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miR-383 4% NLRP3 %A i 4 78 2200 [ 0 PR 2 £
du RIS R IE H AL A 9T

A AR RA S R
NI % 7 5B B 52 KO S 22 B 41T 3 8 637000)

BB T miR-383 78 B 44 FR R £ (monosodium urate, MSU) 75 5 (1) 3k 8% Je P 28 05 I R E [ I 19 I8 45 1B
FHE P AG AR NLRP3 48P A0 M8 5 K R AE A BR P2 7 b 19 43 F L L 25 DAMPs A 5 1949 J8 18 4 28 AE I8 45 42 1k 3
WA, AE M miR-383 FLH A (miR-383-/-) B AE AL (W) /I BUIY 20t 98 KM G RAAL, 43 51 F MSU i
SR 0.6.12.24.48 h s R FE R .y I AR ARE A B O T RS 6 ho A 12 h W A M vk VR SR I = A B R 43 b
Ly6G" CD11b" ki 4 i 5 F4/80 CD11b" B W40 A4 At . ELISA K9 1L-1p 5 11-6 /KF. 55 4055 7 B6 V1 5 0
i (BMDMs) , T MSU Hl3# (100 pg/mL)J5 0.4.8 h It8E RNA, F]|H RT-qPCR &l NLRP3,ASC, caspase-1 5 IL-18
mRNA £ikKF, HR miR-383-//MRAE MSU 415G 6 h12 h.24 h i R EJEEER WT 4 B E W & (2. 81£0. 17
mm vs. 2.37+0.14 mm,3.0840.21 mm vs. 2.52+0.19 mm,2.6740.15 mm vs. 2.29+0.12 mm.¥ P<0.01), 12
h B E I Ly6G T CD11b " Hr by 40 g L 45 Fh i 38 72, 34 % +4. 26 %0, 3 = T WT 4189 60. 91% +3. 74 % (P<C0.01),
F4/80" CD11b" E WE4NAE & bLoR 82 17 (18,46 % +2.81% vs. 12.73% +2.57%,P<C0.01), ELISA %R B /8 miR-
383-/-4 TL-18 FI IL-6 WE{H 4> %13k 641. 54-43. 6 pg/mL Hl 984. 2+51. 8 pg/mL. ¥ B E & T WT 4 (45K 438. 7+
39.4 pg/mL 1 732.4+44.9 pg/mL,¥ P<C0.01), BMDMs H1,miR-383-/-2H 7E 413 4 h If ASC mRNA ik WT H
By 2. 91 % (P<C0. 01) , caspase-1 Hl IL-1B F A/ BT = 2. 26 ff5(P<<0.01) 5 3. 42 £ (P<C0. 01) ,NLRP3 ik Z R T
Giit# BN (P=0.117), £ miR-383 i@ i [0 P35 ASC ik, WTTER 4 NLRP3 48 P4 1 80 &AL 48 K 7 i1 3
BERET . U e S 3 48 A 25 TN T | G 02 40 ok B S AR M TL-1R8.1L-6 K F W E T L $E 8 miR-383 7E DAMPs /i 19
TR P A IV 20 Hh R DGR R R A T B . miR-383-ASC {5 5l i UM R A F BT T 48 P /N (A I8 45 0 8%, A g o XS % O
PRI 1 43 T TR (A v AE A
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Mechanistic study of miR-383 regulation of NLRP3 inflammasome activation in monosodium urate
crystal-induced pseudo-pathogenic inflammation

LIU Bo, GUI Fang, ZHOU Lixuan, YANG Qibin  (Department of Rheumatology and Immunology s
Affiliated Hospital of North Sichuan Medical College s Nanchong 637000, Sichuan sChina) ***

