬂrfi*ﬂ’. (HE 3 x 400)

®1 BERRAXSEREE EEERRMEREMAR/ 1 TL—-6 7K - 34 B A, TIMP—1 A1 TIMP-2 7K 3F- 2 38 i

BEERKLEE (n=20,x%s) (P<0.05). W#E2,
_ 2.4 % %2 X B NLRP3, Cleaved caspase—1 #1
ASC ZEBHEMRIZ=EILE
it e 2 3.92 +0.02 3.23+0.07 3.22+0.03 %41 COPD 4 . MCC950 4 K EL 9 NLRP3 .
COPD# 433+ 0.03; 512+ o.oi2 502+ 0.09@2 Cleaved caspase—1 Fll ASC 2 1 HIA 32 1 4 Ho 8 L 2807
1;4;(19502& 4.141 T_(l):f 3.632 T_(l):)ll 4.331:-(5);)21 S A G2 B X (P <0.05) s 5 i TR L
Pl 0.000 0.000 0.000 He %, COPD 2H NLRP3 | Cleaved caspase—1 F1 ASC £ [
 : Q54 , P<0.05; @5 COPD4I A, P<0.05, AN 3R KL THE (P <0.05) . 45 COPD 2 H 4

MCC950 20 NLRP3 | Cleaved caspase—1 Fil ASC 5 H #H
Z 5 V& — — - N
HEE, MCCOS0 HL K BUILTE MMP-2 MMP-9 \TNF-a  yooe iy it (p c0.05) . LI 2 A1 3.

®2 FAARWSEELHEXEFAERE (n=20,x+s)

Xof HR 41 50.12 +3.03 120.12 £ 5.01 49.62 + 1.01 98.92 + 8.03 12532 + 10.01 51.36 +7.01
COPD 4 101.26 + 6.05" 243.16 + 6.05" 132.27 +2.05Y 39.76 +9.057 46.26 +9.05" 152.17 + 6.05”
MCC950 4 55.16 + 1.0272 179.62 + 8.01% 73.41 £2.0172 72.46 +2.027% 7032 +6.0172 7341 £2.0172
F{H 17.846 18.861 26.052 13213 15571 16.982
Pl 0.000 0.000 0.000 0.000 0.000 0.000

T - XA ILEE, P<0.055 @5 COPD 4 1b4¢, P<0.05.

2.5 HHEKRIEBR AR W EFKFLLE AHIRLL COPD 41 MCC9S0 411

X B ZH . COPD 4H 1 MCC950 2H Bl ik 1 g 1522 NLRP3 “- 118 kD
R0 e I I 0 5 1 PRk L 2 ot R ;>
220007, Z R A G (P <0.05) . 55X R ASC ... 18 kD
L, COPD 241 B K 78 5 o 240 15 2 cvon R -

020 i Ak PR 2K SE 38 (P <0.05) 5 5 COPD 41
FE s, MCCO50 4 K 5L ik 1l g i 7 400 it A v 182
L 20 A £k PR K S SRR (P <0.05) o LR 4.

B2 &AKABNLRPIHEXZEZRIZE
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%3 &HERINLRP3.Cleaved caspase-1#1ASCEH

AXREEMLEE (120, x=5)

215 NLRP3 Cleaved caspase—1 ASC
it AL 0.22 +0.03 0.12£0.01 0.32+£0.01
COPD 4 0.96 +0.05" 0.59 = 0.05" 0.77 £ 0.05”
MCC95041  0.44 +0.0272 032+0.01%®  041£0.01"?
F8 12.002 16.301 16.002
P1H 0.000 0.000 0.000

- QXA AL, P<0.05; @5 COPD 4 He ks, P<0.05.

R4 BEAKXRREE MR AR REER N AL EF

KEEEE (n=20, x+s)
4177 FETRVERI AN/ % WETRMEALA L F/ (g/L)
XJHRZH 2.56 +0.02 0.13+0.01
COPD 4.93 +0.03" 0.32 +0.02"
MCC950 4 2.63 +0.037 0.22£0.017%
F{g 19.109 13313
PE 0.000 0.000

o Q5 XA R, P<0.05; @5 COPD 4 H#k, P<0.05.

