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W E BW ATREITHIFAHEXELRT I(STAT)/EFRESEMIRE &R A
(NLRP3) 12 5 i 54 , 383 % 3% Z 5 2m B M S B K 37 & K RAY 24045 o Hom O EAUE) . ik ¥k & F o947 4 SD K R FEALS
S 3+ B8 40 (control 20) A7 28 (model 40 ) . %% Z/KF T2 (Cur-L4) £ H Z P A FTH(Cur-M ) £ HE 5 A FH(Cur-HA ) A=
£ HE S H F+STAT 45 F 38 5% 7 [2-(1, 8- -2-25 ) X B 4L (Cur-H+2-NP 41) , #4015 R, Frcontrol 2841, LA &2 K R 2 /)
HEHALIESH B A R &R (1X10 cfu/mL, 10 pL)ME A A X AR, #E %P, Cur-L . Cur-M ,Cur-H £8 K R ==
H £ % 1.25.2.5.5 mg/kg, Cur-H+2-NP 28 X R EH £ % % 5 mg/kg #2 2-NP 0.5 mg/kg, A R 1k, %43 B, RAkL %G,
A7 8 B Loeffler #- 4, 4] H i Ak o & 20 JL (WBC) #H #0% K g B F [P 78 37 5L B F o, & 20 Ju-%& 6(1L-6) IL-1B8 \IL-18]4~% &
BTk B B AR LR B R R AL AR IR e A B R R AR R TR E | B 45 4 A 4T 1 (Tha-
1) faH & ik & Iba-1 .NLRP3 3t 5€ 4 4% 5L A B STAT1/NLRP3 43 5 i #48 % & @ (BFBR 1L STAT1 NLRP3 . A AR X 2 - & @ &
JLED R E G IL-1B.IL-18) 8 R A oL, Z5R 5 control 2 bb 4L, model 20 K R I/ B R 20 840 20T 5 W B 74, A4
2 URNE IR T | KA 2 i3 T S R B BUE 5 LB R Loeffler # 4 B KoMK 4034 B2 ARR 7, WBC #40A= ¥ 52 B F 4% s dK
¥ SRR S HE § &9 5 iR ALY 204 A T4 E 50 Iba-1 [ & GA Tba-1 4o NLRP3 252 4% M 2 J & 4 Vb 38 %
MEFEG M EAY B EI S S/ LA(P<0.05);5 model ZA0b45, £ F F & H FUKRGED MM IR IR T I H P, &
EFIGHFI B FRE(P<0.05) ;M0 2-NP T 2 %1% 45 £ F 3 &2 AR BEME R (P<0.05). &8 £ F TR EW @ RIEE
KA A KR AT B iz B R AR 4G, AR AT 2 K, dp ) 4 0 T A T, 3 W 4 AT 24545, L hLE) 7T 4k 5 47 4] STAT1/NLRP3
155 BIBAH %,

KA ER L m B A2 KR A Tt M B T STATI/NLRP3 43 5 18 %5 41 & K R,

Effects and mechanism of curcumin on neurological injury in neonatal rats with bacterial meningitis
LI Yueyun, WANG Yanrui, FU Yan(Dept. of Pediatrics, Xinxiang Central Hospital, Henan Xinxiang 453000,
China)

ABSTRACT OBJECTIVE To investigate the effects and potential mechanism of curcumin on neurological injury in neonatal rats
with bacterial meningitis based on the signal transducer and activator of transcription 1 (STAT1)/ nucleotide-binding domain leucine-
rich repeat and pyrin domain-containing receptor 3 (NLRP3) signaling pathway. METHODS Neonatal rats, with an equal number
of males and females, were randomly divided into control group, model group, curcumin low-dose (Cur-L), medium-dose (Cur-
M) and high-dose (Cur-H) groups, and Cur-H+STAT1 transcription enhancer [2- (1, 8-naphthyridin-2-yl) phenol] group (Cur-H+2-
NP group), with 15 rats in each group. Except for the control group, rats in other groups were injected with a suspension of group
B Streptococcus (1X10" cfu/mL, 10 pL) into the cerebellomedullary cistern to establish a bacterial meningitis model. After
successful model establishment, rats in Cur-L, Cur-M and Cur-H groups were intraperitoneally injected with 1.25, 2.5 and 5 mg/kg
curcumin, respectively, and those in the Cur-H+2-NP group were intraperitoneally injected with 5 mg/kg curcumin and 0.5 mg/kg 2-
NP, once a day, for 3 consecutive weeks. After the last administration, modified Loeffler score was conducted, white blood cells
(WBC) count in cerebrospinal fluid as well as the contents of inflammatory factors [tumor necrosis factor-a, interleukin-6 (1L-6),
IL-1B and IL-18], brain water content and blood-brain barrier permeability were detected; the histopathological changes of
hippocampus and cortex tissues were observed. The percentage of apoptosis in hippocampal/cortical tissue cells, the positive
expression of ionized calcium-binding adapter molecule-1 (Iba-1) , the co-localization of Iba-1 and NLRP3, as well as the

