http://aammt. tmmu. edu. cn Bl 222 155 R4, 2025,47(11) 1217

DOI: 10. 16016/j. 2097-0927. 202412019

3 IH K YA TXNIP/NLRP3 & E/ME(S S B B X FRER M BRI ERPIER

OB E Ok LA wWL,Y BLEHELARETY PEERICEIER, W A
H R 2R B 5 v 2 T R v 2 SR A T TS P 2 o S 2 A B S D )1 45 R S DI R S
1A I 2T A BE 2 s, DU 1| R

(HZE] HMY SRR IRERYE /S B PR FH LSO B AU 2 1 BAE AR 1 (thioredoxin-
interacting protein, TXNIP)/NOD ¥ 27 14 3% 19 25 #9 B AH ¢ 78 1 3(NOD like recepter heal protein domain
associated protein 3, NLRP3) &S /IMA(F Fid B i IR P AEH . Jiid: 32 HUEtE C57BL/6) /INER (8 Jal iy, {4
Jit i 18~22 o) ¥ FEML A AL 1 43 M 4 2H (n=8) : 25 H X BE 4 (Control ZH ) B Y 2H (Model 2H ) | 1) M2 Jiig 21
(Allopurinol 41,10 mg/kg) AERIMAK L (Verapamil 41,40 mg/kg) o BRZS FIALAE , HAR A AR H 10% FpHK
55 R g A 4 R 2 11 ' 9 (hyperuricemic nephropathy , HN) /N RARAY | B\ B T REH403 )5 , B I 45 265 1 i
4 & o i £5 28 /N BRI PRI (uric acid, UA) LI (creatinine, Cr) JRZR (urea, UREA) (K[ T&Z R 2
TR Tl aspartate aminotransferase, AST) TN 24 iR 24 3 7% #4 1iff (alanine aminotransferase , ALT) 7K ; I3 A
K- 21 G4 £5 (hematoxylin-eosin staining, HE ) Rzl B il 240 2O 848 A UL K SR AN G O, Eh s — A g
{8, (masson s trichrome staining, Masson ) K Jlll ' JIE2H 2141 AE AR5 50 ; ELISA A0 B EZH 2 1L-18 \1L-6 &
GE PR 745 5 bo 60 R I Il v V9 (malondialdehyde ,MDA) ALY 1k ﬁ(superoxide dismutase,
SOD) A H I A AL W (glutathione peroxidase , GSH-Px) & & ; S 1AL YL {85 Western blot Pk B
JJE TXNIP NLRP3.IL-18 .MMP7 .FN1.,CD68 . MPO %58 [ 3Rk M. &5 5 Control 41 LA, Model 41 /)N
BRI 775 UA .Cr UREA ZKF-TH5 (P<0. 05) , B R EE HE Y2 (5 Masson Y691 0] WL /INE R34
/NP ] Jo /IR S PRI A A R AP TRE90 5 1 2L 2 TL- 18\ TL-6 75 8 5 LY MDA 75 i 1 25 1 (P<
0. 05) , i IfiL. 7 SOD . GSH-Px 7 & I8 # [ Ik (P<0. 05) ; 5 41 41 TXNIP ,NLRP3,1L-18,CD68 . MPO .FN1 ,
MMP7 4538 (1 £k B % I (P<0.01) . 5 Model 20 FL#52 , Verapamil 21 [ 7% UA . Cr 7K F & 2 B A% (P<
0.01), B LA A AR R FEEE s IR 2B 705 (collagen volume fraction, CVF) 2 FEAIK (P<0. 01) ,
12 4 240 Jft IR 7 5 A0 L SORE DG 4 AR L (P<0. 05) o 3 — 20 Wi 53 & 30 20 41 TXNIP \NLRP3 . IL-1B .,
CD68 .MPO .FN1 . MMP7 £ F1 381k B EFEAR(P<0. 05), &5 Bkl a4k biéafb dierdif
FE G 2 R IR 0L /) BB A3 53 e, AL AT 58 54 TXNIP/NLRP3 80E/IMA(S Sl B A 6
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[Abstract] Objective To investigate the protective effect of verapamil on hyperuricemia
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nephropathy (HN) in mice through modulating TXNIP/NLRP3 inflammasome signaling pathway.
Methods Thirty-two male C57BL/6J mice (8 weeks old, weighing 18~22 g) were randomly divided into a
blank control group, a model group, an allopurinol group (10 mg/kg), and a verapamil group (40 mg/kg), with 8
