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# E HHE RENODHZ/KEZE IR EEGH1/H K ZD( NLRPS/Caspase 1/GSDMD) % 1 & 38 %, 38 i 1L AR IR 76 do
(HQHF ) 4 h) B 4 2 it £ 1= 5 E-AX A48 % B 5 AT £ (MASH) 89 4E A AUH) . J773% %5 RAW264.7 28 it 5 % Control 28(10% = & s
) Model 28[10% = & 235 +5 pwg/mL B % 4 (LPS)] . HQHF-L £8.(2.5% 424 2 35 +7.5% = & . & +5 wg/mL LPS) . HQHF-M 41(5%
435 0 H+5% 72 @ fnE+5 pg/mL LPS) HQHF-H 28.(10% 425 o i%+5 pg/mL LPS), %255 % L3 3% 24 h, 0C 4 2 0B 4n I3 57
Lk, RN AR T RMAE AR £ 3R BB 0 I & 5 KR S8 3 R R MEL I K & D-N 3% (GSDMD-N) & & #9 € 15 55
ik ;SRR B IR S S R ) R A 4 3 S bR P G mieA-F 1B (IL-1B) IL-18 4% ; R A S2 b 58 b8 B Rk XM ik
#= Western blot 3% 44 28 A& ¥ NLRP3 . Caspase-1.GSDMD # mRNA & £ & & & ix . 58 5 Control 28 Fb 4%, Model 48 29 AL 2. 31 s
A& A ,GSDMD-N % & /£ i 56 45 B 32 R 5% F 2 538 3% (P<<0.05) , afss Jr L ik ik P IL-1B . IL-18 423 B F 7t 5 (P<
0.05) , @ . ¥ NLRP3, Caspase-1.GSDMD mRNA % 3 & & % ik ¥ 2 % L8 (P<0.05) . 5 Model £ ;b 4 , HQHF-L ,HQHF-M ,
HQHF-H 48 4m Lo =7 &, 20 it GSDMD-N & & ¢ J52 8 4508, o 32 5% B 2 25,35 (P<<0.05) , fm i3 3 LR 7 IL-18 . IL-
184-F ¥ B HEAK(P<0.05), e fiF NLRP3 ,Caspase-1 ,GSDMD mRNA & & & k.3 2% FH(P<0.05), &t FEHEF
A 75 §E. A0 LPS #5509 E vk an i £ T, 22L& MASH 4945 A AL 7T 4 5 4945 NLRP3/Caspase-1/GSDMD £ i & T3l 309 i B AR X
KR FARIRE Ty RIRAR R ST K B e BT NOD B2 R E G 3 R ZE a8 135 %D

Study on the mechanism of Huatan qushi huoxue formula in improving metabolic dysfunction-associated
steatohepatitis by inhibiting macrophage pyroptosis

GUAN Yajie"*, ZHANG Qizhen"*, XU Junjiao"*, SONG Yijia"*, SHANG Dongfang"**°, ZHAO Wenxia'*"’,
LIU Minghao" * * °[1. Liver Disease (Spleen & Stomach) Diagnosis and Treatment Center, the First Affiliated
Hospital of Henan University of Chinese Medicine, Zhengzhou 450006, China; 2. The First Clinical Medical
College, Henan University of Chinese Medicine, Zhengzhou 450046, China; 3. Henan Academy of Chinese
Medical Science, Zhengzhou 450046, China;4. Henan Provincial Collaborative Innovation Center of Prevention
and Treatment of Major Diseases by Chinese and Western Medicine, Zhengzhou 450046, China; 5. Henan
Collaborative Innovation Center for the Whole Industry Chain R&D of Yu Medicines, Zhengzhou 450046, China]

ABSTRACT OBJECTIVE To focus on the classic NOD-like receptor protein 3 (NLRP3)/Caspase-1/gasdermin D (GSDMD)
pyroptosis pathway and explore the mechanism by which Huatan qushi huoxue formula (HQHF) inhibits macrophage pyroptosis to
ameliorate metabolic dysfunction-associated steatohepatitis (MASH). METHODS RAW264.7 cells were divided into 5 groups:
Control group (10% blank serum), Model group [10% blank

