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[ Abstract] Objective To investigate the role and mechanism of silent information regulator 1 (SIRT1)-NOD-like

receptor protein 3 (NLRP3) axis in the effect of remifentanil against ischemia-reperfusion injury (IRI) in rat livers.

SD rats were randomly divided into sham operation group (sham group), IRI group, IRI+remifentanil pretreatment group
(IRI+RPC group), IRI+SIRT1 inhibitor EX-527 group (IRI+EX-527 group) and IRI+RPC+EX-527 group, with 8 rats in
each group. The levels of serum alanine aminotransferase (ALT), aspartate aminotransferase (AST), lactate dehydrogenase

(LDH), interleukin (IL)-1p and IL-18 of rats in each group were detected. The liver tissue pathology was observed. The

apoptosis rate of hepatocytes in rats was detected. The expressions of SIRT1, NLRP3, cleaved cysteinyl aspartate specific

proteinase-1 (Cleaved Caspase-1) and Gasdermin D (GSDMD) proteins in rat liver tissue were detected. Results

Compared with the sham group, the liver tissue pathological score and hepatocyte apoptosis rate of rats in the IRI group

were increased, the serum ALT, AST, LDH, IL-1B, and IL-18 levels were increased, the relative expression of SIRT1

protein in liver tissue was decreased, and the relative expression of NLRP3, Cleaved Caspase-1, and GSDMD proteins

were increased (all P<0.05). Compared with the IRI group, the liver tissue pathological score and hepatocyte apoptosis rate
of rats in the IRI+RPC group were decreased, the serum ALT, AST, LDH, IL-1f, and IL-18 levels were decreased, the
relative expression of SIRT1 protein in liver tissue was increased, and the relative expression of NLRP3, Cleaved Caspase-

1, and GSDMD proteins were decreased; the liver tissue pathological score and hepatocyte apoptosis rate of rats in the
IRI+EX-527 group were increased, the ALT, AST, LDH, IL-18, and IL-18 levels were increased, the relative expression of
SIRT1 protein in liver tissue was decreased, and the relative expression of NLRP3, Cleaved Caspase-1, and GSDMD

proteins were increased (all P<0.05). Compared with the IRI+RPC group, the liver tissue pathological score and
hepatocyte apoptosis rate in the IRI+RPC+EX-527 group were increased, the levels of ALT, AST, LDH, IL-1p, and IL-18
were increased, the relative expression of SIRT1 protein in liver tissue was decreased, and the relative expression of
NLRP3, Cleaved Caspase-1, and GSDMD proteins were increased (all P<0.05). Conclusions SIRT1 may participate in
the regulation of remifentanil against rat liver IRI by inhibiting NLRP3 mediated cell pyroptosis.

[ Key words ] Ischemia-reperfusion injury; Liver; Remifentanil; Pyroptosis; Silent information regulator 1; NOD-

like receptor protein 3; Inflammatory factor; Inflammasome
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1.4 SitEHE
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2 % X
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55 sham ZHHAE, IRTZH ALT, AST, LDH, IL-1p.
IL-18 7K FFH s 5 IRTAH L4, IRI+RPC 4 ALT,
AST. LDH, IL-1B. IL-18 /KFF&MK, IRI+EX-527 £H
ALT. AST. LDH, IL-1p, IL-I8 K¥TJlm; 5
IRI+RPC 41 [t #¢, IRI+RPC+EX-527 41 ALT. AST.
LDH. IL-1B. IL-18 /K FFtiE (¥ P<0.05, % 1) .
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@5), RULRIEAMIZNE ; IR 4LH IRIVEX-527 21
KT % 4 e, SR EEm, i
AR, HERE R R AE IR ; IRIFRPC 4
FIRIFRPCHEX-527 4 K FUH2H 2 4t it A% i1 4 B 25 16
T DA el s, S0 A MR VE 98 2 ;. IRIVRPCHEX-
527 AR FHFHS B (B 1) o
sham 41 . IRIZ1 . IRI+RPC 4 . IRI+EX-527 ZH

K IRI+RPCH+EX-527 41K B 41 20055 BEIF 5343 501 by

(2.6£0.9 )73, (11.9£1.6 )7 (4.9+1.3 )75 (14.0+1.1) 73
A(7.0£12) 45, AEEEZERASHEITFEE X

(F=118.323, P<0.001) . 5 sham 4 b5, IRIZHIT
Syt s 5 IRIA L, IRIFRPC 4 3 43 FEAIC,
IRI+EX-527 2 ¥F 73 J+ i 3 5 IRI+RPC 4 b ¢,
IRI+RPC+EX-527 HPF4rFHm (3928 P<0.05) .
23 FBHXRFHEMATE

sham 26 . IRI#4H . IRI+RPC 4 . IRI+EX-527 #H

K IRI+RPCHEX-527 21 K U 46 J 98 7 2 43 5l
Jg(35£1.0) %, (413£3.0) %. (10.6£1.2) %.