animals in each group. Except for the control mice, the other mice were given 10% fructose water and adenine
to establish a mouse model of HN. After successful establishment of model mice, the corresponding
interventions were administered to the mice of the other 3 groups for 4 consecutive weeks. The levels of serum
uric acid (UA), creatinine (Cr), urea (UREA), aspartate aminotransferase (AST) and alanine aminotransferase
(ALT) were measured. HE staining was used to assess the alterations in renal morphology and the infiltration
of inflammatory cells, while Masson’s staining was employed to evaluate renal fibrosis. Moreover, ELISA was
employed to measure the contents of IL-13 and IL-6 in kidney tissue, while serum levels of malondialdehyde
(MDA), superoxide dismutase (SOD), and glutathione peroxidase (GSH-Px) were detected by colorimetric
assay. Furthermore, immunohistochemical staining and Western blot analysis were conducted to examine the
expression of TXNIP, NLRP3, IL-13, MMP7, FN1, CD68, and MPO proteins in the kidney.
Results Compared to the control group, HN mice exhibited increased serum UA, Cr, and UREA levels (P<
0. 05), renal pathological changes including renal tubular regeneration, interstitial or periglomerular fibrosis
and prominent infiltration of inflammatory cells, and significantly increased renal contents of IL-1f and 1L-6
and serum MDA level (P<0. 05), while reduced serum SOD and GSH-Px contents (P<0. 05), as well as up-
regulation of kidney proteins TXNIP, NLRP3, IL-18, CD68, MPO, FN1 and MMP7 (P<0.01). Verapamil
treatment notably reduced serum UA and Cr levels (P<0.01), improved kidney lesions to some extents,
decreased collagen volume fraction (CVF) (P<0. 01), and restored pro-inflammatory cytokines and oxidative
stress markers (P<0. 05) when compared with the levels in the model group. Further research found that the
expression of kidney proteins TXNIP, NLRP3, 1L-1B, CD68, MPO, FN1, and MMP7 was significantly down-
regulated by verapamil treatment (P<0. 05). Conclusion Verapamil exhibits a renal protective effect on HN
mice through its anti-inflammatory, antioxidant, and antifibrotic properties, and its mechanism may be related
to the inhibition of the TXNIP/NLRP3 inflammasome signaling pathway.
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PR IR P 5 9% (hyperuricemia nephropathy, HN) , X
PR KU 5 , 2 R T 3 PR R INUAE (hyperuricemia,
HUA) FEURBR E DU T B /NS VB R B G| i —2k
AT B A S R I T S R S A
(chronic kidney disease, CKD). HHi,HNMIE B
TN W PR IR A JUE LR AP T PR TR 25 136 97 X ' I
IIRER BN AT AR AR A N ] il S U
THREA 0, %) 3 B 4 300 A0 18 1 U S B IR Y T SR
AR A A Al o e I R , LT SR 1 A
TRy VEN & T B DR A A E R B B 5 %
PR I S s IR D e T P B W TR S
B AR R A I B i A Sh e B A — €
WE BETFZEFBH TS W, bR 2%
& AR R AEZE HN B 0L o

