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S RE I R 4% SORE M R I
e 20 N P 2 A T

Wik, DA (EHERIR MR AL 2 BE e il SR, 5T 100069 )

. HEY Wi SN (phellodendrine, PHE) 3@ ixt 48 S /N of 88 20 Ffd 184 5 0
TIRIRM . Fo ok B RO R N 40 i R HepG2HH 47 DL R AR BE . 28 (X HEZH AN IR
AR 254, L-PHEZH/$H 10 umol/L PHEALFE, M-PHEZH# 20 umol/L PHEALH,
H-PHEZ f§ F{40 pmol/L PHEACERE;  FH X HEZH 48 FH 10 pmol/LIEAAL 3 . Z8iFPHE %
NODFEZ A 43 (NOD-like receptor family pyrin domain containing 3, NLRP3) N
Wiels S BB I ¥ HepG2 4 P #E 47 LA R AL TR 28 (A0t BB A A FEATAR AT T- 7 si-NCZH A8
JERE A FE HI T4 /NRNA  (small interfering RNA, siRNA) #EATH Gy, {E BN,
si-NLRP3ZH ffi F 1 XINLRP3[{JsiRNA AT #4544, ffIkNLRP3% 34 si-NLRP3 + PHE4H
Sefd & XINLRP3HsiRNABEAT#4 5, FEHI40 umol/L PHEACHE . K FH Western blotiZ:
INLRP3 % & Bt & B 1) R A Z IR & /K fifEl-1 (cysteinyl aspartate specific proteinase-1,
Caspase-1) MFHXTRIAE, KH R A W M5 (enzyme-linked immunoadsordent
assay, ELISA) frillfHm4 it 482 Cinterleukin, IL) -1B. IL-6. MiJEISASER
“Fo (tumor necrosis factor o, TNF-a) . IL-8FIIL-18%% J8hE K T 17K F. K HCCK-87%:4
DT 40 M (48 %, K I TUNELSZIGAS AN i 1-. 458 AT 25 At 4l, L-PHE
4. M-PHEZ. H-PHEZ J [ P45 HE ZH - 40 0 FNLRP3 (0.82 + 0.12140.54 + 0.06 Lk
0.33 + 0.041£.0.28 + 0.0311:1.07 £ 0.16) . Caspase-1 (0.74 + 0.081£0.51 + 0.041£.0.32 + 0.02
£L0.34 £ 0.04141.05 + 0.13)  IL-1B [ (59.72 +3.58) ng/LLt (50.13 +4.34) ng/LLl (3443+
3.15) ng/Ltl (3587 +£442) ng/lLtt (7535+427) nglL]. IL-6[ (3642+3.51) ng/lLlt (25.85 +
3.23) ng/LH (17.53 +2.82) ng/LEt (15.93 +2.61) ng/LEt (53.23 + 4.16) ng/L].
TNF-o [ (78.14 + 5.25) ng/LI (70.33 + 4.81) ng/LIt (55.72 + 4.67) ng/LIt (56.43 +
4.52) ng/LIt (87.91 +8.23) ng/L]. IL-8 [ (75.16 + 5.31) ng/LLtt (62.54 +5.12) ng/L
bt (4735+493) nglLlt (45.68+4.77) ng/LLt (9142+7.84) ng/L]. IL-18[ (6535+4.51) ng/L
b (51.83 £4.22) ng/LLt (37.55+3.18) ng/Llt (3835+3.64) ng/LtL (75.56 +5.79) ng/L]
AP35 8 3 PR, AN AR RS S BRAK, ETORE /e (P1<< 0.05) . SL-PHE4LM
tt, M-PHEZ. H-PHEZH J BH 4% B4 HF e 40 s - NLRP3,  Caspase-1 5 % i [K T 7K P
PR RAS, GBI GE S RRAS, TTIRE 158 (P << 0.05) . S5M-PHEZLAHLL,
H-PHEZH & [ 14 %} [ 2H BT 40 i NLRP3 . Caspase-1 5 % 5 K 17K V- 45 2 25 PRI, 4
Jf 3 B BE FTBRA, TRITCRE JI3E R (P3<< 0.05) . H-PHEZ 5 4% HE 20 1) bk &4
WERTGIHERE YL (P> 0.05) . 5TEXEAMEL, NLRP3ZINLRP3 (1.28 +0.37
E1.02 £ 0.15) | Caspase-1 (1.35 + 0.35H1.06 £ 0.13) . IL-1B [ (95.62 + 5.82) ng/L
bt (80.21 + 4.56) ng/L]. IL-6 [ (72.14 + 6.21) ng/LI (55.34 + 4.78) ng/L]. TNF-a
[ (113.12+9.67) ng/LLt (90.12+7.65) ngL]. IL-8[ (128.21 +11.34) ng/LLt (92.45+
8.21) ng/L]. IL-18 [ (107.56 + 10.51) ng/LLt (76.54 + 6.34) ng/L] /K EZET5E
(P¥J< 0.05) , si-NLRP341. NLRP3 + PHEZINLRP3 (0.38 + 0.0710.36 + 0.04 Lk
1.02£015) | Caspase-l (055+005E£059+006EK1.06£013) | IL-IB[ (4543+367) nglLtl (42.72+
4.42) ng/LEL (80.21 +4.56) ng/L]. IL-6 [ (23.11 £2.25) ng/LEt (21.34 £2.61) ng/LLtt
(55.34 £ 4.78) ng/L]. TNF-a. [ (49.12 +3.24) ng/Ltt (50.43 +4.52) ng/Ltt (90.12 +
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7.65) ng/L]. IL-8 [ (4821 =4.34) ng/LH (50.38 £4.77) ng/LLt (92.45 + 821) ng/L].
IL-18 [ (37.25+3.62) ng/Ltt (39.13 £3.51) ng/LLb (76.54 +6.34) ng/L] /K13 FF1I%
(P¥)<< 0.05) ; si-NCHTLRZERL (P> 0.05) . 5NLRP34H A, si-NLRP34.
NLRP3 + PHEZANLRP3. Caspase-1 & S K 7K W FRK (P< 0.05) . Ljsi-NLRP3
HL#, NLRP3 + PHEZH & IE K F/KF IR E2H (P > 0.05) . 4538 PHEW &K
JH 98 4 B P NLRP3 (1) 20k 40l FF e 4 pa 3 5, fR b 020 31X n] g J2 PHE @ i #11fi)