Objective This study aimed to elucidate the regulatory role of microRNA-383 (miR-383) in monosodium
urate (MSU)-induced non-infectious pathogen-mimicking inflammatory responses,with a particular focus on its molecular
mechanism in modulating NLRP3 inflammasome activity and maintaining inflammatory resolution. The findings are
intended to provide theoretical insights into the regulation of sterile inflammation mediated by danger-associated molecular
patterns (DAMPs). Methods An acute gouty arthritis model was established using miR-383 knockout (miR-383-/-)
and wild-type (WT) mice, and paw swelling was measured at 0, 6,12, 24, and 48 hours post-intraperitoneal MSU
injection. A peritonitis model was also constructed,and peritoneal lavage fluids were collected at 6 h and 12 h for analysis.
The proportions of Ly6G" CD11b " neutrophils and F4/80" CD11b" macrophages were assessed by flow cytometry, while
the levels of interleukin-18 (IL-18) and interleukin-6 (IL-6) were quantified using ELISA. Bone marrow-derived
macrophages (BMDMs) were isolated and stimulated with MSU (100 pg/ml). Total RNA was harvested at 0,4,and 8
hours,and the mRNA expression levels of NLRP3, ASC, caspase-1,and 1L.-13 were analyzed via RT-qPCR.  Results
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Compared to WT controls, miR-383-/- mice exhibited significantly greater paw thickness at 6 h (2. 8140. 17 mm vs.
2.3740.14 mm),12 h (3.0840.21 mm vs. 2.52+0.19 mm),and 24 h (2, 6740, 15 mm vs. 2.2940. 12 mm) post-
MSU injection (all P<C0.01). At 12 h,the proportion of peritoneal Ly6G™ CD11b" neutrophils increased to 72. 34 % =+
4.26% in the miR-383-/- group, significantly higher than that in the WT group (60. 91% £ 3. 74%, P <0. 01); the
proportion of F4/80" CD11b" macrophages also rose markedly (18.46% £2. 81% vs. 12.73% +£2.57%,P <0. 01).
ELISA revealed elevated peak levels of IL-18 and I1.-6 in miR-383-/- mice (641.5=+43. 6 pg/mL and 984. 2451, 8 pg/
mL . respectively) . both significantly higher than in WT mice (438. 7£39. 4 pg/mL and 732.4444. 9 pg/mL,P<0.01).
In BMDMs, miR-383-/- cells showed a 2. 91-fold increase in ASC mRNA expression at 4 h post-stimulation (P<C0.01),
accompanied by upregulation of caspase-1 (2. 26-fold, P <{0. 01) and IL-18 (3. 42-fold, P <<0. 01) ; however, NLRP3
mRNA levels did not differ significantly between groups (P =0.117). Conclusion miR-383 negatively regulates ASC
expression, thereby restraining NLRP3 inflammasome activation and preventing excessive proinflammatory cytokine
release. Loss of miR-383 results in aggravated inflammatory phenotypes, enhanced immune cell infiltration, and

significantly elevated levels of IL-18 and IL.-6, underscoring its critical inhibitory role in DAMPs-induced sterile

inflammation. The identification of the miR-383 -

ASC signaling axis enriches the current understanding of

inflammasome regulation and offers a potential therapeutic target for inflammatory disorders such as gout.

[Keywords]) miR-383; NLRP3 inflammasome; ASC; monosodium urate crystals;inflammasome

oA DRI — 25y M 4 R0 25 5L 9 385008 PR IR 1ML E 51 &%
%) TG T P R 1 952 9, G Mt R o R il Dy B R R R
(monosodium urate, MSU) g TR F 55 K H: [ Fl
i ERS T =5 N i NI P32 ) &y S R
I ATE T 28 4 5 M o s 38 R 2 2 ﬂ',ﬁ{ﬁﬁijﬁf/”ﬁ
il 75 iy ) T EAR RO 2 — L I R LR R L
DM G 98 38 0 R 2 98 . R B F AR, R 2
FITERC H N B ARG M 0 S8 3 5 B B 0 R T
FEAN A, g aok AR 6 K 1 e i R B 1 A o7 4
BIYY I BFSE EIESE . MSU f R g — 28 N TR 1
K A % 4> F #  ( danger-associated molecular
patterns, DAMPs) , 0] # HL 44 5 K e 8 R 42 i1 51 3 15
S RAE N, PR BT NLRP3 2k /MA 42 3F 1 240 i
41 #-1Binterleukin-18, IL-1[3) 4§ S 48 40 i K T %) 1l 24
SR, NLRP3 %/ ik 32 2l NLRP3, I -4
KB AR H (ASC) Y caspase-1 M, VE 0 BB 98 5E
TRV B2 A A L B TR Bl A A 2 K Bl 4 2 5

RAEFFLE M B R Z . R4 MSU i 319 R &
PRI St m e A RS A AR I A R
PE B 2 AL AR B T4 e R .