expressions of proteins related to the STAT1/NLRP3 signaling pathway (phosphorylated STAT1, NLRP3, apoptosis-associated

speck-like protein containing a CARD, gasdermin D, caspase-

A BEETE W 54 B2 B8 e il 1k A 3 @ 0 5 (No. .
1, IL-18 and IL-18) were examined. RESULTS Compared

LHGJ20230892)
S SIEN . FESEO R L T R with the control group, the neurons in the hippocampal/cortical
FERBE I RAFSE . E-mail: liyueyun3317@163.com tissues of rats in the model group exhibited significant
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morphological abnormalities, accompanied by neuronal edema and necrosis, as well as infiltration of inflammatory cells. The
modified Loeffler score and the number of Nissl bodies were significantly decreased/reduced in the model group, while the WBC
count, levels of inflammatory factors, brain water content, blood-brain barrier permeability, HE staining score, number of
degenerated neurons, percentage of apoptotic cells, positive expression of Iba-1, percentage of Iba-1 and NLRP3 co-localization-
positive cells, and expressions of pathway-related proteins were all significantly rose/increased/upregulated (P<<0.05). Compared
with the model group, the histopathological changes in the hippocampal/cortical tissues of rats in all curcumin dosage groups were
alleviated to varying degrees, with significant improvements in all quantitative indicators (P<C0.05) ; conversely, 2-NP
significantly reversed the ameliorative effects of curcumin on these quantitative indicators (P<<0.05). CONCLUSIONS Curcumin
can alleviate cerebral edema and blood-brain barrier damage, reduce neuroinflammation, inhibit cell apoptosis and pyroptosis, and

thereby alleviate neuronal injury in neonatal rats with bacterial meningitis. The underlying mechanism may be related to the

inhibition of the STAT1/NLRP3 signaling pathway.

KEYWORDS curcumin; bacterial meningitis; neuroinflammation; cell apoptosis; cell pyroptosis; STAT1/NLRP3 signaling

pathway; neonatal rats

S TR M B AR O F e LA IR BT IR R R G
Fro | R fa B e e . BIREEEKTA (group B Strep-
tococcus , GBS ) &5 K # A= ) LAH B4 i s 2 11 DL Tt
A, R HA S B RN 5 G 1A A A R RS,
ZIARITFBACRA B, oA D R HL i Y
RIT T R UGE BLUS

WEFEHE L 5 20 A 1 i 5 46 A A s, /0N T 4 e A
I 20 Bk B, AT | % RAE IR S ™ Ie A7k, il 48
BEER TR AT /NI B I A% R A B A s e
R T 5 A IR 45 R 832 1A 3 (nucleotide-
binding domain leucine-rich repeat and pyrin domain-
containing receptor 3, NLRP3) 45t /MA[ i NLRP3  JH 1=
HH OC B 45 R 2 1 (apoptosis-associated speck-like protein
containing a CARD, ASC) . it K & H [if§ 1 (caspase-1) 41
], 1% Ak 1) caspase-1 A 3 i UJ #1140 A 218 F A
(precursor of interleukin-1B, pro-IL-1B) F1 pro-IL-18 . #
1% 4L 2 D(gasdermin D, GSDMD ) >k fiih /& 40 il f2 17, 4
M5 &5 ZA RAE RN A5 57 T M s i AR IR 7 1
(signal transducer and activator of transcription 1,STAT1)
A4 1 NLRP3 % 5% 512 55 /)N e 5 40 e 35 A6 5 i 410 i
STAT1/NLRP3 {5 53 1% AT Jali 45 240 R PR M B R ™ AT UL,
BET STATI/NLRP3 {5 538 i K HA- T 1 4 AL TR0
2% 2 TR ik S AR 1 el U TR E B I R A (AL

