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NLRP3 4 4/ MA 1751 MCC950 X s g XU A
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ETEA ER B B SRED Bk Kk &4 REHE'S
Cbsg Dol k23R 5 A ar e, dbat 100124 ° HHRGFERER R 650 100029; ° b GHIF 4 EH1iE
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W E HA: #F % NLRP3 % /MR & 5] MCC50 # A M Rt % F % KRR RE, HHE
T MCC950 i 2Pk i RUbk & 0 R FE ML, Joik: HREUHEM SD REFE AR, BRAFEEFSEHRER
# (monosodium urate, MSU) # 1R ZE i 2 M MUtk 0 RAEAL, k4 A B Eh A O xE 4L, 7E 4T MSU +
MCC950 K i T 4L, 417 A, W& &40 18] BR oK 5 B AKRR JE2, JR ok 0 v R 401 00 3890 | 3K JIE 40 L o2 3 1 L
1 3 Y B A& -1B (interleukin-1B, IL-1B).  F /% -6 (IL-6). F#J& 37 3t H F - (tumor necrosis factor-a, TNF-c)
KT, XFIHELAL NLRP Wk B, R BITAEZ MCCS0 TH)a, AR<TpAKEERE,
3% # IL-1B. IL-6. TNF-o & B3 T %, X8440 NLRP3 kA B3 T (P < 0.05), &I844 15 5
BEW R E, Gt NLRP3 % H/MEH 5] MCCI50 *+ MSU 5 A B &AM MU % ¥ % LA R 1.
4T NLRP3 K /MK, MCC950; 8 KUtk % % 3%

Protective effect of NLRP3 inflammasome inhibitor MCC950 on acute gouty arthritis in rats *
WANG Guozhen '?, LIU Zijia ', TANG Duo ', LYU Zhuoyang ", YANG Yishu ', ZHANG Tie > * , ZHOU Zhixiang ' *
(' The Faculty of Environment and Life, Beijing University of Technology, Beijing 100124, China; > Department
of Clinical Laboratory, China-Japan Friendship Hospital, Beijing 100029, China; * Beijing Xin Fuxue Interna-
tional Academy, Beijing 101300, China)

Abstract Objective: To study the protective effect of the NLRP3 inflammasome inhibitor MCC950 on acute
gouty arthritis in rats, and to explore the anti-acute gouty arthritis mechanism of of MCC950. Methods: Male SD
rats were selected as the research objects, and the acute gouty arthritis model was established by injecting mono-
sodium urate (MSU) crystals into the ankle joint. The control group was injected with saline, and the treatment
group was injected with MSU + MCC950. The degree of ankle joint swelling, the infiltration of inflammatory
cells in histopathological sections of knee joint synovium, the levels of interleukin-1p (IL-1p), interleukin-6 (IL-6)
and tumor necrosis factor-a (TNF-a) in serum, and the levels of NLRP3 in joint synovium were measured in
each group. Results: After MCC950 intervention in the treatment group, the degree of joint swelling in the rats
was reduced, the contents of IL-1pB, IL-6 and TNF-a in serum were decreased, and the expression of NLRP3 in
the synovial tissue of the joint was down-regulated. These indicators of arthritis have been significantly improved.
Conclusion: The NLRP3 inhibitor MCC950 has protective effect on acute gouty arthritis induced by MSU in rats.
Keywords NLRP3 inflammasome; MCC950; gouty arthritis
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TR AL b SRR 2RISR, AR
RAE /N B 20 L BR] 3 A LA AL ) e R A G B A
Mo IARMEIREI N RATL, B AL T\, EHE
SRUIR AR T RERERS, AR SN IEH AR B H Al
e A V6 97 97 AU 19 % B P 240 5 S D i MR e
RIS, BT T —E AL, (HY
S HIUAS IR B AOAS BRSONE, - g N 24 )t I
B E R AEYS A MR A, 2K
MHEAEE M BRI IE 7 T4 A R0 R YT B R &
PRI TT R BB AL 259