ARk, dAE 4 8% /b 4 F RNA (microRNA,
miRNA)7E R E i3 B H W if 2= M EEAE A 28Tz %
L HoP, miR-383 MR — K fE LA LU R IK
miRNA , H7E 9% 40 M Fe 285 2 4 S A8 P s A o vh 1
EAEIhAE H 25 Z B A . SR M. miR-383 & 75 4L [
ASC IFZ 52 5 & M /INMARTE M 7 i Gk = 3 9 K7
FZH B2 T B S5 UE 4 S R AR A 5T 400 0E A Al
miR-383 J P i Bk /s BRUE AL, K5 2k R AU 56T R
BT | A% A A TR B U e I 0 L A b I 3 S
55 D20 L R R I AR A AN IR 1 B A 5 o T R A A

LA, RS AR miR-383 78 MSU % 5 28 0% JH &
JiE Y G 8 PR T T BE L E A PR A miR-383-ASC {5 il
FE NLRP3 58 P46 PE 42 1) Bz & 4 5 R P b (9 7 7 4
JH s 20y 5 S S T B P 98 S 92 9 19 43 1 T4 1 3
WARE 5 T 58 B hil

M5 7TE

1 XEHMEEERRKRER
¥ C57BL/6 ¥ & miR-383 & A i B /b B

(miR—3837/f)£ZEE'€EWIEJ?J?NHE(WT) NS WiEY

KBS S WA RN L S I T SO0 D SPE 4G,
HEARBR AR FAE 20~ 24 g Z (A, 5250 TF 46 1if 24738 1 P
W7 do JTA Y S T 8 2 )1 b R 2% B SE 5 3h )
HZE 2 I T, 52 B4 5 NSMC 18 B gl 4 o
[2025]053 %5, ™A% 45 3R Syt G AQ sl b AR
O 20 W A ) B S 9 B s B B 2 v S ] A
2 Ak
2.1 AMARMAT KEAES ¥ MSU HEE
?ﬁ(?ﬁ&ﬁﬁ 60 mg/mlL) 343 i 7 4 B 7F TR & 1
THC50 pL AU JE 25 B DL S SbE R0E I
N, BRI S HT 0.6.12,24.48 h fii bR R
FRU S 2 5 75 0 e B A 1 TR B, % R I 3 3 IR T3
. LY EE RS miR-383-/-415 WT 41,
THAE 8 H L gt aee . WEEEh Y Ja BREL i 1%
Bl B S — AT AR AR L T SR 4 RE R S8 B ] K i fik 2l 2
Ak
2.2 RTAELEMEEXEREVMESH KL %
MEREAE SCBR 7 25, T/ T iEA 5 mL %@%
RGESER 3 AR ERES . TH 4 KIEA 300
pL MSU B35S R 08 N . o5 T/ BRUE I N
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Tt 3 mg MSU Bk . 700 THI S 6 h 5 12 h R
VE A M R R BB . TR R A&
300 g B0 10 min 43 &5 40 M5 13, 40 i T o =X 2
LA A 000 46 A 4 B A . B W W80 CORAF, T R E
R, A ALT 6 H Lol B e T,
2.3 XEmREEAX @M RER  BUSE RE R
BN, PBS PR 2 . EEJE AP Ly6G-
PE-Cy7.CD11b-APC Hl F4/80-FITC B 5 [ i 14 (2
4 Fl eBioscience) #4T 30 min E R #OLIFE . Fij5H
FACS Lysing Solution %4 fi# 41 40 ffd I & & 4b B, &
PBS Yk )5 EHLE I, kM Agilent NovoCyte Jit 2\
A0 AR SR B - NovoExpress HCFiEA7 4040 73 #r » 43
BB R4 i (Ly6G T CD11b ™) & 5 Wi 4 Jfd (F4/
80 CDI1b I I,
2.4 XEBFRAMEZE SRABA ELISA {5 &
(AL REF R A R D &M 1L-18 A1 1L-6 ()&
FIKF- o 2300 U M 5 W B3 200 pl, AR 4 I
7 G U8 B B AR L R F 8 F7 {1 (Bio-Rad iMark) 7£ 450
nm WA T ERWOCE ., FrA G RE =R E AL,
FRLs bR el 2 T H B A AR A b g I R v B L A
RIGEHET 10 pg/mL HNEFRZENT 7%,
2.5 BAURMEE M RAR R ER SRR
T miR-383-/-5 WT /NGB Mg & & 56 40
Jifi, 21 48 Ffd %4 J5 LA 10 % FBS k%8 RPMI 1640 15 3%
W, IF7E S M-CSF (10 ng/mL) £/ F T 6 fLik
O RERE S, B5 3R 7 d 5 A8 BMDMs 21 fifd @il A B K
T 850, 4T 100 pg/mL MSU Hl#. T 0.4.8
h ]SRN T RNA #2850, U8 # =&
ZAL.
2.6 qPCR#&MABXARE KX SRH TRIzol IEHEH
BMDMs & RNA, % NanoDrop | 5 2 B 5 E, I
% fy cDNA J5ffi F§ SYBR Green ¥ #47 qPCR J2
N BIYFS B T A TR R A4 A,
F A f945 NLRP3, ASC, caspase-1 K IL-18, N & K
GAPDH, ¥4 95 CHIAEM 5 min, 95 C
E 15 5,60 CiB KIEMH 30 5,40 DEFR, i 22
AT R AR R T EAREE .
3 Sitat