HN A9 & 95 HL ] 35 22 55 R e TR R Al 6 76 B IE A9
R G KRS & IR, PR IRk 7] BE3E 5 AMPK .

ERK1/2 ,PI3K/AKT ., JAK/STAT .NF-kB Ll 2 NOD ¥ 32
PR R 1 45+ 38 AH OC 25 11 3 (NOD like recepter heal
protein domain associated protein 3, NLRP3) 4 5iE /MR 2
o T AU B ) S B AR - SARE O, AT
MR 2T AR o 2RI R — ol 30 1 O
A AR L 2 P T O 0 LT PR A
Wio WFTE AL, ZFE T2 5 NLRP3 RAE/MA TS 1L
AR DR ER Y, 2 20 i 25 A= A 5 P IS, PRy T o B i ok
T Ca”, FEERAA Ca™ 1 2R G LA , F LR A
1% P 44 (mitochondrial reactive oxygen species, mtROS)
it B A AT ik % NLRP3 98 i /AR 380
PRI, 24k PR AR S 485 B8 -5 00590 T B 3 gk 7 ] Ca™
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1, 0 mtROS 77 4B SE M NLRP3 4 E /MA
Wi, MEXEHEFEEH (thioredoxin—interacting
protein, TXNIP) {F fy — R A AL N 0 5 8 1, - 2 1Y
NLRP3 4&AE /MATE AL B A Ry 2 52 HN & 2B & J (1) 8
FAE S AR BTG 2 R R 1 R 16T A
— o I PRI 5 0 R BIF 5% & B, 4 01 oK BE A% 10 3
TXNIP (235, B sm LR 47 B 40 M DI BE , B0 DI RE
S VAT BRI MRS DR AG BG IVE e 25 L b, 4
P K B S0 ) 2 R B R 2T A Al 1O %A
FHA] g 5 H R 45 TXINIP A7 5 09 480 A0 0 s 5 21 4
1k . CAMKii/PI3K/AKT/mTOR 38 % . STAT3 i & %5 45
Koo SR, AT M S = 4ERL K AE HN oA VE ST .
PRI, A AT 50 38 ok S 7 DR R M W s /0N B, 5 4 v i
KR R TR B s /IS BB R AP AR T, O 08 ¢ Lkt
TXNIP/NLRP3 44 /IMA 5 538 i iy IR AL, LA
TRYT PRI B s (48T B e 25 W S LR A0 30

1 #M#EFTTE

1.1 &z

32 H SPF 94 i 1 C57BL/6Y /) B (8 JA %, 4 i i
18~22 ) W 1 11 i Hr 38 o 5 38 S 4 s WA PR A w) [
AIES : SCXK (1) 2021-0002 | , ] 57 1 VU 1] 44 v B2 24
FlEBe L5 s bl SPER SRS R G . ARshiy i
223 DU 48 v s 2R 2 B S 5 Sl ) 40 3 2 D St o
(DWSYLL-2024-111) , 525 sh W SR 5545 4 1 5/ B
Wi 22 40 fff FH it b o [ 2P T IE 5 : SYXK (J1])2023-
0100, == PN (22+2) “C, #HXHEE (50+10)% |, iE
NPEMESE 3 df5 , T IR e
1.2 45X A

A5 3 0 245 W AR A dE R IrOK (78
[ Sigma A F] ), H0E LR T AR, B IERS (FE [
Sigma 23w ) , Bl REEE (BT Hr T 2w, PRER I A ik
& VLI e ) G R R M i R T A AR
G4 FE I R TN 2 1200 3 TN IR e B A A il I 15
B RYIE R E) |, /N BLUIL- 13 BB G2 10 BRI 38 741
& /IR TL-6 Tt R A 2 I RS 0 3500 4 (O MR} 2%
ol A e H R A I s R A SR AR
5 A B A2 R A T T iR ) A (R BT A
W) TS ), TXNIP 14 (2 [E CST A H ) , NLRP3
PR (£ E CST A H)) , IL-1B HidA (FE[FE Abcam A #] ) ,
FN1 PR (52 F CST A Al ), MPO Fit M4 (I — 8§ A
F)),CD68 HifAk (3 E CST A F] ) , Cleaved-Caspase-1$i
(LR B AR A F)) , MMP7 Hidk (3£ CST A A ) L 75
ARFEG W (R RA A, R Zhi (£ E CST

Al) , ASCHUAR (Lt AR A ) o

1.3 F&ME

ABHFSE F BT AR A« AR A (it Tecan 23
Al B0 ML (FEE Sigma 23] ) , 4 A S AE AL HT A (B
I FG A7), BB R (HARJERA R (8
6B U (FEEEE R A ), A2 &G BEIR AR AL
(WITLRREA T, HUUKME 5 1 TR (il e ok
2wl Ak FR g ()N 2w, B KA
(SRR
1.4 b

K 32 K CSTBL/6J /1N Rl FEALIRE 25 43 0 25 11 0
B8 24 (Control 2H ) . #% 7Y 2 (Model 2H ) | %) M2 st 2
(Allopurinol 1 , 10 mg/kg) AERIMAAK AL (Verapamil 41 ,
40 mg/kg) , FF2H 8 H o B Control 21 H H IR K AL, Ay
ZH/NER A F R 109 S BE oK 3 S HE 40 mg/ke
[ BARIEENS | TS B 1, LARE S, HN RS . S
K X 25 W) e 15 2 24 4 A . g R PR /DN B B
I 1 R AR BT AR R 25 25 e IR AR
PrA /AR 12 h RIRE 25 1 h R >R 10% S
VW (1.2 g/kg) JRRTEE , MR F K DA BB , 25 i 2 1 b, LA
4 °C.826%g #5.0> 15 min, 7} B L , 20 “CORAFFFI
Tk L, PE o B A A IES AR R B 10% 2 5
RS W R 81, T IR 225256
1.5 o if AAIE ARAe )

R4 F B AR AR SR I 1ML 38 PR R (uric acid, UA) |
WLEF (creatinine, Cr) \JR & (urea, UREA) . K[ & A lg
B I F il (aspartate aminotransferase , AST) F114 2 iR
R IEFE F2 B (alanine aminotransferase , ALT) 7K.