UTAER, BRI XU ST 2 A0 1 73 1 A i
VNIRRT, MSU DU T RkiEd, %%
IR Canrb R gn i/ B i 55 i IR EE . 4
AT MSU  fib i J5 S0 [ G % R 4t Nod #3214 4
1 3 (Nod like receptor pyrin domain containing 3, NLRP3)
KRR, B R R A R E A
fifg -1 (cysteinyl aspartate specific proteinase-1, caspase-1),
1EHEAAE-1P (interleukin-1B, IL-1B) IL-18 25504 1
Bl A V) B AL A AR, - 30 RV ST R
AR S I, NLRP3 46 M /Mo /2 s M
R RKAEREIIREE, AR/ 6T B Sk
i KU 575 28 BT R

SA LR, MCC950 /& —Fhf 2 (¥) NLRP3
M ANMA IR . MCC950 55 NLRP3 % M /) 4k 45
AmiPHIEFENE, FEIL-1B. IL-18 &8s LK+
TR SRR e MCC950 75— F 513 [« NLRP3
PARFIRSNA NI FE PSR T 2N, B
B FAH ¢ 8 A 1% 25 B 1iE (cryopyrin associated periodic
syndrome, CAPS). #IEME7 (inflammatory bowel
disease, IBD)~ dF i ¥4 14 H§ 7 7 i %8 (nonalcoholic
steatohepatitis, NASH). KU B[ 7R % BRI A 2k
fili g A U AT, % T MCC950 4 NLRP3 %
PR/ J& 15 22 i MSU 5 3 (19 XU 5G 715 2REAR,
AR WARE . B, AT H MSU 5 3 1K B
SR UE ST R, R T MCCI50 X} SR K
PSR R AR AER], 3t — UG E NLRP3 4 % /)
PRAE SR XSG 1S 28 10 Rs rh AR I BILAR,
THR BRI NE RS 23677 25 IR BT R %
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WEHL 2 H % SPF 2% SD HEME B KR 21 R,
RE (200+20) g, HIH H A LFIG IR B 0 5L BTS2 56
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() 2016-0043. FTA A K a4 i B2 25 7™ b5 3B 4G
SRR Sl e (BhIe B & iS5 . zry-
hyy21-21-06-02) .

2. SIS AR

20% FREZENIAT: B 10 g JRERGNEHIA (Sigma,
5 101498747) N 45 ml AEBEER K, FEIIN 5 ml
I 80, MESEFE, HK 20% HIRBRENE . 10%
IKEGEVEW: FREL 25 g ARG 5UmE (JH 2454 B4k
RAERAT, L5 20200706) , hnid &K,
RKG @B REMEG, NAKER R 250 ml. 4R
i 55 9. FREX 100 g EDTA (b 5t 25 FLkE 404k T2,
ft45 202008100 J5, A (60°C~70°C) V5
FI7K 450 ml, 0 15 g NaOH, f{HEEEW, A
500 ml PR £h 2% vh 7] (PBS), 1T pHEZE 7.2~7.3,
N ZEIBKE 25 2 1000 ml. A 2040 A e itk Ay
MCC950 $ifk (MCE AH], %5 HY-12815A-50)
GSDMD #if& (Invitrogen A 7], 575 PAS-116815) .
NLRP3 #if& (Invitrogen A 7], %5 PA5-79740) . cas-
pase-1 §if& (Proteintech A F], %5 22915-1-AP)
Pt TG 9% v A W 7R 0 B b s LA R
HIRA, MG KR MIE IL-6 (Abcam A 7],
%5 ab234570-96t) . TNF-o (Proteintech A #], %
5 KE20001-96T) . IL-1B (Proteintech A &, %5
20005-96T) .

