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NLRP3,ASC.Caspase-1 & & & ik K-F 349 2 B4 (P<<0.05), 7% SOD K-F ¥ R4 % (P<0.05), RM-
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Abstract: Objective To explore the potential mechanism of remimazolam (RMZL) in attenuating myo-
cardial cellular damage of the rats with ischemia-reperfusion by inhibiting the activation of NOD-like receptor
pyrin domain containing 3 (NLRP3) inflammasome. Methods Sixty male SD rats were randomly divided into
the control group (CON group) . model group [ myocardial ischemia-reperfusion injury (MIRI) group |, low-
dose RMZL. group (RMZL-L group) , high-dose RMZL group (RMZL-H group) and NLRP3 inhibitor group
(MCC950 group) ,with 12 rats in each group. Except for the CON group, the remaining rats were induced to
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the MIRI models by coronary artery ligation. After successful modeling, the rats in the RMZL-L group and
RMZIL-H group were intravenously injected with 15 mg/kg and 25 mg/kg of RMZL via tail vein,respectively,
the rats in the MCC950 group were injected with 3 mg/kg of MCC950,and the rats in the CON group and MI-
RI group were injected with the same volume of normal saline,once a day by continuous intervention for 10 d.
Triphenyltetrazolium chloride (TTC) staining, hematoxylin-eosin(HE) staining and terminal deoxynucleoti-
dyl transferase dUTP nick end labeling (TUNEL) staining and TUNEL staining were used to detect and ob-
serve the rat myocardial tissues infarct area, pathological changes and myocardial cell apoptosis in each group;
the levels of serum myocardial injury markers [creatine kinase isoenzyme MB (CK-MB) , lactate dehydrogen-
ase (LDH) ,cardiac troponin I (¢TnD) ],inflammatory factors [ tumor necrosis factor (TNF)-a,interleukin-18
(IL-1B) »interleukin-18 (IL-18)] and oxidative stress indicators [ malondialdehyde (MDA), superoxide dis-
mutase (SOD) ] in the rats of each group were detected; Western blotting was used to detect the expression
levels of NLRP3,ASC and Caspase-1 proteins in the rat myocardial tissue in each group. Results Compared
with the CON group,the proportion of myocardial infarction area and myocardial cell apoptosis rate in the MI-
RI group were significantly increased (P <0. 05),and the levels of serum CK-MB,LDH,c¢Tnl, TNF-a,IL.-183,
11.-18 . MDA and the expression levels of NLRP3, ASC, Caspase-1 proteins in the myocardial tissue were sig-
nificantly increased (P<C0. 05),while the serum SOD level was significantly decreased (P<Z0. 05). Compared
with the MIRI group, the proportion of myocardial infarction area and myocardial cell apoptosis rate in the
RMZIL.-L group,RMZI.-H group,and MCC950 group were significantly decreased (P <C0. 05) ,and the levels of
serum CK-MB,LDH,cTnl, TNF-a,I1L-13,11.-18 , MDA and the expression levels of NLRP3, ASC and Caspase-
1 proteins in the myocardial tissue were significantly decreased (P <C0. 05),while the serum SOD level was
significantly increased (P<C0. 05). Compared with the RMZIL.-L. group,the proportion of myocardial infarction
area and myocardial cell apoptosis rate in the RMZIL-H group and MCC950 group were significantly decreased
(P <C0. 05) sand the levels of serum CK-MB,LDH,cTnl, TNF-a,1L-18,11.-18 , MDA and the expression levels
of NLRP3,ASC,Caspase-1 proteins in the myocardial tissue were significantly decreased (P <C0. 05) , while the
serum SOD level was significantly increased (P<C0. 05). There were no statistically significant differences in
the above indicators between the RMZI.-H group and the MCC950 group (P >>0. 05). Conclusion RMZL pre-
treatment could effectively reduce the myocardial cell injury in MIRI rats,and its mechanism may be related to
the inhibition of NLRP3 inflammasome activation.
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®1 EHXBRMBFCMBRATEDKELR(n=12,7+5)