1.6 A4 4 € (hematoxylin-eosin staining, HE)
5 LA = & % & (masson’ s trichrome staining,
Masson )

K € TE 4% 22 R W H /N BUEF L UG K VIR
IS ELHRATYI F, B S R4 T HE G4 48 Masson 44 8, 1]
6o WA LA g (U0 ROJF R KRR . A
Image J ERAF 53 BT U0 1 e JAE DX sl e o 3385 55 A e
43 %4 (collagen volume fraction, CVF) BV i Ji FH 4 9
W T AR B2 LR AR T 0 e, 0 2T 44k
PEAT 25 T VTAG
1.7 ELISA &4 m s R B 2822 K g8 B F IL-18.1L-6

Ko

FREL 100 mg B 22111 A 900 wL. PBS 28 i i il B
10% "B AV, JH BCA # 1  Hal) GoR il 2 1 vk
JEE, 4 JEELISA 1205 2 156 1 5 46 00 W 28 2R 9 i TN 1
IL-1B IL-6 i,
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1.8 R AR IS ARt
R A AH I 750 & 150 BH A5 454 | Bt A3 0 1) 7 T

1532 nm . 450 nm A1 412 nm 208 R 052 6% B K60

N B (malondialdehyde, MDA) | 8 % 1t 4 15 1k M

(superoxide dismutase , SOD) Fl1 4 bt H Ik 1 & 1L W) ¢

( glutathione peroxidase , GSH-Px VK-

1.9 #EmEEALFE (immunohistochemistry JIHC) # &,
#o it B4 22 TXNIP.NLRP3.IL-1B.CD68 . MPO .
FN1.MMP7 % & %k

A Y] e S F K PURIB R L 3% i A AL S TR

BELUBIT P Y52 o 40 A 0 Tt BEL T K34, 5% 1LY 3 FAT A

—$HL TXNIP(1:100) \NLRP3(1:100) .IL-18(1:100) .

CD68 (1:200) .MPO (1:100) .FN1(1:100) . MMP7

(1:100) ,4 “CH¢F L% , i o [m) Fh g — 41 (1:200) ,

37 “CH# 7 30 min, DAB (%, 953 AR R 2 YL 4n g, ik

B R, WA LS BULCRAE R Image J 3KF X FH

P X S AT AT

1.10 Western blot #& M| ' 28 22 TXNIP.NLRP3.ASC.

Cleaved-Caspase-1 MMP7 %& & & ik
FREXS0 mg B ZHZURIFES , il A RIPA Z4f#3% 0. 5 mL,

WHEE 2%, 4 °C .9 710Xg B.0> 10 min, B35, FH BCA

A S ) RS B VR B, in A SDS-PAGE #5 H

R PRS0 5 ming SR AHEE 80 V HL YK 30 min,

120 V HLJK 45 min, 220 mA fH i 1 h 2] 0. 45 pm (1)

PVDF i I, 5%BSA $E K EH 4] 1 h, TBST ¥E14 3 K, Bk

10 min, #X J5 W% & A0 W BT 4 TXNIP(1:1 000) , NLRP3

(1:1000) .ASC(1:1000) .Cleaved-Caspase-1(1:1000) .

