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H OE.B KA AFARATATRFLEHRRELZTORHE(AMPK) /A XEY ZHEE G (TX-
NIP) /4B s A B R M BAE 2K E G 3(NLRP3)Z 5@ % 21 g £ 425 F 09 M6 Lk e = 09 % w4,
Fik HFAMEELZIT Am(AEC D@z 2048, R 2 AT BAER R MR I £ 42450
pg/mL f§ % 45k F WA AR AT KR (20 pmol/L) | & R EAF 3 K B 41 (40 pmol/L) | & K EAF 3 K R
(40 pmol/L) +AMPK-IN-3 (50 pmol/L AMPK 4] #1), MTT %4 m 48 f234 74 4 71 , Hoechst 33342 F= at
A A v (PT) W e & 4 ) 2m i 2 1 L B 5% %, 9% 7R 3 30 A ) 2w i b % 5 P & @ B A~ & (IL)-1B.IL-18 A 5% 3R s A
F-a(TNF-a) K F, S0t % % 2% PCR AW 48 it £ =48 % B F F LA 8 & 9 85-1(Caspase-1) .8 T 48 % 5 & A
&8 (ASC), £3LE D(GSDMD) mRNA # & ik, & & JR 6P 3 ik 4 ) 20 f F AMPK | B 8% 10 8% 3 5 5 02 /& 1L &
B (p-AMPK) \TXNIP . NLRP3 &G ik, Z5R LA MAE, 5 S84 AEC | mavimiefiE 2%
&, PI+ et 2m e 3g %, X 52 W F IL-1B8.1L-18 . TNF-a #4384, Caspase-1 . ASC.GSDMD mRNA 4% ik 3 #n , p-
AMPK/AMPK % %V, TXNIP.NLRP3 & £ 34 (P<0.05)., 508 % #A A ARRFAF - K R &k B
A3 Kl AEC Il tm e dd e 57 - & PI+ra bk e j o v, £ 5% B F 1L-18.1L-18, TNF-a B 4L & V',
Caspase-1.ASC, GSDMD mRNA % it % 1%, p-rAMPK/AMPK % i 3¢ %, TXNIP,. NLRP3 & X i b (P <
0.05 ., L EHREAFRRUIE, &R EAF KRB +AMPK-IN-3 28 AEC ] 28 8 & & & %A%, P1+ M 0 je
¥ %, % EBAF IL-18.1L-18, TNF-a # 3 3 #n, Caspase-1, ASC,GSDMD mRNA % ik 3 Az, p- AMPK/AMPK
F ik y , TXNIP NLRP3 &k 3 m(P<C0.05), & 475 KR Taiddif4s AMPK/TXNIP/NLRP3 155
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Effects of sufentanil on lipopolysaccharide-induced pyroptosis in alveolar epithelial
cells by regulating AMPK/TXNIP/NLRP3 signaling pathway
LIU Zhongtao' ;SUN Tiangi' ,YANG Yating',SUN Xi°®
1. Department of Anesthesia; 2. Department of Respiratory ,Jiamusi Central
Hospital » Jiamusi s Heilongjiang 154002 ,China
Abstract: Objective To explore the sufentanil by adjusting the adenosine monosodium phosphate activa-
ted protein kinase (AMPK) /thioredoxin interacting proteins ( TXNIP) /nucleotide-binding oligomerization do-
main-like receptor protein 3 (NLRP3) signaling pathways of the alveolar epithelial cells induced by lipopo-
lysaccharide to the dead. Methods Human alveolar epithelial type Il cell (AECII ) were cultured to logarith-
mic phase. Then they were divided into control group (normal glucose culture) ,lipopolysaccharide group (li-
popolysaccharide induced injury by 50 pg/mL) ,low concentration sufentanil group (20 pmol/L) ,high concen-
tration sufentanil group (40 pmol/L), high concentration sufentanil (40 pmol/L) + AMPK-IN-3 group (50
pmol/L. AMPK inhibitors). MTT assay was used to detect cell proliferation. Pyroptosis was detected by Ho-
echst 33342 and propidium iodide (PI) double staining. The levels of interleukin (IL.)-1B,11.-18 and tumor nec-
rosis factor-a (TNF-a) in cell supernatant were detected by enzyme-linked immunosorbent assay. Quantitative
real-time PCR was used to detect the mRNA expression of focal death related factors cysteinyl proteinase-1
(Caspase-1) ,apoptosis-associated speck-like protein (ASC) ,and gasdermin D (GSDMD). The protein expres-
sion of AMPK, phosphorylated adenosine monosodium phosphate activated protein kinase (p-AMPK) , TXNIP
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and NLRP3 were detected by Western blot. Results
AECII cells in the lipopolysaccharide group decreased,the number of PI+ positive cells increased, the release
of inflammatory factors IL.-183,11.-18 and TNF-a increased, the expression of Caspase-1,ASC and GSDMD mR-
NA increased, the expression of p-AMPK/AMPK decreased, and the expression of TXNIP and NLRP3 in-
creased (P<C0.05). Compared with the lipopolysaccharide group,the survival rate of AECII cells in the low

