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production, TFCC (270 mg/L) still activated BK,, channels in VSMCs of the middle cerebral artery in rats. In
Western blot experiments, the a-subunit of BK, channel proteins was expressed in all groups of cells, but TFCC
(30, 90, and 270 mg/L) and inhibitor IBTX group did not affect the expression of channel protein content. Con-
clusion TFCC can promote the opening of BK., channels by promoting the generation of endogenous H,S, or di-
rectly activate BK,, channels, thereby playing a role in relaxing cerebral blood vessels. However, TFCC had no sig-
nificant effect on the expression of BK, channel proteins.
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Fig. 1 Comparison of wet/dry weight ratio of lungs of rats
a: Control group; b: LIRI group; c: RMZL low-dose group; d:
RMZL medium-dose group; e: RMZL high-dose group; f: RMZL high-
dose+DMOG group; “P<0. 05 vs Control group; *P<0. 05 vs LIRI group;
§P<0.05 vs RMZL low-dose group; “P<0.05 »s RMZL medium-dose
group; “P<0. 05 vs RMZL high-dose group.
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Fig. 2 Pathological staining of rat lung tissue HEX400
a: Control group; b: LIRI group; c: RMZL low-dose group; d: RMZL medium-dose group; e: RMZL high-dose group; f: RMZL high-dose+
DMOG group.



- 308 - M EAMKFF® Acta Universitatis Medicinalis Anhui 2026 Mar; 61(3)

RMZL 7] [ A LIRT K Bl 41 2 TL-18 , TL-18 /K °F- .
L 4.

2.5 RMZL ¥} LIRI X [& fii 42 41 HIF-10/NLRP3
WERA RN 55X REZHAH LE, LIRTZH K BRI 41 48
HIF-lo, NLRP3 ., Cleaved caspase-1, GSDMD-N % [
Tt (P<0.05) ;5 LIRTZLAH b, RMZLAE L v | 771
2 K U2 HIF-10. NLRP3 , Cleaved caspase-1
GSDMD-N % [ [ , H RMZL 5 7 41 i $ e )
(P<0.05) ; 5 RMZL (= 71 & 4140 LE , RMZL /& 7 &
+DMOG 41 K FUili 41 21 HIF-1a.NLRP3 . Cleaved cas-

A

pase-1.GSDMD-N & - 15 (P<0. 05) . DA E45 23R4
B, RMZL AT #1h HIF-10/NLRP3 @ . UL 5.

3 Wit

LIRI 2 W7 FAR A0 S i ie 2 i 3%, ml ™
U B A R AW AL H LIRUY 45 4
R EAAORDTE A, IR — 2 R B A
PRYT R o ABFFEREE T LIRT K RUBIRL, iy s 45
R, 55X AL, LIRT 4K UM/ & e fE
AR R T I N e S e e ]

B 3
P
(]
@) .
S #
2 A
2o 2f i A
=0 S
o
=
= © #&@
o2
27 1}
=5
T 2
R
0
a b c d e f
4,
o
25
8
23 3F *
gz #
23 i A
g.é‘z'
2 &4 #&
£5
© g
Od"" 1_’_‘
0

a b c d e f

B3 KEAELZF GSDMD 5 NLRP3 R X7k F
Fig. 3 GSDMD and NLRP3 levels in lung tissue of rat

A: Observation of the expressions and distributions of GSDMD and NLRP3 by immunofluorescence X400, white arrow represents NLRP3, red ar-

row represents GSDMD; B: Relative fluorescence intensity of GSDMD and NLRP3; a: Control group; b: LIRI group; c¢: RMZL low-dose group; d:

RMZL medium-dose group; e: RMZL high-dose group; f: RMZL high-dose+DMOG group; “P<0. 05 vs Control group; *P<0.05 vs LIRI group; $P<

0. 05 vs RMZL low-dose group; “P<0. 05 vs RMZL medium-dose group; “P<0. 05 vs RMZL high-dose group.
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Fig. 4 Comparison of IL-1f and IL-18 levels in lung tissue of rat

A: IL-1P levels in lung tissue; B: IL-18 levels in lung tissue;a: Control group; b: LIRI group; ¢: RMZL low-dose group; d: RMZL medium-dose

group; e: RMZL high-dose group; f: RMZL high-dose+DMOG group; “P<0. 05 vs Control group; *P<0. 05 vs LIRI group; “P<0. 05 vs RMZL low-dose

group; “P<0. 05 vs RMZL medium-dose group; “P<0. 05 vs RMZL high-dose group.
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Fig. 5 Comparison of HIF-1a, NLRP3, Cleaved caspase-1 and GSDMD-N expression levels in lung tissue of rat