MMP7(1:1000),4 Cit B¢ E . —PillsE, TBST Pk

3R, AR 10 min, —H0(1:10 000 7 B ) EIRIE IR &

1 h, il A ECL 2 7 B8 . H Image J 8R4 X} 45 S it

1T IR BEAE 53 HT o

.11 %304

FIr A 8085 % H GraphPad Prism 9. 5. 0 #4647

Mo IEZSHAR 1T PR DL ws R, P4 R) HL R

FA ST REAS ¢ K56, 22 4 18] He A R B IR 07 22 00

P<0. 05 43225+ BA Gt 5 3L

2 #R

2.1 iR st HN /s F oz & UA .Cr.UREA (AST Fe
ALT &9 7K -F % vy

KA A B A AR I T it 4 8 s /s BT
UA .Cr.UREA .AST ALT/K 3>, 455 W78, 5 Control ZH [t
B, Model 41/)N BUALTE UA . Cr, UREA 7K B & 7155 (P<
0.05, K 1A~C) , R Z BN E g2 . 5
Model 2H Fb %52 , Allopurinol ZH IfiL 7 UA | Cr 7K - ¥4 g 3%
AR (P<0.05, K 1A .B) , UREA /K -4 FEAGH 35, (1
EFIG I AE L(E 1C) ,AST ALT K- 3% ETH(P<
0.05, 11D E) , & B J R s mT s 4% HN /)N LAY ' 2 g
03 AR TR /N BRU S D e 1 1 1 /™ E 40
Model 2 FL#52 , Verapamil £ L3 UA | Cr 7K - 34 I 35 %
fl(P<0.01, & 1A \B) . $E/RAERLMAK AT I HN /N ER
() D e di i
2.2 YEdEba KT HN AR B AR LR S 6% h

& HE e i/ U I 2H U8 82840 DL K%
P 20 32 T 0, 45 5 7, Control 41 ' 2H 414544 TG
S, G5 HE T Model 21 ' 20 21 ] UL /N I Rz 4 i
B Jy BB 7%, B /NS 6] J5T P AT D0 48 4 e i 3
INEAS 2L 5 Allopurinol 2H 7] LB AR B in &, H i1
LB /INE LY 5K 5 Verapamil 2H AT WL B /N 351405 S50
PRPEAR AT 285 (B 2A) o

K Masson e (5610 B e 2H 24 iR 1R O, 45
7~ , 5 Control 2H 4%, Model 2H 0T W B I 1 48 (0 1 i
212, HBe I P AR b EE S T 5 (P<0. 01, K] 2B
C) ;5 Model 21 H %5 , Verapamil ZH CVF i 2 F#AIK (P<
0.01, B 2C) , $#2/- 4EhiMA K 5E 5k & SE 52 HN /)N B &1
i i i
2.3 #eqida K3 HN /s o2 75 MDA . SOD #= GSH-Px

SEYA

K F G 2 B A6 /)N BRIV MDA . SOD . GSH-Px &

5 = 40 b =25 a 500 = 80 c

= = g = S

E £ 30 £ T S : < 60

<z 2 g d 15 \ & 300 i

= 3 20 = & da 4T 40

& 4o <10 & 200 ;

- 5 = J

> © 10 x5 = 100 ¥ 20

s F = pi i

i o~ b = b=

= == g ° > Y NN

NSNS NSNS NSNS SIS
N Qob & & SFSFFS S & @05 S & 0&& @0“ & &
& \OQ\’ & & Q\QQQ Z&"‘& < \cqo z"z& < \QQQ @ﬂ'z&
» N » N s =N

a: P<0.05,b: P<0.01,5 Control 2B}t % ;¢: P<0.05,d: P<0.01, %5 Model 28 b3

E1 &H/RMiEUA(A).Cr(B).UREA(C).AST(D)#1ALT(E)7KF b3 (Z+s,n=6~7)
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Control £ Model £

’2_0< Hm el ( : @ .S 4207 m

Allopurinol £

Verapamil £

I
=)

JE SRR %%
S

—_
[=)

0
IO
E ¥ &S
& & &S

SRS

» N

AHE &AM Z 2N FRERAL BEMNL: TRETRENE ZEF K. FTRARK@EZAT N E; &4k T Lkm

MR B A HBERNE REHF R . THRGBEHREARDE;HEH L . FHRGEFAE DT LEeHi k. TLALE L,
B : Masson 3¢ &, 4 i) &-20 ) R 4F 440 55 C: Masson ¢ & R P @ AR £ 54 a: P<0.01,% Control L4 ;b P<0.01,

5 Model 48 tb &2

B2 HE.Masson £EBNEZHNREHRIEBEFLELTN (F+s5,n=3)