FH RN ERHMAYIZE B Curcuma longa L. FHERL
2 &Y, BAPR PUEb PUm LR 2y
YEHI™ . 2= BRME S BIFEIE S, 22 3 22 AT 4100 4 T 12 A
RFAERBETTET . BRI, 2R
i Janus A 1 (Janus kinase 1, JAK1)/STAT1 il >f ik
A M0 M 0 | RS B R 8 TR T AT A 2R S E ™ 8 T A Ao
il NLRP3 15 5538 56 A Jakl 20> 9 i A0 L A6 T, AT 428 %
SRR . BT I, B R 2 R X R
R R A A i B8 46 s 22 403 403 ) s ), I3 B LA 2 A
5 JH#% STAT1/NLRP3 15 538 B A7 5, LA HA Ay 4 17 14 Fiki
FEE 4 A ]~ 5 5 s P R P (AL ST I AR A -
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1 #F#
1.1 FEEE

AR T 3 AR HG DB053 U i 37 44 22 X
(At R AR R TTEA R .BC-2900 74 1l
40 53 A QR YN it A= 3 B 97 1 e Al A FRA DD
Multiskan FC i #11% ( 3% [ Thermo Fisher Scientific 2%
F)) \UV-1801 B2 Ah- AT UL 456 FE T [k 5t At 43 B A1) 43
PR (SR A B TTAE A\l ] Axio Imager 98 8
i (18 ZEISS 22 H) ) \BL-800 ¥4 471 A WL GBIALAA 40
BEIP R A R ) JRM2235 B H BEE - HL (7 [ Leica
25 F ) . Amersham Imager 600RGB %l fk. 2% & S Wi 15 AL
(Z£[H GE Healthcare 2\ 7] )45 .

12 FEHR FHSKHA

FE T E N IR (65 C110685, 4l i >98% ) I [ |
TEBTHL T A AR B A PR A 7] 5 2-(1, 8-Z8hE-2-38 ) R
M [2- (1, 8-naphthyridin-2-yl) phenol, 2-NP] %} & /i
(STAT1 % s 3858 7] , 41t 5 HY-W013523, 4l Jif 99.55% )
I H 2€ [ MedChemExpress 2y 7 ; GBS . & J¢ N 175 75 5k
(#5435 BNCC337481 . BNCC369667) ¥l [ 7] 15
A TV A Y s A TREEARBETE oL 5 K B SR L
T o (tumor necrosis factor-o, TNF-a ) | [ 4/ Z (inter-
leukin-1B, IL-1B) ., IL-6, IL-18 [iff I 4 928 W B 0
(ELISA) i 1 & (it 5 43 %1l 4 m1002859 . ml037361
ml064292 . m1002816) 4104 [ |- Vi B Ek A Yy B A BR A
& 3 JF 3¢ (Evans blue, EB) J (43 . 958 AR - H21
(HE) Bt & e QYL A3 5% 4F I & (BSA)
TR A", 6- PR HE-2- 2K 05| (DAPD) Z4 ik (L5533
5 BP-DL502, BP-DL001, BP-DL302, BL-O81, BP-
DL712) #1114 F #g 5t £% DU A4 ) B8 A BR A F] 5 FIC
(fluoro-Jade C) K 1k #f £ 7t 44 8 X 1] & (4L %5 TR-100-
FIT) W 7 i3 SEHE R A R A w ;s TUNEL 4 i 8 7
Ko7 £ (465 KTA2010) W [ W RF R (R0 ) 2B 4%
AR A BR2S A5 bt B T 55 45 A 5 5r T 1 (fonized
calcium-binding adapter molecule-1, Iba-1) . NLRP3,
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STAT1. # & 1k STATI (phosphorylated STATI, p-
STAT1) .ASC,GSDMD , caspase-1 Hij{& (pro-caspase-1) .
IL-1B . IL-18 .B-WLB) &K 11 (B-actin) FL AR FLL 247 fe Fe 58
R 11 G (1IgG) H&L (Alexa Fluor” 647) | 111 3£ #i i 1gG
H&L (Alexa Fluor® 488) —$i (it 5 437l ab178846
ab263899, ab230428 . ab109461 . ab307560 . ab219800 .
ab179515., ab283818. abl91860. ab8227. ab150079.
abl150077) ¥ H J% [ Abcam 2 F] 5 ST caspase-1 $T
I L AEPT R B ALY (HRP) ARIC 1Y 1gG T (it
53k 83383.7074) 1 F 35 [ Cell Signaling Tech-
nology 7 7] ; RIPA Z4f# i \BCA % 1 5& ik 77 & .ECL
b2 2 R R R & (L5 43 51 o4 abs9229 | abs9232
abs920) 04 [{ Z 0 e () AR Y RHEA FRA F