A EE£WME B % A A FF 2 5 4 5 H (No. 82575010, No.
82205086) ; 7] M & Bt & J& i1 2 B H (No. 242102310500, No.
232102310438) 5 107 15 27 8 % o B= 24 4% 7% 137 P 0 BHIF £ 350 (No.
2023ZXZX1162) ; 1] FE 48 H 8 2% 3 — It " B R # A 58 L TR (No.
HSRP-DFCTCM-2023-1-10)

* S W HEGE A L BRSE T . P 2 B WAL R containing serum+5 pg/mL LPS). After 24 h of routine culture

serum+5 pg/mL lipopolysaccharide (LPS)], HQHF-L group
(2.5% drug-containing serum+7.5% blank serum+5 wg/mL
LPS), HQHF-M group (5% drug-containing serum+5% blank
serum+5 pg/mL LPS) , and HQHF-H group (10% drug-

E-mail : g18206481922@163.com post-administration, cells and supernatants were collected for
HFIBIEES 2P, S, 1. B9y P E 2 BE TR assays. Cell morphology was observed via scanning electron
S5 I RS HLH . E-mail: liumh015@163.com microscopy and phase-contrast microscopy; localization and
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expression of gasdermin D-N (GSDMD-N) were observed by immunofluorescence. Interleukin-18 (IL-18) and IL-18 contents in
supernatants were detected by ELISA; mRNA and protein expressions of NLRP3, Caspase-1, and GSDMD were measured using
real-time PCR and Western blot. RESULTS Compared with the Control group, the Model group showed typical pyroptotic
morphology (cell membrane bulging and pore formation) , increased aggregation and fluorescence intensity of GSDMD-N on the
cell membrane (P<<0.05), significantly increased the contents of IL-1@ and IL-18 in cell supernatants (P<<0.05), and significantly
up-regulated mRNA and protein expressions of NLRP3, Caspase-1, and GSDMD in cells (P<<0.05). Compared with the Model
group, the HQHF-L, HQHF-M and HQHF-H groups showed improved pyroptotic morphology, reduced membrane localization and
significantly weakened fluorescence intensity of GSDMD-N (P<<0.05), significantly decreased the contents of IL-1B and IL-18 in
cell supernatants (P<<0.05), and significantly down-regulated mRNA and protein expressions of NLRP3, Caspase-1, and GSDMD
in cells (P<<0.05). CONCLUSIONS HQHF inhibits LPS-induced macrophage pyroptosis, and its mechanism of improving MASH
may be associated with the suppression of the activation of the classical NLRP3/Caspase-1/GSDMD pyroptosis pathway.

KEYWORDS Huatan qushi huoxue formula; metabolic dysfunction-associated steatohepatitis; macrophage; pyroptosis; NOD-

like receptor protein 3; Caspase-1; gasdermin D

3 A OC g W7 7% JH 95 (metabolic dysfunction-
associated fatty liver disease, MAFLD) /2 4= Bk iz [l N fx
W UL AR VE G 2 — , A R [ Be—— R AR DG AR
i £ I R (metabolic dysfunction-associated steatohepati-
tis, MASH) AR 1D A8 P | AAE S F1H£F Ak oy 3 22
FEAEY,  EOWE A0 M, J0 2 N oy R S O g0 e
(Kupffer cells, KCs) , £ MASH RAE [ i 515 KR
Hh R AR VEEEE .

20 £ T AR — i S /IMAA Y T B R T P Al L B
1207 3, P AR IR S22 MASH & i ML A0 JCHERR Y
2% M3 % L NOD # 2Z {4 2 11 3 (NOD-like receptor
protein 3, NLRP3) 4 i /IMA TG A 4y , 111 376 AL bk K
H 11 1 (Caspase-1) ; I fL1Y Caspase-1 AI V) EIWH 2 £ D
(gasdermin D,GSDMD) , 4 il B A B ZEFLIG PERYTH K 3=
D-N 3 ( gasdermin D-N, GSDMD-N) F Bt , 545 | & 41 ifd
JER 2 % A A 18 (interleukin-18,TIL-18) IL-18 %
PAE R B, IR Ja 38 K 4 B A R ™ s AR
WESE, 7 MASH #ERE I W X FL S BN R
{3 ] fE 14T KCs Hh NLRP3/Caspase-1/GSDMD il % , i
T 9K 20 AT IR 40 6 A S £F AL TE RE 7 IRt S )
2 T RE LR T T MASH S5E UERE I A 350K 1