1,45 R 2R, 5 Control 4 FL , Model 4 MDA & 1 ik
¥ i (P<0.05, K 3A), SOD il GSH-Px £+ i 1%
TH(P<0.05, B 3B.C) , B PR 14 B 9 /N B it
AALRE T T R SR HLAR T BRI AR N R T . 5
Model 2H H %5 , Allopurinol ZH SOD F1 GSH-Px 1 17 . &
3 (P<0.01, K 3B.C) ; Verapamil 4] MDA % & i %
T ¥ (P<0.01) , SOD il GSH-Px 7 & i & I ¥ (P<
0.05,&13) . 2B 5 EEEE A AE R IR X HN /N EREAT
— B BT E AL AE R TR 4T S S, A4 7 oK AR
MDA B E ) AL, BA B AF i a e
2.4 fEFbAISTHN DR EFAR P LERFIL-18.
IL-6 2= 89 % m

D] 1 M skt HIN /) BB O 2 5 4 Ak AL JC W b
e, RO AE JE et e th R AT IR 2k . SR H
ELISA 32460 /)N BB R 4H 2020 3 TL-18 TL-6 RAE
FoE, R BN, 5 Control 41 FL# , Model 4H 1L-1B .

IL-6 & & B & 71 55 (P<0.01) 5 5 Model 41 I %2,
Verapamil 41 IL-18 . 1L-6 7 i FFAK (P<0. 01, &1 4) .
PEARAERLIER ] SRR HIN /)N BB I R AE B
2.5 YiatackxrHN DR EEE K EL A 4iutnt
=R A

K THC AN /NERUE IEZHZL TXNTP \NLRP3IL-18
MMP7 . FN1,CD68 ,MPO % & [ &A1 &l (& 5A) , 25
BN, 5 Control 2H 137, Model ZH/N BB ZHZ TXNIP/
NLRP3 R AE/MAAF 5 5 8 11 TXNIP \NLRP3 \IL-1B
Feika W LI, B EE AN AR A A CD68 5 bk
R AR S MPO ik i i 3 B R AR iR
FN1.MMP7 ikt 3 FAH(P<0.01,K5B), 5
Model 41 FL#4, Verapamil 41 D) I &8 8 1 28 3 i
FEREAK(P<0. 05, 1 5B) o £ 2 Hr A K 7] G i 1 417
il TXNIP/NLRP3 4 /IMAAE 53 %, i3 HN /)N L
JIE S 9 5 £F AL AR

10+ 100 — d 3000+
— a 7 d
EE ER E d
E = 2 2000
Z 6- 2 60 =
2 d mm Emﬂ a
-~ Qi
4 40
ﬂ;ﬁ « £ 1000
= 24 S 20 =
= &)
0- 0- 0
‘&% b@\% "@\w/ ‘&w, A \‘&‘%’ @“‘% oo\‘& 6_&‘@0 B @\‘% b@\‘%’ o\‘%’ &g@% G
()o“‘ S Q§ & N Q&\ N (Pg\‘ & & &
Y & SIS RS

a: P<0.05, b: P<0.01,5 Control 28 }t%% ;¢: P<0.05,d: P<0. 01,5 Model 28 pt. 35

B3 &HE/NRIEMDA(A).SOD(B)F1 GSH-Px(C) & EZ W (F+s5,n=6)
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2000 a 6000 2
s
g ® 4000 b
E: 3
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41 2000
= ©
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B B8
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a: P<0.01,5 Control 28 }b %% ;b: P<0.01, 5 Model
Eiilia:
B4 FHEHNREHALASEIL-1B.IL-6 5 E EF
SERIKER (v+5,n=6)

2.6 iidh R st HN s R B 4828 TXNIP/NLRP3 43 5
WG R e

K H] Western blot X TXNIP/NLRP3 {55 538 #% 1% ¢
PR AP TR, 25 5RARH 5 Control 4H FLEL , Model 21
B JIE TXNIP, NLRP3 ., ASC. Cleaved-Caspase-1, MMP7
AR W 1 (P<0.05) . 5 Model 41 52,
Verapamil £ TXNIP, NLRP3, ASC . Cleaved-caspase-1 .
MMP7 £ 1 %35 B % T (P<0.05, K 6) . LI 45
BE— P UESE T HERLMA K A] fE 1 i 9 4% TXNIP/NLRP3
o T AR U A S A1 ol T A

3 Wit

3.1 Hednbh KBt 4 K AT AAL AL AL AL L HN
BB B G R

REAERFE R I, IRIRER 5 T 10 B 400 B2 Je 58
JiE -G E S AR B L P T REZE L B R - A R
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