Compared with the control group, the survival rate of

concentration sufentanil group and the high concentration sufentanil group increased, PI+ positive cells de-
creased,the release of inflammatory factors 1L.-18,11.-18 and TNF-a decreased, the expression of Caspase-1,
ASC and GSDMD mRNA decreased,the expression of p-AMPK/AMPK increased,and the expression of TX-
NIP and NLRP3 decreased (P <C0. 05). Compared with the high concentration sufentanil group,the survival
rate of AECII cells in the high concentration sufentanil+ AMPK-IN-3 group decreased, the number of PI+
positive cells increased, the release of inflammatory factors 11.-18,11.-18 and TNF-a increased. the expression
of Caspase-1,ASC and GSDMD mRNA increased, the expression of p-AMPK/AMPK decreased,and the ex-
pression of TXNIP and NLRP3 increased (P<C0. 05). Conclusion Sufentanil may improve lipopolysaccharide

induced alveolar epithelial cell pyroptosis by regulating AMPK/TXNIP/NLRP3 signaling pathway.

Key words: sufentanil;

proteins;

il 348 9 E 28 43 T BUACHE I B4 CALD , HpRfiE
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Sl LA 5T 3 B T DU By ke i FE R S | K B Atk
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RGP ERS . ZHANG %57 6 F R % & LIU
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W R 15 Ak 25 11 38l C AMIPKO) B R Ak o 0 ) 7 48034 2
AR A CTXNIP) FAZ 1 1R 45 A 55 I 4k 45 14 Bk 32
R 1 3 (NLRP3) 2 35 1 DL il 4 5 1 B, [A)
FEAE ALT B, 259 3005 AMPK A i /0 NLRP3 & %
ANV I, 2k B0 S £ WA S ALT MR T SURY .
B e & 2% K Jé . AMPK/ TXNIP/NLRP3 {5 5 il
%A R 2205 5 100 i o Rz 0 B £ T e R R R AT
EZ S
1 #REA%
L1 AERRIE AN b I B4 (AECID) I A
V20 B
1.2 U500 DMEM 5535 560 1 Jb o FE K
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TeAE A E L, AMPK #R]%) AMPK-IN-3 g [ |- 7 24 &
B2 R A R & MTT W [ ) 6 2448 Be b TRk 4%
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A PR/ Hoechst 33342 FIRLAL A BE (P1) 40 i £ 1
WA & A LUHE YRR R A R, A4l R
(TL)-13 il 38 751 6 ) 1 VG A% 30 B 78 B 25 ( 1) R 5
AR F] L TL-18 K il il ) & W B3 L 8% A P B 5
A FRA R, TNF-o R &0 F & 05 (R A& 9 R
HBRA T Trizol 7] — s ubk H iR (BCA) 8 H ¥k &
e & B IL s B2 R o B RHECA BRA Al i #
SR & [ R IR R AE R AT BR A F] L PCR 5]
Yo A ST B A R BR A R SR Ok
PCR(qPCRIX I & B Fiff — i E R A IR A
Al i —HT AMPK ,B-Tubulin W [ 2 2 {5 (i) 4R
YR RS T SR — BB R fb R T BB R 0 1L 2R
M (p-AMPK) , TXNIP,NLRP3 W [ I 1§ i 5% 52
b A RS A BRI A AL Y CHRP) #5309 1 SE 5T
Ty AL R R E R R R A RAE .

1.3 ik

1.3.1 4id5 3% Koordl ¥ AECI 4008 & F#h 72
10% FBS.1%H % % A% £ 19 DMEM K i,
JEE T 37 C.5% CO, MR FRA IR,

AR A X BR AL R Bl Rk AT SF K e
4R BT R KR AL VR B AT JF K e + AMPK-IN-
341, X HE A A0 M o 1 AT b A B HC A% 4 4N A 41
ALL L 50 pg/mL BE Z 00 & LA S HGDY . R
I T 22 W 4 A G A Ak B 5 R e B AT 2% K R 41 4 it
PR 20 pmol/L 725 K Je Ab B 5 w8 vk i &7 25 K Je 41
40 pmol/L &F 3% K J& kb BEUOT S Wk B A7 2% K e +
AMPK-IN-3 21 ] 50 pmol/L 25 KJE il AMPK-IN-
3 abptY,

1.3.2 MTT &4 4140 M 36 1 5 4% 41 40 i LA
1X 10" A~ 20 Jf /L i %5 B 45 Fh #E 96 LA i, 43 i) &b
FLEE 24 h 5, 4R MTT 6 FH U8B 45 1 45 AL
fnA 10 pl. CCK-8 ¥ . 7F 37 CHi =4 E 1 h
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5 2 DI BT ANAE 450 nm KT SEEE(E (A) L3
S L AE TS AT R = (Aspn — Aspa )/ (A —
Ay ) X100% ,