H i, MASH [l PRIGYT Bt = K¢ S 259, & FH Y
7T 225t PR P A I R 1 R B0 32 FR Tl A E= 245 7
BRI ST T A SRR AR RS
I 7 A 5 e 4 [ 44 TP B X SCRE U A 1 R YT
MASH (2256577 o AR IR 41 AT 92 E 0 s2 H n] k3%
fig Z 4 (lipopolysaccharide, LPS ) 15 5 1) 5L W 41 il A2 -1
A JF AT HITE I GSDMD-N AU A" $2Ri%
TEP AR AR T T A BT T o SR, LAt
PAEPTEAMAET WARIES KA TE A L, X
TR A5 38 VR P ML i AR BB o PR, AR 9 2
TRTIIBFFT SRR, 38 13 LPS 15 5 4 37 RAW264.7 [ I
AR AR TR, POBAS2E  SEE N F B S o F 3Rk 55
ZA )2 T R RN 1 5 % NLRP3/Caspase-

TEZED; 2026 455 37 H5E I

1/GSDMD ix — £ ML 738 % 09+ FEH , B 76 iR
S IR BRI B A W N R LA B MASH ) S 2
TR IR SRR

1 ##
1.1 FENEH

AT T 32 B #$EL 45 Infinite M Nano 4% K
T FRAY (Bt Tecan 23 7)) , IX73 TR B AH 25 566 (S
( HA Olympus 23 7)) , SUS100 B4 H, 1 Wb i3 ( H A
Hitachi 23 & ) , 3111 & CO. 4 ifg 55 35 4f ( & [# Thermo
Fisher Scientific 23 7)) , DYCZ-24DN %I X T £ H Uk {Y
DYCZ-40D RIFZETHL kAL (AL A—ILZR) ) , GeneAmp”
9700 U 5 Fif 2% 5 5 8 2R A % 20 1 (real-time PCR)
Y (EE ABIATH] ).,
12 FEHRSKA

b 8 48 % 1M 07 OREL R (IA% 12 g/4% L it B
22053020) 1 A 1T 54 TR RAT 25,1 4 FRZA /] s LPS (it
5 S11060) 14 F _E- TR A= M) BHE AT FR 23 H] s DMEM %
Fredk (5 6125558) I F 2 [F Gibeo 23 ) 5 IL-18 FFHK 4
92 W B I 5 (ELISA) 35 & (45 FN250901C) 1 [ 2K,
PR B A Y B4 A BR A A 5 B RNA 2 5050 (it 5
2500090005) 1y B b it K E R A R A A 5 AR
NLRP3 Hii& (#t 5 ab263899) I [ ¥ [F Abcam 23 ] 5 %
J5 GSDMD Fi 14 (35 AF4012) g [ 5 [ Affinity 23 ) ;
5 GSDMD-N Hi Ak (4t 5 GB154198-100) g [ 281 %
IR AEYIFH A PR v ; Western blot PRI# AT IL-18
ELISA i 7 &5 L K eI Caspase-1 . 5L H % -3- i 2
JIit U (GAPDH) Bo i Ui ok S Ak P il s 12 ) L 24T
Y 1gG —Pi AR A L WA L 9 LU 2E T R 1gG 4T
(41t 5 43 51 2H 20036548, 40002794, 22915-1-Ap-100,
00173787.20001626 20001659 ) #411H (7 # I — JEE AL My
RARAF,
1.3 ¥

SPF 2% SD K Fl 30 H, Hfit: , {4 5 (150 +20) g, 4 [
Wi 430 I AR S 56 sh Y4 AR AT BRAS BIR £ 50 A\, sh)
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A PEYE R IES Ry SCXK (H7) 2020-0002, K BUARI 78 -1
R PR A W RS B, TR SR IR BRI K 24 °C AHXHE
Bk 50% .12 ho'e/12 h KGO IR, 1R 35 3R] 1 Pl 3 2 Rk
Ko ARWEFE P S P S50 58 O3l A Tl R PR AR R
WF5T BE 52 56 2h Y 16 P25 5L S HEHE I B SR 5 : ZM (f&)
2025100107,
1.4 4Hpa