BERE BT AE SD AR 90 H, EREA-F 10 H i, 14
H 18~20 g, W A AL A A R A BRA L s
A FEYEATIE S oy SCXK () 2022-0006., T A 3444
5T SPF 385 (R 22~24°C , A% & 509%~60% , 1
12 hBIEPEIA) o, A RS oK. AR R4 H &
TG BEBEAe HZE b1 2 i (L4 2024-013) .
2 AL
2.1 & HESHRY

B A SD K EBEHL 43 X HR 41 (control 4 ) (A5 71
2l (model 41 ) . 22 #5 ZF AR E 41 (Cur-L 41) . ZZ B R 7|
wH (Cur-M4]) Z W HE & md (Cur-H4) flZE 8 &
15 771 i +STAT % s 34 98 71 24 ( Cur-H+2-NP 41 ) , 40
15 HOHER 7 H HERL 8 H, s MR 8 R HER 7 H) o B
control ZH A1, HiAx 45 41 K RUMR 4l A 5 SR 4 57 41 e 1
i B R AR TR - R RS 1% I HE 244 (20 mg/kg) BB s 7
SRR, AR RIMOZ 181 52 T i 37 A4 2 24, MA/IN B 45
3 5 E £, il FF K B W (cerebrospinal fluid, CSF) 10
pL, B2 12 14 A GBS & (1 X 10" cfu/mL, DLAE PRER
KM 10 WL (F 5 min N 5EE ST, 3783 41 1 min) ;
HrRK U BUB 2R BE (B AR S R GEEARD |
FEER TS SRR H ok B Loeffler ¥4 <<3 43, B Myl
FEE R I, control £H K FRL[R] 7 4 7 CSF 10 pL, 2%
P ASERFA BEER K

WS, B2 BEEATIEY, Cur-L . Cur-M . Cur-H 20 K
R0 5 18 s A B 25 85 2% 1.25.2.5..5 mg/kg, Cur-H+2-NP
21 AR PR T 1 22 #5 38 5 mg/kg A1 2-NP 0.5 mg/kg, con-
trol ZH 11 model ZH K IR s 78 B S5 AR R A BRER K , B R 1
2.2 HEATHEEITS

KL 25 24 hn , LAER B #Y Loeffler ¥ 73 BV VA4
KA IRE, BARBRAE S T IEH 16 30, AR AT ZE 5
BIEr i 5435 F 3G s> (05 s INRERIE , ic 445 ; B
Bt >5 5,10 3435 NREBRIEF 10 270 ANREIG 311, 12 1 47

TEZD; 2026 455 37 5 1Y

2.3 CSFHBHMITEHEXERFESENE

SE LA D BB VT I R A 2H K BURR I, b B
CSF, —#B43 LA 4 B 4347 {2E AT 11 40 2 (white blood
cell, WBC) 1 141; 15— & 85,05 , % ELISA B:A6:
TNF-o IL-6 \IL-18 . IL-18 & i, F A 42 HRAF R 357 5 1
M HAE,

24 EKERKN

B, BEBEPLIEERE 5 R, R AR ST, 43 125 He
B 2 ST FR R, BT R R 42T 100 °C R F
R VN EE R Rl S 7ol Na W = N G Y R e
(%) = (B 41408 5 — Bk 41 23+ 51 )/ 41 2398 8 X
100%.

2.5 I Fe 5 P 1 2 1A A U

RRLABENL Y % 5 HOR B, R #E kST 0.5%EB 4L (4
W (4 mL/kg) , 1 hJe ¥ HARSE WAL 20, 21 % 5, T
4 °CF LA 12 000 r/min 5.0 20 min; B W&, AN R
I 24 h( IR S NE R A 3:7), F4 °CF LA
12 000 r/min #.> 20 min; WA 35 W, 4001 ILorole
JERETHAE 620 nm P KR I E B 21 EB B i, LA Bk
I J e s 1k (3 B ) o
2.6 BORERELLENE
2.6.1 HEZfn