1.3.3 Hoechst 33342 Hl PI XU §¢ {5 35 & I 4% 41
AECH T K5 AL MR AE 24 LA P IF 0%
B 24 ho AR5 2 R A0 £ TR ) R AR A o AT A
P, A 1 pg/pL 9 Hoechst 33342 1 1 pg/pl
7 PIFE 4 °C FYL{d 30 min, 2R 5 FH 286 0 1 s W 52
FEHA IR E A Tmage T 80T 44 €5 41 fd 2847 53 87 (PTH+-
Sy BH P 2D

1.3. 4 &4 AEC I 41 M b 3% W IL-1B. IL-18,
TNF-a /KR 54 LA 0 38 8, 20 BIAR 4
IL-1B.IL-18 . TNF-o A6 il 28 57 &5 AH 5C 158 B 2 47 A6 )
FHEG AR AL AE 450 nm AbRE I AL 8K J5 F 5 1L-18. IL-
18 . TNF-a 7K,

1.3.5 qPCR I 40 f £ 7 1 ¢ B 7 2 B 40 R 26 1A
fiff-1(Caspase-1) mRNA | 8 7= 40 3¢ B 5 FE 2 1 (ASC)
mRNA #fL & D(GSDMD) mRNA fi % ik f# [
Trizol & HUAN AL & RNA 33 % S ) & 1 T 5% 5645
#| cDNA, & J5 # 17 PCR ¥ #. Db B-actin /N
Caspase-1 mRNA, ASC mRNA,GSDMD mRNA §J
WZ R 2 2 i LR E A WA R B KTFE. 5]
Yy : Caspase-1 1E ], 5'-GAACCTCGAGCTGAT CT-
TCG-3", 1], 5'-CTGAGCTCCGATTCGAAGG-3';
ASC IE11,5 - TTATGGAA GAGTCTGGAGCTGT-
GG-3', & 1. 5'-AATGAGTGCTTGCCTGTGTT-
GG-3'; GSDMD iF [, 5'-GCCTCCACAACTTCCT-
GACAGATG-3", & [, 5'-GGTCTCCACCTCTGC-
CCGTAG-3', Bactin IF 1], 5'-GGAGATTACTGC-
CCTGGCTCCTA-3", & [, 5'-GACTCATCGTAC
TCCTGCTTGCTG-3',

1.3. 6 & [ & EQ I ¥ (Western blot) 6 M| 2% 20
AECI 21 ffi ' AMPK ., p-AMPK ., TXNIP,NLRP3 %
HZ&iE K& d AEC I 40 i /e & A 8 A G 0wk 2 il
FHR B RIPA 22 vk Hh 24 /% 30 min, fifi 1] BCA &
P BT ) & I B SR B, JF 7E SDS-PAGE
BEE b oy B, AR5 K B 1 LS B B PVDF B 1,
5% RIBLAE Wk B 1 ho7E 4 °CF A—$1 AMPK(1 *

2 000) . p-AMPK(1 : 2 000) ,TXNIP(1 : 1 000) NL-
RP3(1 : 1000) 8- Tubulin(1 : 1 000) M &H LK ., 4 2
KV PVDF ), % H 0 HRP (BB —HifE 37 CF
FEE 1 h, ik ECL el & H B &k . i Image
VAT B R IA TS O .
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2.2 K4 AECH M fET-EM LR S R4
MR 24 PI+HM M3 2, R T 2 (P <<
0.05); SHRZ M AL LB AR R &7 28 KB 4l . i vk J&
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0.05) ; G E 47 IS K 4l i, J vk JE 47 25 Ke 4l
P FHAE 40 A sk 20> . 40 i A2 72082 (P <<0. 05) 5 5 ik
FEEFIF R e 4 L3, (e ik B 7 2F K Jé + AMPK-IN-3 41
PI-+ BHE 20 B 3% 2, 40 i £ T 35 m (P <<0.05)., WL
&l 2.3,

2.3 & AECI 4 fE B3 W IL-18.1L-18 , TNF-«a
KR 5XF A R, R 2 hd 1L-18.11-18,
TNF-a KT (P<<0. 05) 5 515 £ 84 e & AR vk
FERFZF R ICH | W BE &7 25 K Je 4l TL-1B.1L-18 .\ TNF-
a KRR (P <C0. 05) s SRR &7 2F Ke 4l L, &
e 4725 K2 4H TL-1B.11-18, TNF-a 7K - & {5 5 0
(P <C0.05) ; 5 vk BEET S5 K Je 41 bh e, = vk B &7 2%
KJe +AMPK-IN-3 #H 1L-1B8.1L-18 , TNF-a /K - 7} &
(P<C0.05), WK 4,

2.4 £ 4 AECI 40 7 Caspase-l mRNA, ASC
mRNA .GSDMD mRNA ik S5xFEH K,
g £ W5 40 Caspase-] mRNA.,ASC mRNA.,GSDMD
mRNA £k TFE (P <<0. 05); 5 15 Z W40 b &%, (R vk
BEEF Y R AL i v B 87 2% KJE 41 Caspase-1 mRNA
ASC mRNA .GSDMD mRNA ik &K (P <C0. 05);
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