NLRP3 252 i3 111 47041 9% 25 19 Caspase- 1 F1 28 i Rl T~ 23 SEFLI .
KRR BEAOG; APE; NODFESZMRERF13; 4HMudsE; 4

Phellodendrine affects the proliferation and apoptosis of hepatocellular carcinoma cells
via regulating inflammasome

Zhang Haitao, Ma Chao (Department of General Surgery, Beijing YouAdn Hospital, Capital
Medical University, Beijing 100069, China)

Abstract: Objective To investigate the effects of phellodendron (PHE) on the proliferation
and apoptosis of hepatocellular carcinoma cells via regulating inflammasome. Methods
Human hepatocellular carcinoma cell line HepG2 was cultured in vitro and subjected to
various drug treatments as follows: control group (no treatment), L-PHE group (treated
with 10 pmol/L PHE), M-PHE group (treated with 20 umol/L PHE), H-PHE group (treated
with 40 pmol/L PHE) and positive control group (treated with 10 umol/L cisplatin). To
verify the regulatory role of PHE on NOD-like receptor family pyrin domain containing
3 (NLRP3) and its downstream pathways, additional experimental groups were established:
control group (no intervention), si-NC group [transfected with non-targeting small interfering
RNA (siRNA) as a negative control], si-NLRP3 group (transfected with siRNA targeting
NLRP3 to knock down its expression) and si-NLRP3 + PHE group (transfected with siRNA
targeting NLRP3 followed by treatment with 40 umol/L PHE). Western blot analysis was
used to detect the relative expression of NLRP3 and cysteinyl aspartate specific proteinase-1
(Caspase-1). Enzyme-linked immunoadsordent assay (ELISA) was used to detect the levels
of inflammatory factors including interleukin (IL)-1p, IL-6, tumor necrosis factor a (TNF-a),
IL-8 and IL-18. CCK-8 assay was performed to evaluate proliferation rates and TUNEL assay
was conducted to assess apoptosis. Results Compared with those of control group, the levels
of NLRP3 (0.82 +0.12 vs. 0.54 = 0.06 vs. 0.33 £ 0.04 vs. 0.28 £ 0.03 vs. 1.07 £ 0.16), Caspase-1
(0.74 £ 0.08 vs. 0.51 £ 0.04 vs. 0.32 + 0.02 vs. 0.34 + 0.04 vs. 1.05 = 0.13), IL-1B [(59.72 £ 3.58) ng/L
vs. (50.13 £ 4.34) ng/L vs. (34.43 £ 3.15) ng/L vs. (35.87 £ 4.42) ng/L vs. (75.35 £4.27) ng/L],
IL-6 [(36.42 £3.51) ng/L vs. (25.85 £ 3.23) ng/L vs. (17.53 £ 2.82) ng/L vs. (15.93 + 2.61) ng/L
vs. (5323 £4.16) ng/L], TNF-o [(78.14 £ 5.25) ng/L vs. (70.33 + 4.81) ng/L vs. (55.72 + 4.67) ng/L vs.
(56.43 +£4.52) ng/L vs. (87.91 £ 8.23) ng/L], IL-8 [(75.16 = 5.31) ng/L vs. (62.54 £ 5.12) ng/L
vs. (47.35 = 4.93) ng/L vs. (45.68 = 4.77) ng/L vs. (91.42 £ 7.84) ng/L] and IL-18 [(65.35 +
4.51) ng/L vs. (51.83 £ 4.22) ng/L vs. (37.55 + 3.18) ng/L vs. (38.35 + 3.64) ng/L vs. (75.56 £
5.79) ng/L] reduced significantly in L-PHE group, M-PHE group, H-PHE group and positive
control group (all P << 0.05). Additionally, cell proliferation was inhibited and apoptosis
was enhanced in these groups (all P << 0.05). Compared with those in L-PHE group, the
relative expression of NLRP3 and Caspase-1 and the levels of inflammatory cytokines
reduced significantly in M-PHE group, H-PHE group and positive control group (all P <
0.05), while the cell proliferation decreased and cell apoptosis increased (all P << 0.05).