IURRZH T 45 5 R R, RIS AR B8, AR LI 4 2,
— R R AR A TR, 5 — 51 L 4% 2 R H
VR 5 o BCES 150 1 i 2 200 i) 5 A B )
(JE2y5 pm) . BRI Rad i, & W 2R | LR
IKJG MU FH I AKS 4 45, 10 min  ER R 2 o A 434k
30 s P YL 2 min, P4 L BEERR K . H 288 I 5 A
PR IR A, AT S U 52 K BT 1 % Bz I 2 21 1
FRARAE , I T 41 I A 245 44 B 40 i J&) ] 257 X HE %
LS R TIE o, BRI 1B 12 0 435 /> i 21 M 45
D, AR I TE 25 360,90 143 A0 A A9 B S, 440 e ) T A
S, 10 243 s AR A S, 240 A B s, i
347 s AR FR 2400, 4 M B AT LR s v, i 4 40
2.6.2 JERyLn

Be2.6.17 30 25 4 K BRI 2 8L 0) F il i, 28 B
ARACSE AR F 2 5 e 8 10 min iR PESMEIR 1L 1
min AR E VA TRAL 5 min, 2 L BERRK . 2R E
Ja R BB A e e 25 RO SE 11l J A
AU ) Je o/ IMAER
2.6.3 FICYLfn,

H2.6.17 0 T 454K SRR I 2 0dE 1, AL
MRS, RVER R R JRZ920 pm) . B EADI A,
2 R KGR A 0.06% 5 5 B AP 7 0T R4 10 min,
A FIC TAEW # G 20 min, LA DAPT 44 & YL 41
A% 10 min; £ L BEBK  ZHZREH G, DAPToE TR K
BRI R 8 2Ot BB IR I I SR I D R R Al
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2L IR AL 28 TR (LA 43 (0 5 6 A0 FIC PR 20 i %k
FR) o
2.7 BORERALRMEET RN

K H TUNEL A #EA 7RG . BC“2.6.1 730 T 45 2 KR
I Z0) Fa e, 2 il KR A X B K T
YEW 100 pL, F 37 °CF A 20 min; B TdT -5 2%
W 100 wL, T 37 °CF P-4 30 min; Al A A5 ic TAE#E 50
pL, T 37 °CFHEOEMFE 1 hs A DAPL YT i, T%
T R 5 ming LIPTZEEEE K E Bl A s L
PN BB AR Y (25 SR A AT R T AN A e
(LhZR 07565t TUNEL PHAE: 4R A E & 40 i s 850 & 43 He
FR) o
2.8 BOREFRHALT Iba-1PHERIZEF Iba-1 NLRP3
HELLHE T

KGR PE DGR . HL2.6.17 30 R 454K
R ZH LY A 3 i, B KARJS , DAFP R BR AN 22 vhil
WATHUEE S, B 5%BSA £14] 1 h; fillA Tba-1 NLRP3
—HL (R L4354 1:10,1:30) , T4 °C R & 11K 5
Jin A Alexa Fluor® 647 ( i F 4l Tba-1 3 35 ) Al Alexa
Fluor” 488 (] T4 NLRP3 2235) A1 %8 6 — i (7%
BEHLBIEY A 1:50) , T 37 °C N LI F 1 h; il A DAPI
PR RE G €4, 8 min, i 9 34U B W4 I8 1] Image
JERPETT Tha-1 PHPEZR IR (RALT G B2 08 X ) - 38
BRI R ) Fl Tba-1 . NLRP3 5 {57 BHPE 40 i 7 43
[P Tba-1 (Z1f ) FINLRP3 (5% (5, ) W FH 20 A K o 40 it B
BE 4y FLFIR],
29 BOEEREALATEEHEXESRIEEN

K H Western blot 7 E 474G, HL“2.6.17 101 45 21
3 HRBRATRA M INALSUE & |, L RIPA 2 $2 U 2
M, 2 BCA BB R G EAS AL B, BOA PR 2 P i, oF
17 e LR R - SR DI A IR M B S L Tk A B e B &
R —F AR DAPE d P  E PAT 1 s YRR S,
A STAT1 ., p-STAT1 . NLRP3, ASC . GSDMD, caspase-1 ,
pro-caspase-1,IL-1B.IL-18 B-actin( N =) —$i (Fi Bt kb
435124 1:1000.1:1000,1:1000.1:1000,1:1 000,
1:500.1:1000,1:1000,1:1000.1:2000),F 4 °C i
F IR VRS A HRP AR iC B9 Bt (R B L i) R 1
2000),F 37 °C FWFH 1 h; LA ECL k2% &G 7] &
WESE BT RO S . fdi ] Image T 4K
A% 8 1457 K BB AT 4381, LA p-STAT1 55 STATL
NLRP3 5 B-actin ,ASC 5 B-actin . GSDMD 5 B-actin ,cas-
pase-1 5 pro-caspase-1.1L-13 5 B-actin . IL-18 5 B-actin
{1 K B L A A A p-STAT1, NLRP3, ASC . GSDMD ,
caspase-1.IL-1B . IL-18 [ F A K-,
2.10 SitEHE