A: Pattern of protein bands; B: Relative protein expressions of HIF-1o, NLRP3, Cleaved caspase-1, GSDMD-N; a: Control group; b: LIRI group;
¢: RMZL low-dose group; d: RMZL medium-dose group; e: RMZL high-dose group; f: RMZL high-dose+DMOG group; "P<0. 05 vs Control group; *P<
0. 05 vs LIRI group; “P<0. 05 vs RMZL low-dose group; P<0. 05 vs RMZL medium-dose group; “P<0. 05 vs RMZL high-dose group.
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Mechanism of action of remifentanil in alleviating lung
ischemia-reperfusion injury in rats by modulating HIF-10/NLRP3

pathway to inhibit cell pyroptosis
Zhao Lifang', Yang Jiangong', Li Mingyong', Shao Kun', Shen Changli', Li Jiajie',
Zhu Hong', Qu Liangchao
(" Department of Anesthesiology and Perioperative Medicine , Xinxiang Central Hospital , Xinxiang — 453000;
* Department of Anesthesiology , The First Affiliated Hospital of Nanchang University , Nanchang — 330000)

Abstract  Objective To investigate the mechanism of action of remifentanil (RMZL) in alleviating lung
ischemia-reperfusion injury (LIRI) in rats by inhibiting pyroptosis through modulating hypoxia inducible factor-1a
(HIF-1a.)/NOD-like receptor thermal protein domain associated protein 3 (NLRP3) pathway. Methods Rats were
stochastically assigned into Control group, LIRI group, RMZL low-dose group, RMZL medium-dose group, RMZL
high-dose group, and RMZL high-dose+HIF-1a activator dimethyloxallyl glycine (DMOG) group, with 18 rats in
each group. Rats in Control group only had their left pulmonary hilum free and did not undergo ischemia-
reperfusion treatment. Except for the Control group, LIRI models were constructed in all other groups. Rats in
LIRI group were intraperitoneally injected with an equal amount of physiological saline 15 minutes before construct-
ing LIRI model; rats in Control group were intraperitoneally injected with an equal amount of physiological saline
15 minutes before freeing left pulmonary hilum; rats in other groups were intraperitoneally injected with correspond-
ing dose of drug 15 minutes before constructing LIRI model. The wet/dry weight ratio of lungs was calculated. HE
staining was used to study lung tissue pathology. Immunofluorescence staining was used to detect the relative fluo-
rescence intensity of gasdermin D (GSDMD) and NLRP3 double positive cells in lung tissue. ELISA was used to
detect interleukin-1f and IL-18 in lung tissue. Western blot was used to detect HIF-1a, NLRP3, cysteine-aspartic
protease-1 (Cleaved caspase-1) , and gasdermin D-N (GSDMD-N) proteins in lung tissue. Results Compared to
the Control group, the LIRI group showed disordered alveolar structure, thickened alveolar septa, and abundant in-
flammatory cell infiltration in rats. The lung wet/dry weight ratio, relative fluorescence intensity of GSDMD and
NLRP3 double positive cells in lung tissue, 11.-1B, T1L-18 levels, and HIF-1a, NLRP3, Cleaved caspase-1, and
GSDMD-N proteins increased (P<0.05). For the LIRI group, rats in the RMZL low, medium, and high-dose
groups displayed attenuated alveolar septal thickening and reduced inflammatory cell infiltration. The lung wet/dry
weight ratio, relative fluorescence intensity of GSDMD and NLRP3 double positive cells in lung tissue, IL-1f, IL-
18 levels, and HIF-1a, NLRP3, Cleaved caspase-1, and GSDMD-N proteins declined, and the RMZL high-dose
group showed the most prominent trend (P<0.05). Compared with the RMZL high-dose group, rats in the RMZL
high-dose+DMOG group exhibited thickened alveolar septa and more inflammatory cell infiliration, along with in-
creased lung wet/dry weight ratio, relative fluorescence intensity of GSDMD and NLRP3 double positive cells in
lung tissue, levels of 1L-1B and IL-18, and protein expression of HIF-la, NLRP3, Cleaved caspase-1, and
GSDMD-N (P<0.05). Conclusion RMZL may inhibit pyroptosis in LIRI rats by suppressing HIF-1a/NLRP3
pathway.
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