Similarly, compared with the M-PHE group, the H-PHE and positive control group exhibited
significantly lower levels of NLRP3, Caspase-1 and inflammatory cytokine (all P << 0.05), along
with reduced cell proliferation and enhanced cell apoptosis (all P << 0.05). No significant
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differences were observed between H-PHE group and positive control group in terms of
NLRP3, Caspase-1 and inflammatory cytokine levels (all P > 0.05). Compared with those of
control group, NLRP3 group showed significantly increased levels of NLRP3 (1.28 + 0.37 vs.
1.02 £0.15), Caspase-1 (1.35 £ 0.35 vs. 1.06 = 0.13), IL-1pB [(95.62 + 5.82) ng/L vs. (80.21 £
4.56) ng/L], IL-6 [(72.14 + 6.21) ng/L vs. (55.34 £+ 4.78) ng/L], TNF-a [(113.12 £ 9.67) ng/L vs.
(90.12 £ 7.65) ng/L], IL-8 [(128.21 + 11.34) ng/L vs. (92.45 + 8.21) ng/L] and IL-18 [(107.56 +
10.51) ng/L vs. (76.54 = 6.34) ng/L], si-NLRP3 group and si-NLRP3 + PHE group showed
significantly reduced levels of NLRP3 (0.38 + 0.07 vs. 0.36 £ 0.04 vs. 1.02 + 0.15), Caspase-1
(0.55 £ 0.05 vs. 0.59 £ 0.06 vs. 1.06 + 0.13), IL-1P [(45.43 £ 3.67) ng/L vs. (42.72 = 4.42) ng/L vs.
(80.21 £4.56) ng/L], IL-6 [(23.11 +£2.25) ng/L vs. (21.34 £ 2.61) ng/L vs. (55.34 £ 4.78) ng/L], TNF-a
[(49.12 +3.24) ng/L vs. (50.43 £+ 4.52) ng/L vs. (90.12 + 7.65) ng/L], IL-8 [(48.21 + 4.34) ng/L vs.
(50.38 £4.77) ng/L vs. (92.45 + 8.21) ng/L] and IL-18 [(37.25 £ 3.62) ng/L vs. (39.13 £ 3.51) ng/L
vs. (76.54 = 6.34) ng/L] (all P << 0.05), while no significant changes were observed in
si-NC group (P > 0.05). Compared with those of NLRP3 group, the levels of NLRP3,
Caspase-1 and inflammatory factors in si-NLRP3 group and NLRP3 + PHE group were
significantly reduced (all P << 0.05). Compared with those of si-NLRP3 group, no significant
differences were found in NLRP3, Caspase-1 and inflammatory cytokine levels in si-NLRP3 +
PHE group (P > 0.05). Conclusions PHE could reduce the expression of NLRP3 in
HCC cells, inhibit cell proliferation, and promote apoptosis. This effect may be mediated
through the suppression of NLRP3 expression, which subsequently inhibited the activation
of downstream proteins such as Caspase-1 and the production of inflammatory cytokines.
Keywords: Phellodendrine; Liver cancer; NOD-like receptor family pyrin domain containing 3;

Proliferation; Apoptosis
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W1 (interleukin-1 receptor-associated kinase 1,
IRAK1) BIBEERACAL fT387 8 3 PR 1 i 44
B WA T R B, PHEBRH: 25 ) & 38 i 40 1)
Kirsten K i PR i 2205 S Rl [R5 4 (Kirsten rat
sarcoma viral oncogene homolog, KRAS) ZEAFHYJH
e 20 BRI BB AR AE A, PR AIRKRAS SR A8 7Y Jige [l e
HiBcl2/Bax &AL, BE 40 H KR AS T AR HY fi it
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1.1 =BAH#+

L1 SEE 25 i 5FEM SR ( ig s i AR YRk
AIRAFD 5 A4 RHepG2 CRIE: +E
B EWE e ) , B FedE LA GG A FEDMEM/
Fl23: 953 ( LSRR W RBHHE AR AFD

fasE s (BUNRBEDHERERAFD 3 H%
RFRBEAW (AR REEREAERAFD ;

) F5 Lipofectamine 3000 (751 FEER K i
IREDRE AR AR 3 f/hNRNA (microRNA,

miRNA) B FHIE R 5 2 3L A A
FRAFD 5 8 B HG ) G HE U e TTvE 74
(radio-immunoprecipitation assay, RIPA) ZLfifik
(H AR AR AR 3 Western blotil 71 G145
Tl 8 LM (polyvinylidene difluoride membrane,