RAW264.7 /N 5l BAAZ 50k 200 i 11 L6 200 Jf e (6% 5
CL-0190)14 A RIGE AT R A IR A R . ARSLIRE
P FEBRUETREIEA T AU A 3 RS % AR AR SR AR
2 FHik
2.1 HHMmiEHSE

5 SD K FBEHL I M as 4L (5 2 R B AL 1T 1.
Jref(25 H) JeiE R SE 7 d 5 a7 IE S . 1
AL AR 1M 20 K S 5 AL A iy
Wik 15 g/ (kg-d)", 25 A4 R BUE B SR LB 7
K EFRHEE 1R, L4257 d, KRS S 1 h, 2K EE
FH MR . B IR AE 2 T T #E 30 min 5, LA 3 000
r/min 2.0 15 min /3B L7 , 28 0.22 pum JC# B JE i I8
B FELL 56 °CoK A TR 30 min, 43 145 2155 24 1. 37 1
23 LR , 435 05 T — 80 CCIEE N VRTE, 71
2.2 AZHMiEXT RAW264.7 20 B 1 58 i 82 N 2 22

¥ RAW264.7 21 g 422 B F 96 FL A, & fL 5 X 10°
Ao K U o3 M X BEAL CAS N & 25 138 ) F1 2.5% 5% .
10% . 15% & 25 MG 4L, RELH U & 3R AL i A& 4
R 254 AT A B R SR AN, A L R I T 3
BE 3N B AR N v R L VE R RE R AL, T 37 °C
5%CO, 5 FEAE T AR S5 9% 24 h 5, A CCK-8 YA , 4k
SEHE SR 2 he BEFRESAHUS , R A BEAR URE I 450 nm % K
Ab AL B RO (OD)E, FF T B i A7 16 R . A A7
%= (fnzh 4l OD {H — I % 41 OD i )/( X} it 2 OD
i — % 2H OD1H ) X 100%.,
2.3 YN H EESHY

VAN 53R 5 20, Hh 25 R AR LU T « 28 (6 R
2H (Control 20 )—— N A% 10% 25 LT 1Y DMEM 5 4>
Ri g ok s B2 (Model 4 ) —— A% 10% %5 F1IMLYE 19
DMEM 5¢ 4235 3 5+5 wg/mL LPS (75 54 57 RAW264.7
F WG AH A AR TR R [R] ) 5 I BE % 24 13 2 (HQHF-
L) — A 2.5% & 25 1ML +7.5% K2 F LT 1)
DMEM 5¢ 4> 15 35 3+5 wg/mL LPS; H e B8 5 24 1 i 21
(HQHF-M ) —— /I A5 5% &5 25 1ML 1 +5% K B2 IfiL
75 ) DMEM 5¢ £ 15 32 545 pg/mL LPS; = ¥ & 25 24 IfiL.
141 (HQHF-H 4 ) AT 10% 7 25 1.7 ) DMEM
SEAREFEHEAS pg/mL LPS, FMARE3INE. K%
ZhLH 5 2 LT MR R 2. 27 I T SE A AR E . 4%
H AN MY B T B IR R LR IR 24 h, B 3R S sk
A1) NS & iR S W Ak I ) SES = A Rl
24 YHREFSFEWNE

WO B0 K A0, 3P T T5E 0EA S5 3% A1 6
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UM $522.37 T R ik GER S 2. HORLE R
24 h i SRR T R SR (1) F 7 BB
E——WUH TSI A, T 2.5% IR B[ 5E , SR AR IR
[, H L B RS T B4 5 AE
HBE NI A5 AAE 5 (2) M550t i s i
BEEUEAS H A MIE S RHE i e A M BUE T A TR
2.5 ¢ GSDMD-N EBHWENM S RiEN