3. ST

KRR KU SGT R @l R b, BTl
PR SPSS BAFHEATHENL /4, Tk WS % 3L
ik U2, CKE7E SPF 3AEE RUAZE 1| S0 21 R SD
KB, BEFL AIERE (MSU 4D .« W6JT4H (MSU +
MCC950 41) « XFHEZL (AEHEEhK4D , 417 K.
K 10% /KA &L 0.35 ml/100 g A v SRR
B, SRER KRG G RO BUR B, B
FE IR 5 IR HEE < TR TR B, 75% TR9KE Ja) 0 2 Jik
WHEE, 455k UL 45 FE M MIZ IR BRAE N A S
IE A ERSCT SR HEE 2 RS, 23 Al 100 pl
20% PREZENVETR S 100 pl A= ER KIS W EE K B
KT RIEI AP RS, KB HIA 5 RO K,
KATTENZIE, FEiEmim ). SRR G %45 T
29T, AP SRR K MSU 450 HI45 T 2 ml A=
EhKHEE: MSU + MCC950 145 F 2 ml. 0.75 mg/ml
1) MCC950 #EH, fHEER 2k, EE84522 K.

4. MEFa bR

C1 58 K BRBR OGS I IR 2 B 20 AT 220
P WE K RERIHT A EE, W5 B [ e 4 K R
Ja RO, WEA GRS T 5 mm &M B,
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BEAT 2 OB RSP IME, RS KRR (&
BEEA- SR ER) 3 BBT NEWH: WE
AL % 5 0~48 h KRB AL, P bRtk 0
P IEHDER, SUEBEE; 1 9. LEHE,
RRERBETF, BEBAT: 2% Bk, hEE,
BLREAT: 39 N aEt, =258,

(2) JREEAEE: RH 10% /K& 035 ml/100 g
67 M 3 SRR IR S A BT R BR, 43 8 K BRA I RO 1 4
2, H 4% 2 RHEETGRIEN E 48 h, B L1E
A, ZHIKEW, AEEMIF R, YR EEN
4 pm. HARE-PFOGEIEHK, ZHRETIEN
ARER, I AR RE AT B, B R ARG
FEIZH 23 i IR AR SO 3

(3) H AU EE K B OGTT M IBEZH 2 NLRP3.
caspase-1 1 H & & BCOWEUI A ls 2K, RAR
¥t (Harris) [P AKE Y0 15 min, [ SRK P25 % A4
Mo 0.5% TR CBEW A6 30 s, ERAK (F5HiE
KD ¥ 10 mine LYt 10 min, HRKIEZEEZ A
P o 80%- 90%-+ 95%. T/KZEET. /K
BRI ZHIR T WK IE W, P R d [
A7 i) Ay B 2 UK, pH9.0 Tris-EDTA V& W 1t J& 15
5 10 min, 3% I EAE A B E A 15 min, 10% 1
Mg E A 30 min, —HiiF E I (GSDMD, 1:400;
NLRP3, 1:400; caspase-1, 1:200), 3T (Dako A H],
K5007) W7 60 min, DAB % 3 min, J7AKZE Y
YMRZ, BiAGER, THERIEE . REiERY A
1 FH % 2% B 38 (Olympus, BX53), 7E 200 % %54
SRR A BEALERL 5 MR AT RO, SR Image
Pro Plus 6.0 &5 UG A ik A 1 H 5 K R GSDMD.
NLRP3 J caspase-1 FJFR 4363 (integrated optical
density, IOD), H{ 10D “F¥J{E /E Ml &% K KR %
FRPR ARG B R IR = .

(4) KRG AR 7Rl KERIERES 48 h
Jei, RH 10% KEEEE 0.35 ml/100 g AR a5 R
L8, IEESHBKEM 5 ml, 3000 r/min, 5.0 10 min,

R1 ORRP ST AR
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ST G, RAFS . A% ELISA A7) &
A BT AR, e KRS TNF-a. IL-6. IL-1B
S Y M PR KT

5. Gt E b

Gt A PR R ) SPSS 25.0 BAEHEAT B8 20
LR FRER ] Fisher 156, THE TR LAISEL + br
T2 (X £8SD) R, ZHIR)%F HR IR 205 22 00T
P<0.05 Rz R BA G E .

s =R

1. MCC950 J& % MSU 5| K& K BRI i K A2 5

P SCk A B v, EEARERT . IER)S (0 he
4h. 8h. 24 h. 48 h) 73l 52 &K R — A 100
WA BT ARSI U G R G SR R R R
MW KA G REBXTER « WE 1 SRR,
MSU #K RUEH S 4 h BI04 Jo 00 5 5% 15 B 58 b
Ik, HERATENZIR, WD R BR
WEEM . FEAIAIRE 2 G RO H I 5 2T S,
8~24 h Z [k 2| =0, HILEREATE, 48 h JGIE
R BRI o