PVDF) Ji (Bl IIERML S HAGRAR) |

PUH -3 -5 R i U8 Canti-glyceraldehyde-3-
phosphate dehydrogenase, GAPDH) ik (Fji
AR ARARD ; WoEf¥ K (enhanced
chemiluminescence, ECL) ¥ C(IbH H & wAEMEl
HARAFD 5 CCK-8ilfl&E (i dlEERE b=
BRG] WL B R R i G 3



4 - FEEE -

FIdUTPHE K s b ic 2 (terminal deoxynucleotidyl
transferase dUTP nick end labeling, TUNEL) R7f|#&
R W RBHCA IR A RD
1.1.2 i ABgife o LBl R, BB ER
RPMI-164055 553, CGAMIN10%16 4 1375 & 75 5% 2/ 05
) MEOET, f£E0F4£10 cm, 1000 r/mingk £
T E0S min, F RIS HHEE R IR AR R A,
PRl TR R, B T37 C. 5% CO M i
Fro BEHMES, ARG EIE80% ~90% M #AT1%
fR: WML ERZE W (phosphate buffered saline, PBS)
Vedk2k G, MMA0.25%]J8 5 H B -EDTAW L2~
5 min, ZAEVHATFATIRAIG, FHREMHFE &
B05 min, FFBIE, HEEBYEMIF IS ARG
FEZ1 < 104 ml 5 Beh T BB 7R 4k 85 7%
113 SIS 4 5250 FRAE - A T2 Ab e, 2
NG ANIIMEfTZ5%): L-PHEAL: {10 pmol/L
PHE#ATF1i; M-PHEZ: {420 umol/L PHE®4T
F-¥i; H-PHEZ: {40 pmol/L PHEHHT T, FHE
STRALL: 310 pmol/LIGEIT-T0". Ke 4 S 4fd
TRAFEFIHPIEIMAARIZ ), FEAHE S5 4R ak
Higt. BAHBBANEAL, ML EESIIN3IR.
1.2 #m 7 %
1.2.1 Western blotti INODFEZ A& 43 (NOD-
like receptor family pyrin domain containing 3,
NLRP3) . S MAMRK KL AR E A KW
fif-1 (cysteinyl aspartate specific proteinase-1,
Caspase-1) 7E 40 fo Rk K I dE %4
ARG, F R RIPAZEARMR (& 8 E B4l 0D &
e, T4 °C. BaOF4210 cm. 10 000 r/min
205 min, HEiEFEABCAK A &I E & H K
fE. BUEEE AN GS EAEZHRIES, 95 CH
W5 minBPE . SR b 2 O R AN - B TR I T
B Yk (sodium dodecyl sulfate-polyacrylamide
gel electrophoresis, SDS-PAGE) 7B & H, M5
BEAEBEPVDFRIE . H& 5% I TBST
(tris buffered saline with tween 20) VAW = iR &} ]
1 h, JIAPL-NLRP3. #i-Caspase-1—Fi, 4 CHiF
B TBSTHEMEI G, M0 RAR o A0 P g
(horseradish peroxidase conjugated, HRP) Fric [
EHR L FEME h, ECLRGIEE, 1L
RICHUE RGMENG, i B RIEK . [FIS
i #-GAPDHYUIAE NN S, RIEEH EFE.
K H Imagel ¥xAF #E 4T K BEAE 43 HT,  tFSINLRP3 A
Caspase- 1 5 [ AN Rk & .
1.2.2 BBk % % W kil % (enzyme-linked
immunoadsordent assay, ELISA) &l AT 41 fg
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FNE R 7K B 21 A ot B A K 3 1 e 4
Mo, UREERE SR BiEW, T4 C. BaOF4E10 em.
3000 r/minZk /4 T 250210 minbL 25 B 40 MO Fr, B
FIEHA LA T —80 C4& . RAELISAVER M
H2Hf /2 Cinterleukin, IL) -1B. IL-6. JHRIER
BB Fo (tumor necrosis factor a, TNF-o) . IL-8
FITL-187KF o K b vhE & 20 0 BE BB FE MR, FF 4%
Ut BHERE LR R, B WIANES, ERWE
1~2 h; PR3 ~5KJGE, AT 1%4 MG H & E
(bovine serum albumin, BSA) HIPBSHHW, =
WE AL b, BEEIMARRDUE, ZEFEL he
RGEAR G IIATMBR ik, ' 2 410~30 min,
IINZIEWR (2 molV/LERER) £ 1k, 7E450 nmi
KRR E (4) {H, WRYEIRAEM & %
iE R FIR B