& JH GraphPad Prism 9.5.0 8 {4 % B4l i A7 48 110
Mo SEEEE DA x + 5 2R, 2400 USRI SRR 2R 2%
I3, BE— 2P HE R Tukey ' s Z AR . K467k
#Ea=0.05,
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3 #£R
3.1 EEHENERKRHMZTHEEF CSF F WBC T4,
RIERFEEHE

5 control 2H %% , model ZH K F.i& B Loeffler #F-43- i
%A%, CSF it WBC 144 ) TNF-a  IL-6 . IL-18 . IL-18
K44 1 2 25 (P<<0.05) ; 5 model 40 LL#% , £ W £ 4
552 K B R Loeffler P43 44 g 2 F1 &5 , CSF i WBC
TR A S IE R T2 5 1 B 2 F#IK (P<<0.05) 3 5 Cur-H
20 3, Cur-H+2-NP 4H K B 2t B Loeffler ¥ 43 Ik 35 [%
i, CSF o WBC T80 e & 2 IR & 34 18 35 T
(P<<0.05), ZEHILEL,
*1 HBHAKXBME Loeffler 4 1 CSF 1 WBC it .

REFRFESELK (x+s5,n=15)

) UiH Loefller WBCTH  TNF/
= A (XIPL)  (pgl)
control 4] 4931025 0161003 2895288 17571241  4449+558  56.14£6.50
model 41 12020400 1.68£0.16" 144.52£15.67 150.55+16.53* 17644+ 1640° 195.31412.99°
Cur-L4 2274057 LO2+0.11° 104.59+12.96° 10346+ 12.68° 117.16%12.19" 148.63113.69°
Cur-M41 3004052 0481008 85.76+9.70°  81.17+6.05>  8391+736° 117.61+941°

Cur-HA 400£0.63° 031£008 4508337 31.05:275  59.04£58% 68.01£755
Cur-HE2NPAL 24720508 0874009 12621+14.90° 121.94£1090° 155,60+ 13.01° 168.16+ 1349

a: Scontrol4] L3, P<<0.05;b: S5model4 3%, P<<0.05;c: 5Cur-
HZH 3, P<<0.05,

3.2 EEZEITEEK R B & 7k = F0 i b B BE i & M
=210

5 control 4H H %% , model 2H K BRI i & 7K & \EB &
BB THE (P<0.05) ;5 model 4 M A%, 25 ¥ E &7
T K RAYIN S 7K i (BB Y B E R (P<<0.05) 3 5
Cur-H 20 [t %%, Cur-H+2-NP 41 K B ik & /K 1 \EB & &
PR ETE (P<0.05), 45532,
K2 BHAXBRHRESKEMEBEELE (x+s,n=5)

IL-6/(pg/mL)  IL-1/(pg/mL) IL-18/(pg/mL)

Fibl Bl k% EB & iz/(pglg)
control 4] 7140223 1.80£0.10
model 4] 88.88+2.29° 6.191041°
CurL# 83.65+2.29° 4511032
CurM4| 871+279 326£028
Cur-H4 73672218 2735027
Cur-H+2-NP4] 84721250 5.0820.36°