B % i SPSS 26. 0 5 GraphPad Prism 9. 0 #f
73 M, 3% S v AR 5 22 Shapiro-Wilk #4656 1F &S 1.
PIZH 18] LE A P A7 FEAS ¢ K6 30 3 Mann-Whitney U
K50, Z2 A B ) 5 R B 2 o 7 225 0 i . THEK
AR L E A RN, R X K 56 5K Fisher 81 Y1)
BEFT: . BTG P A SIS 5, P<<0. 05 N2 R
Gt X

& R

1 miR-383 f%k3xt MSU B S/IMRABMXTIEKEE
) % N

MSU iS55 R E T 5 54U/ R R
Wi IS ) HE RS B W 48 i, &8 12 h Sk B gf ., 5 WT 4
A EE s miR-383-/-2H & % b ik A% B 2 e, o L 6
h(P<C0.01).12 h(P<C0.01) } 24 h(P<<0.0D) % %
TAEECGE D, WEE I, miR-383-/-4 /N FLUH K H
I I A) BE 8 AE SR L 48R miR-383 15 R AE A PR ME i 2
RAIEHE LA .

£ 1 MSUZSHERRMESNRAEEEESTN (x+s,mm)

Table 1 Changes in paw thickness of mice at different time points
after MSU injection

_ WT 4 miR-383-/-4H
o 1) (n=28) <n:8f ¢ P
0h 2.16%0.12 2.1940.13 0.57 0.577
6 h 2.3740.14 2.814+0.17 5.761 <0.01
12 h 2.5240.19 3.084+0.21 6.359  <<0.01
24 h 2.294+0.12 2.6740.15 4.921  <€0.01
48 h 2.2020. 11 2.3820. 14 3.042 0.019

2 miR-383 B3 MSU SR IEMMZHEENE
g

MSU il # J5 » miR-383-/-41 J& s W 7 Ly6G '
CD11b" s ki 40 55 F4/80" CD11b ™ [ W 44 o Lt )
B T (¥ P<<0.05) . AT 45 R iR . miR-
383 e T B AT Sy F R KL 2 ML 5 I 4 i 5 A 1
5, H2 7 FEXT R AE 0 M R Ve HA PR AR AE R (GR 2

®2 MSURBESAMESHRRERBMBLL (x£s,%)
Table 2 Inflammatory cell composition in peritoneal exudate
after MSU stimulation in each group