1.2.3 CCK-QERT M AN A 35 /E4Hfi 35 7%24 h
148 hjg 7 HIUCEE AN . 3 F CCK-8a 7] & A6 Il 4%
Y0 P O BE RE T, 4% IR CCK-8 5 & 1 W 45
£, B CCK-8IAMMN B ks 7/, dkshs s
2h. o, MHBEARMXAEAS0 nmi K Tl EA1E .
1.2.4 TUNELSEZ IS I e 40 B 0 T K &b T3 0=
KIRI 4N < 10°4y/ml, Sk TR 9210
FRGRERE IR . ARYE A AU AMIN 2595, 7637 C.
5% CO, 1 N4k e 857%48 h. Bt 5 F B ABE W AL
0L, PBSPEUR2IK, 4%Z WM E15 min, F
RPBS¥E%%. MA0.1% Triton X-100i%3%10 min,
SR 5 G 2 IR & TUNEL & S Wi 1 h; PBSUEIRSE
TIAN4” , 6- Tk HL-2- 2 KEm| Mk (4°, 6-diamidino-
2-phenylindole, DAPI) #4%5 min, FRBEG. fH
F 9% 6 BB W 82 540 18, F F ImageJ 814 48 11
TUNELBH M mMa be s, 8T,

1.3 324EPHE A48 NLRP3 & F #4834 %))

1.3.1 giffgsrel B K RIFrI R anie, By s
SRR AR, IARE LI R A LR
JUA: A4, AT T T FHAEE; si-NC
4, AR P A FH/NRNA - (small interfering
RNA, siRNA) #47454%, fEABHEXTIE; NLRP3
4, M FHNLRP3id R iE kg7 4% % si-NLRP3
H, A SFNLRPIFIsiRNABEAT#64, fmifK
NLRP3%#j%; NLRP3 + PHEZH, %:{#fiFINLRP3:E 3%
IR ORI HEAT e gy, R Y58 BOS FEINAN40 wmol/L
PHE#AT T, SFLHSCIREINE L, HMorE
132 4HfEEEge BOEAE KRR Eanie, B ARt
JEPBSPEA3UC,  EEEAIIIREE AT x 100 Mml, Hfsi-NC
Bsi-NLRP3A T L ILAZ ¥ R B (ribonuclease,
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RNase) [FJEE4IKH, BLHIEL100 pmol/LHIEAFH,
TAEWE R 220 nmol/L. H{250 ul Opti-MEM% 33
FEINNEPE, MKIMNA2 ul Lipofectamine RNAIMAX
A2 pl siRNA, VB2 G EIRFE20 minE 8 &
M. KMEEVMAGNF, BEIES. 6 hjg ik
R IR L LR/ D B2 . %) Tsi-NLRP3 + PHE4H, 7&
YL 1% 5 M40 pmol/L PHEARSE:E 3% . 4R S2I6
WA AT 5 S o

1.4 %t 342 K HSPSS 19.0%8 4470 #r %3,
IL-1B%5 % 9 K T S NLRP3 fllCaspase- 1 [{ i X 14
ERRNIES AR, Dl x+ s&on; AL
R B T Z 00T, A LR LS D-¢
5, PLP < 0.05NZEFA G2 Lo

2R

2.1 PHEX AT %% 20 JuNLRP3. Caspase-1& & #)%7%)
Western blot4s FR B, M T2 AX 4, L-PHE
2H. M-PHEZ . H-PHEZ & BH 4 %o HE 2H B e 400 o
FINLRP3. Caspase-17KF- & EFK (P < 0.05) .
5L-PHE#4t#:, M-PHEZl. H-PHE4 % H 1 %
I ZH AT 6 4 i P NLRP3 . Caspase-17K - i 3 [£ A
(P < 0.05) . 5M-PHEA L%, H-PHEZH &AM
Xof HE ZH 96 40 i P NLRP3. Caspase-17K P i 2 f%
i (P < 0.05) . H-PHEZ 5 BH Xk 6 28 FFe 2 i
HNLRP3. Caspase-1/KFZERF LG IR (P >
0.05) . W&l KEl.

2.2 R R KRR TR-F 52 xR,
L-PHEZH . M-PHE%.. H-PHEZH % FH 45 B8 20 g
0B H 2R R T KPR FRE (P < 0.05) o 5
L-PHEA Lb%, M-PHEZH. H-PHEZH A BHPEXS R 2H
JHFJ8 40 B H 28R PR TR SR 3 BRI (P << 0.05)
EM-PHE h#:, H-PHEZ K7 BH 1 5o e 28 9 41 i
W JORE R F KR E BRI (P < 0.05) . L-PHEZH4
5 [ T HE 2L e 48 R 8RE PR 1K1 22 R R S
ZEN (P>0.05) o W2,

2.3 BT R miesg gL 5 AN RAM L,
L-PHEZl. M-PHEZH. H-PHEZ J% [tk % B 20 o
YRR TERE 1 R EPRL (P < 0.05) . SL-PHE4LLL
5, M-PHEZL. H-PHEZH K FH Xk FE ZH T e 200 o 134
THAE ST B ERL (P < 0.05) . 5M-PHE4L LR,
H-PHEZH K [ 4 5o 1Y 2H e 4 it 384 5 6 77 50 35 PRI
(P <0.05) o H-PHEZH 5 [SH4 0] B 20 JH-Ja 4 15
RN ESToIFFER X (P> 005 . ILK3,