(60.3+4.4) % Fl (28.6+2.4) %, MK LERHGR
it2# 3 X ( F=581.859, P<0.001, ¥ 2) . 5 sham
M, IRIAMBIHT-FTE; 5 IRIA HE,
IRI+RPC 4N I T2 R FEAC, IRIVEX-527 2240 1=

F1 BFHKRMFEFIERLR

Table 1 Comparison of serological index of rats among different groups (x=s)

25 n  ALT (UL) AST (U/L) LDH (U/L) IL-1B ( pg/mL ) IL-18 (pg/mL)
shamZH 8 182+14 256422 208+16 26.142.1 6345
IRIZH 8 325+22° 476+35° 524+31° 87.6%6.3° 174+10°
IRI+RPC#H 8 198+15° 249+20° 236+14° 30.1£2.4° 75+6°
IRI+EX-5274 8 366+26° 547+41° 616+42° 124.5+7.9° 191£12°
IRI+RPC+EX-5274 8 281420° 382434° 415+30° 69.5+5.2° 137£9°

H: Hsham4l HL#, °P<0.05; SIRIZLELE:, °P<0.05; SIRI+RPCHL L, °P<0.05.

H: AKH sham 2H; B KN IRI4H; C K}y IRI+RPC 4H; D [N IRI+EX-527 #H; E &4 IRI+RPC+EX-527 4.,
1 HAKRIFELRKRIEFTL ( HE, x200)

Figure 1 Pathological changes of liver tissues of rats in each group
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MIJAT % T (3428 P<0.05)
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5 sham 41 Fb#¢, IRI4 SIRT1 & A X =ik &
fk, NLRP3. Cleaved Caspase-1. GSDMD & [14H
XA ETE; 5 IRI4 A, IRI+RPC 4 SIRTI &
A X & 35 & F+ &, NLRP3. Cleaved Caspase-1.
GSDMD 5 A FRIAHEFEAK, IRIHEX-527 4 SIRTI
AT F I8 m AL, NLRP3, Cleaved Caspase-1 .
GSDMD & H A X Rk & FH & ; 5 IRIVRPC A IE
%, IRI+RPC+EX-527 2 SIRTI ZE [ A X} 36 3k 2 [%
ik, NLRP3. Cleaved Caspase-1. GSDMD 5 H AH X
FkEThE (3, ¥ P<0.05)

3o %

IRT 7 TR R LA AR (5= 8 B 55
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RPN B I EEA e A L i n P e S = i e ] UE
51, ALT. AST F1 LDH J& & 247 1E T I 2L 1 il
Je, AR R BRI AR 7R A S 4512022
VTAES, BRZSAJR XS HFIE IR AR 31E F 5 1R AR
K. Liu P BRI, By K Je nl @ o 974y IL-
18 5HESGE MG IL-18 (55165, WK
SERGT, R IRT A9/EH] . Yang 2504 B 5%
K, HiSARJE vl I8 Toll #£3Z 4K 4 ( Toll-like
receptor 4, TLR4 ) A3 19 4 S W 14 G 1 0 7 [+
B-arrestin2, il TLR4 ik, Ml /DA fastr,
SCEIFIE IR, ABFRZE R BoR, Fi 28 KJE l AR
IRT K B ALT. AST I LDH /K, k38 AT4
AU M 25 AL FIRBE i/ FZH 2 rh SORE 240 U 2 V7
HCHLRI AT B 2 % SIRT 414 NLRP3 48 5E/IMA
M FRLI AT

Y0 fL AR T LR Y — Fh R SR T s RN, 2

Merged

B2 KAKBRIFAEET/KE ( TUNEL, x200 )

Figure 2 Apoptosis level in liver cells of rats in each group
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P N-R i 25 R 30, 76 40 MRS R BCFLI (5 40 i
ik . MOBT R, BRI M R R AR T, AR
IL-1B. IL-18 & A4 N 7 R B, 2O A2 o
FEEE Y 48 RE A5 20, Wang SEBUFAY R BT, AR
Caspase-1/GSDMD i A] i IL-1B Fl IL-18 /K-, i
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&, HF4H41% NLRP3, Cleaved Caspase-1 A1 GSDMD
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PRI SEAE R B g, DA et o BRUHEIE IRT.
SIRT1 Jf&—F i AR SF 19 ER (1 2 S WAL, Eid
TR R CBELE 2 5 4 0 . DNA &
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R XSRS IR I RIGYT IEIE IRT $2 445 13 A 2L
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