WT 41 miR-383-/-41

W A (=6 (n=6) t P
- R 52.4543.68  65.27+4.02  5.417  <C0.01
5 I 20 ff 10.814+1.72 15.64+2.04  4.311  <0.01
_— RERLATI 60.9143.74  72.3444.26  5.179  <0.01
I 20 ffe 12.73+2.57  18.46+2.81  4.363  <<0.01

3 miR-383 %KXt K E EF IL-1p 0 1L-6 FE Aok F
sk-A|
ELISA £l & 7 , MSU #ill3#% 12 h B}, miR-383-/-
IR D TL-18 A1 TL-6 Ok X B T WT
HHP<0.05), 766 h IfRIFEAIERFE LR Y P
<<0. 05), &t 78 miR-383 Hlt S {2 #F T R AE K+ 19 B il
(£ 3),
4 miR-383 B & 3t BMDMs % & H X EEH RILH
A
RT-qPCR %5 % B 7~ , MSU $# J§ miR-383-/-4H
BMDMs A9 ASC,caspase-1,11.-18 3£ A 3 ik K FE 44 g
FIw, o 4 h w25 W (X P <<0.05), T
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NLRP3 BEFE R A AEMAHB L E 27 R 4), R
miR-383 = ZE@ T ASC E$ 48 M A 1E 1k

# 3 MSURSE&ARES YK HRERFREZN (x£s,pg/mL)
Table 3 Changes in inflammatory factor concentrations in peritoneal
exudate after MSU stimulation in each group

WT 4 miR-383-/-#4

AL s (n=6) (n=6) ! P
1B 312.4%28.6  465.8+32.7  6.921 <0.01
116 521.3+36.8 70154423 6.278  <0.01

. IR 438.7+39.4 64154436 7.302  <0.01
1L-6 73244449 98424518 7.719  <0.01

% 4 MSU #3805 BMDMs 8 3¢ £ B mRNA 1%t &£ 7K F (x £5)

Table 4 Relative mRNA expression levels of related genes in
BMDMs after MSU stimulation

N WT 4 miR-383-/-4
MEX  EH (n=3) (n=3) ! P
ASC 2.01£0.17 5.8540.41 10.127  <€0.01
ik caspase-1 1.88+0. 14 4,24+0.29 9.572  <0.01
1L-18 2.4740.21 8.4440.57 13.306  <C0.01
NLRP3 2.85+0.25 3.1240.29 1. 329 0.117
ASC 1.6540. 14 1.1240. 32 9.216  <<0.01
o h caspase-1 1.5240.13 3.3340.27 8.811  <C0.01
1IL-18 1.9340.17 5.61+0.41 10.486  <C0.01
NLRP3 2.3240.19 2.4640.21 0.962 0.378
Wit

TEAS B 58 0 1) 2 P i XU OG5 & /N BB A
WL F] miR-383-/-/NRAE MSU @RS G 6 h 12 h
Ko 24 h Y9I T Sy 3 0 R K, 5 A AN R
FH G FE AR RE A B RN S pof [B] B b S . B R
miR-383 AT REAE N — Rl SCEEM NIE MR N 7, 5 5
PR AR S e P S RE N 1Y IS B 5 4k, JLHAE MSU
WY H R RAE h A HE T m TR T AHILTR
JERF IR RS & VR 1 9 B R R -2
figt R AIE 3 b B G 0 G LR A R S8 4 Y, B
B HFTEHE 1L 3B4 miRNA A5 i FR 4 48 i B 3 1
TE 480 35 2 W (85 12 0 I BE A H SR 40k . miR-383
18 Bk 2 BT DR 3X — 1Al R A8 SO R SR AEAE L B
ER AR T TSR Y, AR 5E K B miR-383
5 RFE L L Z (A7 AE BB 1 B (R A DG M, R AL
B PR R TV 7. DI R A BE T L 9 R AR B 2 A
ARG ABAEER A B h R I i R R A R A
BB, HEN miR-383 kKA A
22 5 AT BB 52 I X S I R R B oy A, S
SR 5T W] UE S AR R AR N B — S0 ook i T Rg
DU 28 S P e DRSS 8 3 4t AL 2 43 BRI , 5 Sl B
U [ - 900 5K W PR HEHR IS SCRE. BT, & T miR-383
TE TG B 51T 4 13 28 IRV 1 30 9 A A6 Hh A1) AFF 5 340 A G
B, A B 5E B TR TR R D BRS04 F
miR-383 {2k 598 K 4 AE I H 22 6] A B B DG Bk, A 4B