24 ZLART R miee AT & FAXRY. L-PHE4.,
M-PHE . H-PHEZ K [ 14 5 HE 2H FHF-Jd 40 B o 12 %
S (102 +1.5) %, (183 +2.1) %. (265+
2.8) %. (352+32) %, (348+3.1) %, EZRHH

GiitE N (F=150902, P < 0.001) , HL-PHE
0. M-PHEZl. H-PHEZH X FHYEX PR B2 & T2
HXTHEZL, M-PHE#l. H-PHEZ }% [0 %t HE 41 &
= TL-PHE4, H-PHEZH JZ[AMERIRH B =T
M-PHE4 (P#J<< 0.05) , H-PHEZH 5 FHExH IR 2 7=
BEGHFEN (P>005 . WE2.

2.5 PHEE#NLRP3*NLRP3. Caspase-1% & 4%
" Western blotg5 K, 5% AN KA,
NLRP34INLRP3. Caspase-1%& H/KF 5 &I 5,
si-NLRP34H. NLRP3 + PHE4{NLRP3. Caspase-1
EEKTFRERI (P <005 , si-NCHLEE
A4y (P> 0.05) . 5NLRP3ZHH %L, si-NLRP3.
NLRP3 + PHEZHNLRP3. Caspase-175 7KV B E
i (P<0.05 . 5si-NLRP3ZH b4, NLRP3 + PHE
ZANLRP3. Caspase-15 H/KFLRZFELN (P >
0.05) . W34, KE3.

2.6 PHEA4=NLRP3*f ¥ £ B T K-F a9 %h 550
XREAH LL R, NLRP3ZH 5805 K 17K R T+ 5, si-
NLRP3%H. NLRP3+PHEZ % % [ T 7K F 5 3 FEAIK
(P <0.05) , si-NCHTLREEZN (P> 0.05 .
ENLRP34H Et 4, si-NLRP34fINLRP3 + PHEZ
RAEH T KR F R (P < 0.05) . 5si-NLRP3
A Lb#E, NLRP3 + PHEAL 4E K T /K 78 B &AL
(P>0.05 . WFES.

=1 ZLARTEEZARE NLRP3 F0 Caspase-1 BIFEFTRIAE (x £5)

85 NLRP3 Caspase-1
=G xR 1.07+0.16 1.05+0.13
L-PHEZA 0.82+0.12° 0.74 + 0.08"
M-PHE41 0.54 + 0.06™ 0.51 +0.04™
H-PHEZL 0.33 = 0.04™ 0.32 +0.02"
Fe b B8 20 0.28 +0.03" 0.34 +0.04™
Fi& 36.433 51.882
Pfa < 0.001 < 0.001

e 5 ANBAME, P <005, °5LPHE AlAtL, P <
0.05, 5 H-PHE 41 # Lk, P < 0.05; L-PHE #41. M-PHE 4.
H-PHE £ PHE 54 %14 10 pmol/L. 20 pmol/L. 40 pmol/L.

=AM L-PHE  M-PHE L-PHE PRMXTER

NLPR3
Caspase—1

GAPDH

1 Western blot #230 & 2B T2 4AAE NLRP3, Caspase-1
EH=ES0
vE: L-PHE 41. M-PHE 4. H-PHE 4 PHE 7437y 10 umol/L.
20 pmol/L. 40 pmol/L.
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*2 BAFEMBRERFKFE (x+s, ng/L)

283 IL-1p IL-6 TNF-a IL-8 IL-18
2= Pagiiyy| 75.35+4.27 53.23+4.16 87.91 +8.23 91.42+7.84 75.56 +5.79
L-PHE41 59.72 + 3.58" 36.42+3.51° 78.14 + 5.25° 75.16 + 5.31° 65.35+4.51°
M-PHEZ1 50.13 + 4.34% 25.85+3.23" 70.33 +4.81° 62.54 +5.12° 51.83 +4.22%
H-PHEZ 34.43 £3.15™ 17.53 £2.82"™ 55.72 £ 4.67™ 47.35+4.93"™ 37.55+3.18"™
[ELpAE AT BB 20 35.87 + 4.42° 15.93 £2.61™ 56.43 + 4.52"™ 45.68 + 4.77™ 38.35+3.64™
F{& 55.446 65.117 18.083 34.303 43.939
PiA < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

E: " HEEXBAME, P <005, "5 L-PHE 4fHt, P < 0.05, °5 H-PHE ZAHlt, P < 0.05; L-PHE 41. M-PHE 41. H-PHE

ANE

2l PHE 5743524 10 pmol/L. 20 pmol/L. 40 pmol/L.