MSU + MCC950 #HAEIERE 4 h J5 & #T H AR
FEEEMIBAT, 8 h 5B B &g, 24 h J5 BT 4R IE
Wi, 24 h JE R B — s OB B4 T MSU 4,
W P RE IR IE . A H 2R /K 4K RIS 3h B 4,
K ILBEAT F AT RS U . MSU KRB 2
PO B m T A R /K4 & MSU + MCC950 41 (P <
0.05), FHBRTTLEFTURERHRIIFE X
(P < 0.05)c MSU + MCC950 ZH 15 55 Jit ik A2 FE A T
MSU 4, Jul: 8 h J5 MSU + MCC950 215 MSU 41
IR I KRR A R BRI (P<0.05, B 1D .

2. MCC950 4 MSU 5| & 151 4 MR i f
RAE NI

A L5 BAG I B oR, MSU 2414 K& 4 M40
R, WA SN W R, RO N R

Table 1 Comparison of gait behavior scores in rats of different group

4h

8h 24 h 48 h

0% 149 2% 3% 0% 1% 2% 32 0% 1% 2% 3% 0% 1% 24 3%

XHRZH (AFERKAD (22=7) ) 5 0 0

NaCL group

R ¥ 4 =

R (MSU D) (2=17) o o0 3 4
MSU group

1BITH (MSU + MCC950 41) (72="7) 0 0 5 )
MSU + MCC950 group
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*P<0.05, 5 MSU 4ifLL

Fig. 1 Degree of ankle joint swelling in rat models
*P < 0.05, compared with MSU group.

MSU + MCC950 415 MSU #H EL, 414395 3 K [
NEEER, g MR MOR R D, T L A o AR R
Bty AEER KA TE R B g AN IR, W RE 4
YN A ¥ 50, e BALUKEEL CLE 2)

AR TR, SEMEBKAME, MSU
24 v NLRP3. caspase-1 # HfEH 2 R ik & W%
Ft ;s MSU + MCC950 4H 7 NLRP3. caspase-1 &
HEEEREHLT MSU4 (P<0.01, K 3.4 .

3. MCC950 J % MSU 5| & (198 KU K75 98 %
PR KF

A= R K AHAH EE, MSU 2H K BRI TL-1PB
IL-6+ TNF-o 7K P25 (P<0.05), MSU+MCC950
AR BRI IL-1B IL-6. TNF-o 7KF 5 Z KT MSU
M (P<0.05 WHES5 .

it i

NLRP3 #AEAE 58 2 /2 KBRS i AU OG5 %8
A EENESEE. EAPAF, {FH NLRP3
2 PE/MAFIHIF MCC950 ¥397 MSU % S 1) K &
PRI 48, SRR B R B, NLRP3 R 1h/MAk
) 7 MCC50 W] A7 R8sk K Bt BRI 98 0 I
3 PR — B JORE [ RLFR AR . ASHIE T — P UE B
7 NLRP3 #ME/MATE ] MSU % 5 10 S MU 2%
PR BB T R R AR .

FEAWE T K I, MSU &A% 5 ) K R s B
Hrp, EBLE 4 h 5t B A S R ST 1) B 5 i
M, HRERITHEZE, REERD. B
bt BIERN. R RS GRIIEHING G 2
AT HA, XMIRASSTE 8 h~24 h 2 [AliE 3 m ik,

2 FHARREATHLURELE R (HE e(0)
(A) MSU #1; (B) MSU + MCC950 41; (C) 4=# ik
KA 1. ORI 2 WERRALL 3 KATECE
Fig. 2 Histopathological results of the ankle joints in each
group of rats (HE staining)
(A) MSU group; (B) MSU + MCC950 group; (C)
NaCL group. 1: Articular cavity; 2: Synovial tissue; 3:
Articular cartilage.

B H B B 2 AT A E I G X MBEIR 5 A U e T
RIIGIRRINFEAR—B, 56 K BRI A T B3 i T
E .