T H I AR I B T RAE I miRNA [ HL
TE-

HE— 2 40T & BH, miR-383 Bl 2 R AL B T J 4
RAE L I I R T SAE AN A B 43 1 ) B K S T
B2k K, 12 h i, miR-383-/-/)y BUIE i E vk i
rhMRL AR I L TS R 72, 34 %, LI A i LL 4] e BH
WOEVE L RERE 118 5 IL-6 WEMF LT E., X—&
B A5 Ak 45 1] — > 7T 5 19 AL 4 - miR-383 Bt 2k — ASC
EE g e A B SR > TR B 0 — A 4 i S 4
i, FEVEEALE LLIL-1R ERIE R @ A B K b
PE— 0 SR R AN T TL-6 0] 5 5 36 R E 1] R 4E
AL B YA ST miR-383 MR MR R
PRI (40 1T i aE 1 T 0k g8 A DA T S B 0L R il
RBIRON BRI A, 25 R B e ok 40 i ) i S 4R
J2 9 AUy 0 21 24 45 5 i AR 1) B A I, miR-
383 NI REAE i o A AE ik BT R N RS B AR B R A AR
R R AR R S L TR R AR s L S 2
TRYT BN AS AR 1 F8 3 B A, 54k P DR 1 AR RE A A 4 T
& SEHURE IR YT I S B 42 2 — . miR-383 MR PEAE
FHAEH T 1L-10 8 B L7, #EI8 b vT bk 5 4 B2
W TL-1P 7 oF 1 %o 2 @ AE F  JF 0T Al 78 B K 40 i Y 7
K A [ Bk 2% fife 47 28 40 0 328 3 iR B8 DA T S B B T
KRG BE YT HAr. 5 2Z A, miR-146a, miR-
155 B 41 & 5 miRNA % 5 508 Pk 4 5 98 4 i
FE L miR-383 M1 27 11 TE 48 v T 48 0 7 30 300 o
Be O ARBF AR A T Bh 5 BRI =2 1 i T g
SE AL o A ARAE SR I A 43 A ) T TR e B A T R R
A,

FE4y T HL I 2 18 . miR-383 X 48 M 44 3 % 1% 171 1)
JEEEME R 2 T BMDMs & 4 il 38 52 5 B9 E 52, 7E
MSU fEF T . miR-383-/-21 1 ASC ) mRNA F# ik i
E T s caspase-1 5 TL-18 F5 5% /K 5F- ¥4 B & 34 5% , 17
NLRP3 A 5 T i 2 it A8 , 4 78 45 80 5 45 b F ek 1k
B “RZ O R P ASC, ASC 5 NLRP3 % 1A 4
BT AP AT A 2 A WY AR B
HesE SIS miR-383 il i #E 1) ASC mRNA 3/
UTR X3, 47 0] Re 40 i 2 B3 sl A ik L R i . ARAC T
HEEEMH T NLRP3 85 caspase-1, miR-383 AF & B 1Y
“ LU s RRE, R E R e S T2
BN . DB T T AR B 5, H AT E A NLRP3 414l
Fan MCC950 kA N PRAFSY , {1 35 38 47 78 e 22 410 il IR
B 5 1 R RS TR L 55 AR A R [ L miR-
383 ME M ME BRI AR H T, Big b EAEHR
SRR A RGN TR VAT 8 d N N ol (167X L N R
AL B B 0 R A AR O RNA T 3R s 78 H
B G 55 TG TR A M i T R W 2B I TR N AR & .
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383 BN W 5L 11, IF R i K sl b TG T P % 0 A R o
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(K F . miR-383-ASC 15 & il 75 2 1 Ak B e 1t & E
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