R G PE DAL o K Ak T X AR K 3 %) 4 g
BT 12 L0, #2237 00 ik e s S 42
FiFE 24 him 4% 2 R W RE [ 22 15 ming FEAS P S
P ¥ 5 A, B 5 5 GSDMID-N HiAA (Boidc v B e 7 i i
HIFECH]7E 4 °CF & 1 ; AR R 22 v (PBS ) T
VEARM 5 W5, I AZE 4T (B B4 fh it B A5 il
i), =T ROEIEE 1 hy RS DAPLSHTZO LT K B
F ARG 5 min J 5 20 PR ) A 22 98O A
BT WEIE R EMR (BHEAS 5 R @000, 5k G4
JUAZ I B2 A5, R ELUL S Bt GSDMID-N 2 14 A 3IF 4 fifg
FENL) o KM Image J 353 Hr 4 i rh GSDMD-N 2K [ 11
PR FE 90 B # , ] GSDMD-N & 14 # ik 7K
2.6 #HREEEFR EER B IL-18 . IL-18 S =l

K ELISA K . BC“2.3" 100 R 4% 2H 4 i i) L 3%
W, ¥ ELISA 350 & U W] B 454 , (i FH B AR X AE 450 nm
WA I #5AL 1) OD A, A4k B o 1h £ 1153 4 i 355 7=
WA IL-18 . IL-18 & i,
2.7 4 A & NLRP3, Caspase-1, GSDMD mRNA & i%x
i

K Hreal-time PCRIEAGI . HC“2.37 701 T - ZH 21 i,
PRI AL P R RINA A6 0 Lo o i 1, o It e 5%
4 1 cDNA, 71 LA cDNA R B E1 T PCR Y3, i 14
% M : 2X Universal Blue SYBR Green qPCR Master Mix
10 wL, b FiE51414% 0.4 pL, cDNA #iHz 2.0 nL, JCH§
IKT7.2 pLo RN AR 95 °CHIAEPE 30 5395 °CAPE 15 s,
60 °CiR K/AEfH 30 5,40 MG, L GAPDH N Z, R H
2P 40 H NLRP3  Caspase-1.GSDMD f mRNA
AEXFFIEKT . PCR 1 el i1 SR AR ) TR AT BRA
FIRETTHA R, ARG 1550 e = B 2 1

x1 S|YFIIRTEEYIKE

ERAH A -3 TRk
NLRP3 #: GACCGTGAGGAAAGGACCAG 125
ii#: GGCCAAAGAGGAATCGGACA
Caspase-1 |Jif:ACCCCAAACTCAAGGACACG 119
Tii: CAGGGAGAAGTCGTCATCCG
GSDMD . TGCGTGTGACTCAGAAGACC 108
FiiE: CAAACAGGTCATCCCCACGA
GAPDH 4i#: GTTCCCACCCTAGAAAGTCCA 146

Fiif: ACTTGGAGGAGGTTTGCTGG
2.8 #HAEF NLRP3 . Caspase-1 . GSDMD & B R i&# il
K H Western blot 25 A5 - B 4504 < 101 4 i, DA
Bl 2 X 10" S0 14 5 B2 HE R T 6 FLAR P 422,37 I
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Ik GRS, WA 240G F R BIEW L W
4 ff, R FH RIPA 24 He 45 i b i i . R
BCAVEXTER I &5, PR I _E A28 piadh A 7
WA AEYE . B8 pg AR I L REUEA T T e L R
- SR TR A TR M R 5 L ik (S LA PR 80 V HELYK 30 min,
PLHL R 120 V EEL 3K 90 min) ; 2R FH B 5% 7% (300 mA fH i
VKIS 2 h) ¥ EE A% 2 0.45 wm PVDF I, L 5% IS 05
Wy Z R ] 1.5 h; il A NLRP3 , Caspase-1 ., GSDMD (F
LB M 1:2 000) —Hi Ml GAPDH — Bt (B B& HL 451 Ay
1:20 000),4 °CW¢ & 2% s Y H I TBST SRR , A
Fe PR LLEI R 1:10 000) , LR 1 h, IIA
ECL JiK# 55 L8 )5 . K F Image J #4453 B 4545 K%
, LLHME A 5N 2 % A (GAPDH) 4415 K FE(H H) HE
HFR HNEANRBKFE, LHREE 3K,
29 FitZEFHIE