KESLIGHT R, EWEAN e Sk R 5%
R MR BOR B O AE . 78 2k R 56
RRAE R, PURT 7 A 9 TR R B b Ak ol
YA NEIR A5, NLRP3 48 /Ml g, il
It NLRP3 % i B 4 A, 10 380 caspase-1 £
M, WG caspase-1 & F R A 0E IL-1P BIAA SR A,
1 2 BN BGEAI TL-1B IR, b2 i) TL-1B-
IL-6 A1 TNF %5 % P4 K7 [ sl A0 43 U, NLRP3
P M/ IMATE SMERR U G 98 Rl B DGR 1,
TEARWFF A RI, SABEEKARRALL, MSU &
A T 1 K SR AR P R ST IR A SO LD B
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KR RISV HE NLRP3 e 2 4h 25 1

(A)MSU 41; (B) MSU +MCC950 4H; (C) A3 #h/Kk4; (D) %41 10D $ifh bz

*#4P < 0.001, 5 MSU AL

The results of NLRP3 immunohistochemistry in ankle joint of rats in each group

(A) MSU group; (B) MSU + MCC950 group; (C) NaCL group; (D) Comparison of IOD values in each group.

**%P < 0.001, compared with group MSU.
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B KRBT H 2 B caspase-1 )% 210 25

(A)MSU 41; (B) MSU +MCC950 4H; (C) =3 #h/Kk4; (D) %41 10D $ifi bz
#4p < (0.01, ***P<0.001, 5 MSU ZAfLk

The results of caspase-1 immunohistochemistry in ankle joint of rats in each group
(A) MSU group; (B) MSU + MCC950 group; (C) NaCL group; (D) Comparison of IOD values in each group.
**Pp <0.01, ***P < 0.001, compared with group MSU.
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*P<0.05, **P<0.01, 5 MSU 4L
Fig. 5 Comparison of the levels of inflammatory factors in

[¢)]
o
1

Level of inflammatory factor
releasing (pg/ml)

different group of rats
*P <0.05, **P < 0.01, compared with group MSU.

i 21 B IR T 1 0 B R I EE, O I L 4H 20 NLRP3
Al caspase-1 EARILEEET A, HHAHSIT*
B XS A S FIRIL-1B. TL-6
FTTNF &5 48 1 40 f 51y NLRP3 4R I8 2% (1) T
W RMER T, A SRR R G T 28 R (1) S Bk I
o U EARWE R R B, AR A A K Rt
IL-1B IL-6 Al TNF-o t /K PRI E R E T . LA
FEEREY, MSU AT S 10K B TR H 55 2
[ 9 RE SN, NLRP3 48 /INMATE Sk KU 515 28
KRR PRI EEAER .

CL A 8 MCC950 & A 2% FH Wr NLRP3 4 4 />
PSR B /Ny AR, ) IL-1B.
IL-6 Al TNF-o 25 28 11 K -1 10 49 0, BRI AT DA 2%
i3 2% P DR A SR SR B 80 OB P FE AT T
ORI, TE MSU SRR G R R, KA
MCC950 ¥ 97 Ja, SAM /KA, K3
ST P B 2 T R R O Y Vi R A U BT R 8 RE 4T
RAEE OS2 2 A, 09T i I 4H 24 NLRP3,
caspase-1 1 [fiL & A7 IL-1B. IL-6. TNF-o 2% H 7K °F
FIL BB EREK. 5CHRIRIER ¢ MCC950 7E 3L
by % i P 095 TR o f Y 9 A R B ML AR ARLABL 2o
P ST R R VG T 2590 6 ZEAG S0 ) R 8 A A 2
PRI FRERHEM 25 . i RS R AE /259 3 Fhi 2 A,
EIFAEANFRRE A RN, HEA ZIREG T
YEIT R P, ARHIFAE R I MCC950 T B i #1011
NLRP3 % PE/IMA& K NLRP3 48 fE il 1E, 036 A1 22 fif
KSR S U DS 4 . AT Z8 MCC950 7E
P T I8 TT AR VB AR B FH AN A

25 BTk, NLRP3 4 4 /N 44 11 ] 771 MCC950
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