a: Scontrol4] 3%, P<<0.05;b: S5model4 3%, P<<0.05;c: 5Cur-
HZH #¢, P<<0.05,

33 EZEHEEWHAAREBEIRERALAREZRGH
=210

control 21 K FRUE B B iz i 4l 4 48 e 25 40 52 4K, 4l
[ N2 71 £ S0 SIS 1 Ao 5 W 1L [N (R b Fox I E ST o
FAFE R /ME, AR WAREZ I, 5 control 41
Fb A, model 41K BRI B S S 20 L0 28 50T A B i S5
WO EAHARIE , KA 220K I RS, 40 A% G
4 ZEFINT , T B 0 S 0 =T 5 HE Y (4 3
B ETE e B /MRS W E b B 2 ook
% (P<0.05)., 5 model 4 FbAs, 2685 45740 KRl
VBRI K B i 40 20 1 3R B2 4505 N TR R ol 3, FL
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HE Y (PP i FEAIK, JE R/ IMASU . 253 £ iR Tkl 22
TR > (P<<0.05) . 5 Cur-H 41 L% , Cur-H+2-
NP 41K S S e Bz e 4140 1 A B4 5 40 W b fin =
HE Y PP T, Je B/ IMASU . 25000 | iRkl 22
JURUR F I 2 (P<<0.05) ., 25 UL 1 (BRT R, K R
L Z A G A B T AR SO T e A R
R M e B A 1) (3R 3,

®3 VAKXKRHER&IFS  BER/MEEHMELHE

TR (x £5,n=5)

a HEJL P/ Je /MK I
- BOAS HRAS BO4Y WRAS BE4E LRAE
control 41 0 0 1250011208 257.60+2135  700£141  1420+2.86

model 41 38020400 400+0.01°  53.40£873  85.80£838 12960 13.09 147.00%11.08°
Cur-LAl 280£040° 2407049 8220796 126801396 89401922 101.80£1040°
Cur-M# 2401049 160049 101.60£745 1792012623 55.00£853  64.60%5.00°
Cur-HA 1404049 080+040° 113.20+9.22° 21580£22.09° 35004498  39.00+583°
Cur-H2-NPAL 320£040° 240£049°  77.80+898° 10120+1023 10400£8.12° 11960+ 10.05°

a: Scontrold 4, P<<0.05;b: 5model4d H4s, P<<0.05;c: 5 Cur-
HZH L, P<<0.05,

34 ERERWERARBERERARDMEEETH
Al

5 control ZH b %5 , model 2 K FUifE 5 K 7 i 0 41
T 20 By e 38 2 T R (P<<0.05) 5 55 model 4
B, BB ALK B 5 M Bz Bl A rh A T AR
73 He ¥ 8 2 R AR (P<<0.05) 3 5 Cur-H ZH LU #%, Cur-H+2-
NP ZH K BT S5 b Bz o 20 2 v ] T 2 g L3 il 2 T
1 (P<<0.05) . Z5H UL AR TR0, 1 5 ) fz i 40
) A O 38 B P61 R 5 AR SC o o e A R Y i
e R E 2)
35 ZEEEMWHEIKRESRERALS Iba-1PEER
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F4 BAXRBEREFAATBTHEBE SR

(x+s,n=5,%)

4 LA KA
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Cur-M#4l 868097 15.6542.19°
Cur-HAL 6.28£0.68 12,094 1.00°
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a: Scontrol4] L3, P<<0.05;b: S5model4 135, P<<0.05;c: 5Cur-
HZH L, P<<0.05,

Iba-1 BH 2835 Fl Tba-1  \NLRP3 2 52 £37 BH 40 M 73 43
5% R ek TS (P<<0.05) ; 5 model 41 L3, ik 2
2570 K UM T B 7 o 1 2 Tba-1 BHAE 234 i Tba-
1 NLRP3 5@ {37 [H 4 40 i 7 43 Lo 34 4 2 T 9 5 AR
(P<<0.05) ;5 Cur-H 41 b4, Cur-H+2-NP 21 K i 5 )
J BT 2H 21 Tba-1 2 357 Tba-1 \NLRP3 5 o7 FH 44
S 43 L3 B B ECTH R (P<<0.05) , Z5RILEKS
(BT Wt Vg K 7 3 4 8 ) R G b A P81 Pl 1 4 7R S
T U RS R AR AR R A B E 3)
x5 HSAAXREDIREREALF Iba-1 PHERILF
Iba-1 NLRP3 *E PR R L EE R (x + 5,
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- Tha-1 JitE sk Tba-1 NLRP3 72 f FHE AR 23 %
ikl KRR ikl KRR
control 4 2041116 48811483 2554003 264102
model 4 441313 20690£ 1543 26714307 34054284
CurL4 194215100 10438%14.09° 16,00 196" 19.68£2.36"
CurM4l 79.92+6.09" 86214843 1053128 13.66%1.83"
CurHAl 496015.99° 6115472 5591085 6.73£1.29°
Cur-H42-NP4 121L15£10.66° 130.11 £ 10.10¢ 20671232 21054202

a: Scontrol4 45, P<<0.05;b: Smodel4 H45, P<<0.05;c: 5 Cur-

H41 Fb 4, P<<0.05,
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ST, ¢ A
Lot 00um. ©. . 100pm -