3 CCK-8 AN ZLARFRELAAARY Ay B (x5)

28 3| 24h 48 h
=@ AR 0.64 + 0.05 0.79 £ 0.06
L-PHEZL 0.53 0.03" 0.67 +0.04°
M-PHEZ1 0.31+0.03® 0.44 + 0.04™
H-PHEZ 0.15+0.01% 0.25+0.03"™
Feb 2o B8 20 0.18 +0.02" 0.27 +0.02"
Fih 145.531 106.815
Pf& < 0.001 < 0.001

E: C AN BAME, P <005, "5 L-PHE AAHtL, P < 0.05, °5 H-PHE #AHL, P < 0.05; L-PHE 4. M-PHE 4. H-PHE
2l PHE #& %505 10 pmol/L. 20 pmol/L. 40 umol/L,

E=Rup

TUNEL

DAPI

Merge

L-PHE M-PHE H-PHE 3 2 0 L

€2 TUNEL SEIg#6 & 4ERTRERABAYA T 421 (TUNEL &, x400)

T
FIRTE DL o

TUNEL (856, FRiciAT-4i; DAPL GO, FricrAaE: Merge ZLEORIE UG HIZ MG, (T RN WEM R

F 4 Z[E¥EB4AE. si-NC4H. NLRP3 4H. si-NLRP3 2A. NLRP3 + PHE 48 NLRP3. Caspase-1 AN FIER (x+s)

8% NLRP3 Caspase-1
=@ 1.02+0.15 1.06 +0.13
si-NCZE 1.08+0.14 1.05+0.12
NLRP341 1.28+0.37 1.35+0.35°
si-NLRP341 0.38+0.07° 0.55+0.05™
NLRP3 + PHE4L 0.36 +0.04" 0.59 + 0.06®
Ff& 14.643 10.957
PfE < 0.001 0.001

W S A IRAME, P <005, °5 NLRP3 41k H, P < 0.05.

i
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#®5 Z=AXIMLA. si-NC4H. NLRP3 4H. si-NLRP3 4A. NLRP3 + PHE AZAEEFKFE (x+s, ng/L)
40 %) IL-1B IL-6 TNF-o IL-8 IL-18
=8 st e 80.21 +4.56 5534 +4.78 90.12 £7.65 92.45+8.21 76.54 £ 6.34
si-NC#a 78.45 +4.32 54.12 £4.56 89.78 +7.56 91.21+8.14 75.87+5.64
NLRP341 95.62 + 5.82° 72.14 £ 6.21° 113.12 £ 9.67° 128.21 + 11.34° 107.56 + 10.51°
si-NLRP341 4543 £3.67" 23.11 £2.25% 49.12 +3.24" 48.21 +4.34" 37.25+3.62°
NLRP3 + PHE4L 4272+ 4.42" 21.34+2.61° 50.43 +4.52" 50.38 £ 4.77" 39.13 +3.51%®
Fi& 76.473 5.251 48.601 55.179 62.706
Pii < 0.001 0.015 < 0.001 < 0.001 < 0.001

E: CHEANBAME, P <005, "5 NLRP3 HAHLL, P < 0.05,

ZZENIER  si-NC  NLRP3 si-NLRP3 NLRP3 + PHE

NLPR3

GAPDH

3 zZEAXELE. si-NCZH. NLRP3 4B, si-NLRP3 4,
NLRP3 + PHE 4B NLRP3, Caspase-1 NLRP3, Caspase-1 &
BZ%BY Western blot &

31

JHE 2 T A R G A ISR R, H R AR
HEVRTT  SOR FARFUE GG . AR, @il —F
PEE R E DR A R ThRRR N B A I AR T
TRz, Higir e e k. e, wa
B ZE, R 2 AE 2 RS E R TR S T R RT
R, HHEREEENAYT CRENIGRIF R B JORE/N
AR R & AR R D H 2 2 2 B . AT AT
PHEIE 8 A /IMACH FHE A B TE AN T2 (52, B
TERAHPHELE V6T R BV LML A 0T 4 Mo 1 5
AHT B E o

PHEZ — M VZAA(E T 30E . B2 piEy)
PR EY), BAERIKMY SN, A — 1R
IR IR RN 22 AN 3 K AR PHEE HophkR i)
g B A 2 4EE, aiEsEt. %
MEATUE" . AR R, H A REER
PG BRI-1 ] SR/ MA = i B, A
WEFL R G VPl T PHEXT e 20 e (1) 4 B e L 7L
o gHHREIR, PHES 7S AR I i) e 40 )
W IR T PR, RN T
e 5 FHFENLRP3 28 hE /MAIE % UIAH ¢ PHER. 2
FNLRP3HlICaspase-1131A, FHg/D N IEF T
IL-1BFHIL-18 PR, $7m R AF I ml g id i 417
AR IMEREAL S L. AL, PHEFESS B
Jigpgee Al i 45 A TR AK L T34 s R AE PRV E
FEKRAS T 7 Jif it et v W03t 18 4% B RV E 5 =
TP, MAHT R R T PHECE R A H H E 2@t