% GraphPad Prism 10.0 2 i 47 £ 4 43 A A4
Bl HHRERORMT S IES i, Dix £ s FoR . 24 L
SR FH BRI 28 22008 , 4L IB) 9 195 LR FH Tukey K56 4G
B 7KHE =0.05,
3 H#HER
3.1 AEREEZh I % 40 A 5E A 2 01

X BEH F12.5% 5% . 10% . 15% 5 24 1fiL % 20 40 o 77
WAy ok (103.23+1.26)% . (102.36+1.82)% .
(98.77+2.15)% . (92.42+1.75)% . (82.29 + 2.03)% ., 5
X HRZ LA, 2.5% 5% % 245 I35 AL AN AT 2R 25 S35 6
GeiteF i L (P>0.05) , 7R 2.5% 5% % 24 L1 4 47k
BT, NSS4 A0 LIS 77 5 10% 25 24 137 25 240 I A7 1 5
7250 2 AR (P<0.05) , (H R AP B A T T 32 . [
M, AW G SR B 2.5% 5% . 10% & 24 L34 FH T4 1+t
PP 1 o W 40 B 8 i S AR T A TR o
32 YHREESENRLER
3.2.1  FHEH T RIS

Control H AL A 583, R FGH A BF K
DL BA S FLIRTE B Model 4H 411 g 52 £ S 70 A5 T 4R AE - 20

A. Control 4| B. Model 41

e 5 B3R T Rl S TR T G, DL R BT e A 1Y 2

£RY 11 7 6 GOK SER)

C. H

FL 5 55 A1 B A 2 0 5 A Vs, LA 2 I B 4
% . Y5 Model 4 [t % , HQHF-L .HQHF-M , HQHF-H 4
A AN MRS e R A AR R i . 25 SR LA 1,
3.2.2 DO BB L5 R

Control 41 I & [FIE , TEASFLN . Model £H 41 L TE
AN, Z 2 KAtk . 5 Model 41 FA , HQHF-H 41
2 LT A5 0 5 A B i £ LA fgh 1 s HQHF-L \.HQHF-M
HAMMIEIA AR . 25 R W 2.
3.3 4 GSDMD-NEHMEMSRIERMER

Control £ 4fl iy ' GSDMD-N & [ 11 ¢ 6 9 J&F
(10.19 +£3.02) {55 . 5 Control £H L4 , Model 41 4 fits
GSDMD-N % 1 = 2R 4 T YA, 2 'Gam i (92.91 +
0.28) & F 1455 (P<<0.05) ; HQHF-H .HQHF-M ,HQHF-L
ZH 20 L GSDMD-N 25 [ B R i i /b, 258 638 5 (43
W24 31.54 + 2.65.35.60 + 2.75.56.38 + 6.21 ) 4 i 05 55
(P<<0.05), Z5HRULIAS,
3.4 HAEIEFE LERPIL-1B IL-1SRENELER

5j Control 2H [t %% , Model ZH 4 i 35 3% b 35 9 7 TL-
18 IL-18 & 1 . 715 (P<<0.05) ; 5 Model £H HL %%,
HQHF-L . HQHF-M . HQHF-H 41 4l it 1% 3% b 3% Wi v IL-
18 IL-1B & fE 34 i AR (P<0.05) . 2R ILE 4,
3.5 Zf B & NLRP3, Caspase-1, GSDMD mRNA & H
EARIENELER

5 Control 41 H35 , Model 20 41 ifd H* NLRP3 , Caspase-
1.GSDMD mRNA J A [ 3Rk K3 3 T 5 (P<
0.05) ; 5 Model 41 [t %% , HQHF-L .HQHF-M .HQHF-H #H
21 Jifd 1 NLRP3 , Caspase-1, GSDMD mRNA J H4E [ 3%
PRI BB RAR (P<<0.05), 45032 K5,
4 it