- » 4 i
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i - —— .,
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)30 5 22 B 3R TS, #5 R 2R B IR 48 375 hk
PR RN L DR VT 4y, BRI K R
EB & i, M0E 5 M R T R ST a5 S b R
*x6 HFHARBESRERAR

i 20 IR, I b 28 eaR Ak, 39 0 e E/IMARE, DA T
BRI TR i AR A 8 A K R R 2451473

R SN AE 2 T 1 A S 4 w473 0 e B A 4, WA
FERAE G BAE R & A . TET AP R G, o i 1A%
Y] R S PR U /NI A L BT s 5 4 i A i, TNF-
o JL-1B \IL-6 S5 48 F K F- , 35 86 5 P -2 itF— 20 il
7N Jo 240 B RN BT B Jo A BTG Ak , - BIORR 28 AR AE AR LT
K ELFESFMETTMET", W, Z & E T
/NG J5 240 B 3% R SR PRI BT, DA T Dl 2 Ao 28 AAE
Pl pp o T, AR AR R, 5 control 41 L
&, model 41 K §{ CSF # WBC i+ %01 TNF-o . IL-6 . IL-
1B IL-18 ¥ &, Iba-1 PHME A , DL R T4 ft A 3 b3y
2 T v B R T2 AR AT AR R R R B WBC T
B, TNF-o  IL-6 . IL-1B . IL-18 % & , Iba-1 FHE A LA M
JHT-2RME A 53 LU, W2 53 T RE3E L 41 1 b 28 9 A A1
0 L T A A 0 R i I 4 i A R R i e o

RIE/MERE—FNZEAEGY , KOS 1E e K g
FGAE S BAT RO o AR S0E fil & A5 5- i
BEN WAL 7% , NLRP3 RAE /MATE BT 7K 2% 15 3R L 4 TR
P M R A R AR . GBS IR ] i
NLRP3 4 E /MG A, 9] NLRP3 48 5 /MA S HA
1R 200 B AR T AT D R T AR B K AP B R MR
NLRP3 (15 553805 7, STAT 1 A8 Bye s il v HLAT B8
YEFA™, GaoZF"IFSZ, YL-0919 n] i@ i STAT1 {5 538 i
0 NLRP3 754k , BELUT 05 20 At/ N R 4t = 1=, R 4
12 9 AR PR 7K1, R it AR B R TRV i A 4% o AR5
ZE RN, 5 control 20 [V %% , model 2H K BRUIAE T M iy Jfi 2H
#Z1rf1p-STAT1 .NLRP3 ,ASC .GSDMD , caspase-1.IL-13 ,
IL-18 f 52k i3 94, Tba-1 I NLRP3 2 {37 BHE 20
L 53 Ll i 2 TR s 462 ¥ 3 TS , p-STAT1 .NLRP3
ASC. GSDMD, caspase-1, IL-1B IL-18 f] 3 ik ¥ 4
model ZH 3% T ¥4 , Iba-1 A1 NLRP3 g v BHPE 40 75 43
Ll S 2 RARARR , 7% 22 B 250 4 T M o 9 3 A= K B ek
SEE AT e 5 HC T STAT1/NLRPS {35 53 B M 1% %
W FRAMMET A K. NEUEZBR , AR0F5E L STATL
B SR BR ) 2-NP Rl i 2 R BCA TS L8, 45
FE AR AR AL Cur-H 21 1 2 3004, $i275 2-NP A 34 22 3
FOUT 240 TR G B BT A K B S R AP R R 22 0
K] HE i A §i 7] STAT1 | STAT1/NLRP3 {5538 [ ifij
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" B A

i p-STATI NLRP3 ASC GSDMD ~ caspase-1 IL-18 IL-18 p-STATI NLRP3 ASC GSDMD ~ caspase-1 IL-1 IL-18
control 41 0.14+003 0182002 0162001  042£006 0132004 031£007  0.11£0.03  0.08£0.02  0.07+0.05  025+0.04 0194005 0142004 0152003  022£0.04
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a: HcontrolZH L4, P<<0.05;b: HmodelH L4, P<<0.05;c: 5 Cur-H4 Hb#s, P<<0.05,
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