PFENLRP3 SE/IMAIX —F L R ER, SRt —
E IS Em B R S 1 o PP AS R R 2 2 L
FIZFEEAE S T PHEGUE/E R MR, HoNTF
RHE TR A RS TR T SRR SR AL TR R . ML
il A, PHER] fgilid B ka8 /7 23 HINLRP3
RS WEE, IR R 5EMA R PRI, %
{fCaspase-11JBI Y] 5iEt, LR DME 28 K FIL-1pF1
IL- 18/ SRR . JORER TP N A B T 82
R IR, I SSHAERE R, ke 4E A )
HEREFF R T

ITAER,  JE /MR LE I8 o B2 2R 4 o I
JRVRIT B T TR 5 ). NLRP3 4 HE MAIE A —K
HEMNZEAE S, HNLRP3. #3kEFASCH
IR A Caspase- 120 pl, 0 5 REATE EIL-1B
FITL-18 () e 5 B>, X s R 3 KA 28 [ 77
i g6 A 858 o a2 FOpLER BE MR R R R, A
FE R A AR SE « E 3E iR 44 A 3 5 AN o
A, RAENLRP3 480 /M TE 22 Rl iE W 45 i
i FLIRIE . SKBUES MR K R ) i d 2% 0
F AR 3 R R e s AE AR R A e R T
PIE R A 4+, LA 5L R W] fg B AT b g 410 1)
YERT, WA 3R 52 14 T bk B2 40 B 43 AL FNTL-10f1)3&E )37
PR AR R, 1 RIANLRP3IW] &3
WINNLRP3. Caspase-1 5 28 K71 # ik, #H
NLRP3 W] B E Wi DL B4R . X UiBINLRP3 [ e 5
Caspase-1 % IL-18. IL-6. TNF-a. IL-8. IL-184JEH
FHIE A . FALH P REENLRP3 4AE /M A i
B Caspase- {2 HEIL-1BAIL-18 ) A SRR i, IL-1B
ANIL-181F Ry = B 28 K7, dadt {2 i3k 98 0E I W SC
F IR 2 e Y BE FE ARV . IL-1Bab REAE T M it
M, SN EAKEFA (vascular endothelial
growth factor A, VEGF-A) [FFRik, {87 Mmam
PRLIMAE A i, AT S R i () AR KA A5 02, it
4, NLRP3#IEMAIE LR HFIL-6. TNF-aHIIL-8
ZENE AR T OB . -6 1 {12 3 ik J8 248 it 1) 13 %
FAFEE, B R e H I OAEE . TNF-of o 35 7%



8 - BT -

[XF«B (nuclear factor kB, NF-xB) &5 KL HE %
FER TR, #E—20nR gE  P. IL-84E A
— ikl IR TR 5 A L 4 B RN Ath 4 % AT
PERE R RS 1 O Y, BANATT FIE K
L, T FRIANLRP3 (¥ &40 i in APHE J5 7] 12
ZPFIKNLRP3. Caspase-1 2 % 5E FIKIE, 1X—
25 R 5 HIHINLRP3 R IA 45 WA LU B35 A k. i
B PHE 7] G838 i 1 19 NLRP3 2 1 328 1] FHF i 20 14 384
FEANE TS o HMLH ] A PHE I i 25028 40 it 9 4K
WPIRAS, QoM 25+ AL sl b i 1 A A B
M FHENLRP3 [ R A, R ZENLRP3 i ik )
TEHL T, PHEAR BRI X Lo L i 8D 98 5iE /NMA 1) T
B HET M Caspase- 1% 6, PHEIL AT i@ it
B #zak )4 77 4] Caspase-119 H B3 1),  BH 1B FH M
e PR IR AR AR i P 30, AT 982D Bl o
RIEH TR AR, PHEBI WA TR Ak 34
MO TS, BN T A Bax )Rk,  [FRED B
TR ABcl-2[JFik, MIMIEHEET S 5 1AL,
PHEIE 1] A 38 53 1 #INF-k B 5 38 B 8 E 4 R 11
HHG MTEEE SE SN XML FIER, A
PHE{E L FRIANLRP3 G L N KR BB A R 20E
R FHIZek, FHMHI R s, (2T,

RO AR T 7R T PHELE PN -8 41 A 34 A2
BT EILE], ABHEE— AN R Ab. B,
9T LB R E MK BT, RRTFEEZ RN
SR S SR B UIFPHE A RSO B Hede 4t . Ik,
PHEEAAE ML A Rt — 2P Be,  JCHEHAE
AN[E] R 2T vp ke I AR Z e . fEJE S8
TfF 58 HoReE s A Py ST A S it — AP IR UEPHE ) 3%
Rz, FHERANRZILBARIERNLS]

5 I, PHEW] FEACH % 40 g HNLRP3 1) Kk,
FEAmd A s e, (R T XA A2 PHEE
LA HINLRP3 0k 3 17 ] R iif £ 1 Caspase-1 81 ¢
IiE R F IR IR S . X —ALHE s T PHETEBUAT
FEIRTT W T CEAN (B AN N FH AT 5 o

FUZRHSR BT A AE 2 38 75 B ANAEAE R 28 1 58
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