MAFLD %3 1% M B4l P g i i o] ik J2 4 MASH
JHFEF 2 Ak | A Ak 28 T 20 R , € h 23R i E R
PNHET A PR, MAFLD & HLl E 2, “ Z BT d 2
Uk IR RS AP B L kR T A
BREAS R P SRE =22 0] 1) 52 4= 28 AR AL R 3K i e s
HEE ., HrP  MASH/E N MAFLD 37 i) R B B, HiA%

2 % /.v'

«\‘ = ;

SR T L e — LR A s
QHF-L 4 D. HQHF-M 4 E. HQHF-H 4

Bl J|ARBESFUENARBETEREERGERR 5 pm)

A. Control 41 B. Model 241

C. HQHF-L 4

D. HQHF-M 4 E. HQHF-H 4

B2 J|AMBPESFUZHBEEREBHMEEGFRR 50 pm)
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GSDMD-N

Control 4]

Model 4]

--

HQHF-L 41

HQHF-M 41 HQHF-H 4]

E3 &EHEH GSDMD-NHRERFLEBE(FRR :50 pm)

40 a 400
5 —~
E 304 b E‘ 300
2 2
&= 204 3 200
4t 4o
(>R o}
; 104 = 100+
0- 0-
I o0 m v v I o0 m v Vv
A.IL-1B B.IL-18

I :Control4 ; Il : Model4 ; Il : HQHF-LZ ; IV : HQHF-M4 ; V :
HQHF-H#H ;a: 5 Control#H [44% , P<<0.05;b: 5ModelH 14, P<<0.05,
B4 HEAMEERLFRPIL-1 . IL- 18 FENEL

R(xts,n=3)

xR2 #HEYH B NLRP3, Caspase-1, GSDMD mRNA
REZEBRIEKELER(xts,n=3)

s NLRP3 Caspase-1 GSDMD

: mRNA Eil mRNA Eil mRNA fifs|
Control 41 1001008 025+005  211£003 0714021 099005 065028
Model4 1126£107 1765006 135020660 1205011 1424005 1874090
HQHELA 8994041 0734005 11012041 0702018  LI15£006  067£0.17
HQHEMAL  86840.14 0562003 9941049 0412023  LO4£005°  0360.10°
HQHF-HAL 7824056 0354002  814+077 039018  067£0.10°  031£002°

a: 5 Control#H [ 4 , P<<0.05;b: 5 ModelH 144, P<<0.05,

L S W W S S 0
csovp W SV T B e e e W o,

Caspase-1 e o SR RIS S S e e e 48KDa
Control 4] Model 41 HQHF-L4]{ HQHF-M#] HQHF-H%]

5 &ZAYHEF NLRP3, Caspase-1. GSDMD & B &
KBy E K E

OV BRREIE A T DY RE S AR 5 P A b3 475 , Xt

995 ] 2T 4 Ak AR AL T A A0 A BN A N

JF IV S R A28 B AZ O A, A 35 T J0E 9 PR B R S A

B HAE SN UG OCHEA &, R W IS AR A 2

FEEME RAE A O BT T A0 AR TR N S /MR
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A FROAE 5 T RE P PRI AE T 5 =X, LA 40 i B L T T
2 o T A A R AT AR TL-18 (IL-18 S R X+
A BRI, AT db R R 8 9 i G S, #F MASH 14
SNE TR 5 I 4 B4 5 vh e 45 O s Bk sh AR ™. R 35
P AR R R i LPS S Gl i A5 5 ]
fih 2 0 g 200 T 3 G, ST b R S 0 4 £
T2, T T 15 MASH i & 4 8 S50

P 25 B MASH H & T B “ W 7 v w , H:
KU IR AIL R PR B4 SRR AT 4%, X — R AL 5 B
% 2 MASH 9% 0o B 22 i B DI “ W0 1y
FP B B PR A, Hp BRERAE 5 PR B 2 op A A
TR 5 ZE KT B AR 5 A 358 25 8L 55 B i 72 o
Gro I EARFTE AT G R AR, MR S A s —
NN E A, R AL SIE BS54t
RV 38 T TR AR 25 LA R AL [RIVE L B0 NLRP3 &
i /AR, TE T i 2l RE IR M o 1 IR i bR S
DX o7 A 52 P R PR B A S i S ST 2T A Ak )
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