3 g

COPD & — Ffr & T A% 8 P il 9 5 , 8% 3 WA 52
SRR ZR,CEEWEENE. B35
COPD % % it OG5 K -2 ¥R 77 COPD Ay Il R A, BE
T8 UE 52 7 A0 2 & 45 COPD R BiE R 2 — , 1M
NLRP3 2 5 T COPD Jj i (1) ik 4, [A] st A< BfF 5 >R
FH B M 25 56 4 LPS &2 il COPD K RUBEAL . MCC950
E 2 NLRP3 1 ill 71 ¥4 ¥7 AH OG0 © 4 2 WLk 5%
5 FHIE 52, MCC950 5 NLRP3 H#AF 14 4% 4 )5 i 1 5%
i) Ji 2 0 36 J e M o AR DA T 52 T 5 2 1 3 Ak, 4k
1717 BEL T NLRP3 A5 14 4 i 38 B, H i, MCC950
CLFEIRTT ol Kok o 1 AR 07 et P o b 01 K &2
Tofr 0 5 2 55 114) 30y 4 A 280 v 45 1) AR ) 28R, (R
Xt COPD 2l Py #5530 1) 34 97 0 1w BB 2 AH SE 5T,
A A A 9T 4R R T MCC950 7 COPD 3y 1y 46 50 v ity
TBRIT AR

A5 2 S5 B2 3 BT 45 FAIE 52 COPD 2 K B
ARE R YW, JRAE 20 LN I BRI Al S A R R
L RE TR A RE T BRD s JE K 15 N, 1 MCC950
Ab 3R J5 COPD WP 35 AH O 2 E 22 30 S 21 2 435 17345 3]
Y f# . MMP-2/TIMP-2 . MMP-9/TIMP-1 /2 COPD
W TE LR W) 2 bR AR W, COPD BB 3 i 3 K F T

s [20-23]

o TNF-ou  IL-6 1 hy AR AE 5 i G BRI N 43 F
.25 COPD 1145 B2 F & , 78 COPD 20 i o 31 & 44
HEAE AP, ARG R HL/R COPD 41K Bl i
S IR OE N MMP-2 . MMP-9 , TNF-a , IL-6 /K
ST, TIMP-1, TIMP-2 7K - R, 1fii MCC950 Ab 2
Je, UL EEARAS 2500 5% . BREAAFSEHIE 52 COPD i
T e Ve B P YRR IV I TR T A B R
1 I PR 2% B A OQP A o 1A = 4 COPD 8 3%
2 40% HE A L5 B G TR 1 U R E L 24 28% il
IR E R IR G IR RAEY . L, Rt
7 240 L 46 E Bl IA R & COPD 2 35 I R AF . 75— Tl
BL AT AR ST R I Y TR R Al T T > 2%
B 41 ffg 42235 F= 150 4~/ L, 5 COPD Il & A 56 7641
AR A HL A Th 2 509%COPD H 3 1Y 40 i T Bokr 2 >
150 M/pL. ABFFE LB, 5 COPD 41 4%, MCC950
2 R BRIk I W T R 20 KT R AR . X — & 2R
RO AR UEPD i) NLRP3 1 A5 85 2% fif: COPD K B iti 41 21
i .

AT UGIESE , MCC50 18 1 F 34 NLRP3 4
i /MR T A5 5 2% fif COPD R R AU /<48 B 98 il 41
ZUP55 I 2 AH 5 40 i PR 7 B W T R 4 it VR
KA, 7R MCC950 AT A A K IG 7 COPD Y T 7
25W), S H G S2E N COPD 254 i BF & 42 448 T 2848
Wl o ASHIEFEAE R RPEEIE W A7 7E — SR AL, BE
W5 R W COPD I fF7E Z R RAEA N 2 55,
I 1L-8 . LTB4, PGE2, sTREM-1. suPAR ., sICAM-1
SRRSO A5 i A O T D b 41 L Rl 7 £E COPD
KRB Y & MCCOS0 4b B R Y e A% | Jii 22 F 5% v if
— B REMER,

& X X B
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