21 5 CK-MB(U/L) LDH(U/L) ¢Tnl(pg/mL)
CON 41 744.68+137. 24 758. 11-£68. 87 285. 6331, 12
MIRI 41 1923544245, 22" 2 144, 75149, 92" 620.56+74.71"
RMZL-L 41 1399.13+234.127 1739.384157.027 493.52+33.467
RMZL-H 4 837.25+123.387% 1045, 224137, 487 337. 75444, 957
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P <0.001 <0.001 <0001

W5 CONAMIEL, " P<<0.05; 5 MIRI 4 Ak, ™ P<<0.05; 5
RMZL-L #i# 1, & P<C0. 05,

3 it it

AR O LI 6 B — A 32 A i 5 () R,
20 WA B2 S R R I LA A 5 T RE KRS AT
B b T SZ A3 I VR T ARRE B I L A A 4 T
PR AT AT A B A B ™ RO UL AR A A X
— G R 2 A FR O MIRTY'™ . H R R & Bt
MIRI 14 %02 fif T Bt » AL 78 524 o B 147 T 3900
g, T ABESE MIRL, A 58 @ 57 7 MIRI
REBA, %S MIRL G, KB 322005 B R AL 4G .
S LA B T8 AR HE 491 R0 AL 40 A 08 T SR8, 0 WL 4 iR
HEFN ZE AL 5 1l 3 0 LR O3 45 59 CK-MB.LDH , ¢Tnl
KPS % T S A A B A A AL $E R MIRT
e BB 57 i T, RMZL 2 — B 780 28 — 4 ¥ 2%
VKRR T 24 o LA R IO 2 7 2 | A 4 R SRR e A

BT T W A B AR AN AR T s R,
RMZL JEBLH T % MIRT 58 K i M, BE W% A7 5% 1A
O JULRE B 14 JRURG: 3 . 2 3 T R S AR Th i . o
T — £ BFE RMZL XF MIRT B 520 . A BF 98 647 T
MRS, $iE s, RMZL T #i )5, RMZL-L 4 #1
RMZL-H AL T MIRI B9 0 JULEE FE 1 F2 E
51 R0 o L2000 BEL 3 T 26, o0 LA B HE 51 K 2 ) B A
I T 13 O LB iR & CK-MB.LDH ¢ Tnl /K.
$eon RMZL A3 850 4% MIRT KBy O LI 45 72 %
e LA B T

MIRT #3953 AL ) &2 2% b fe G B A PR 38 02 %
i ST, TL-18 & MIRI i i rpr—Fh A8 fh 45k b 35
0 S0 S R A B L0 S it B L LA K R R i
A7 A0 LA . P ) TNF-a #1 11-18
SRR 5 1 A0 R 1 s 2 3k s RO LA 07 L B KA
FETE AR A HE O LA A T, FANG 465 BiF 58 &
B RMZL REA% 38 1 800% A0 i 41 2108 — R s 28z ok
PO 9 AE 7 1 7= AR RV . ARHF 58 R, RMZL 1 F
TREAR T MIRT K B 3 H & 5 B F TNF-a, IL-18.
1L-18 /K, #/8 RMZL ] A 1 #0 i AL R E I i
el e MIRT KB O LA B B2 105 . e Ah L 4801k I 38
A G MIRT (55— \E W EY i B &R 48 b il ok
A (ROS) ML A AL A 5% A 51 & . ROS fEIE
HARP M h EOCE S, Y ROS o B = A ik &
A AL R Y . MDA A S A R B i Ak K S 1Y
FLAE AR bR, M T AR R 3 ROS B 7= A L.
SOD J&: bt A Ak il i 5 22 % 51 L BE A% 75 R840 F R 3t
MRS EE S FY . MIRT R SERE b,
I E 3 S CH R AL = W A el S R L D LA
KR EAL I E AR, i RMZL B Bt 48 5% 7
Al BE I X T B 5 B A A VR L, o 2 R AR AR D) G
2 KBRS R B R RMZL 1 T Wl AR T MIRI
KEMLE MDA K5, & T SOD K, #78 RMZL
A B o 2 P AE AR BE 7 ks MIRT KRR LA
Ja 45473

RAE/NMEREAL T AT N —Fh 2 A E A4S
A o X6 AR SR AAR B PR 8 38 T R 3 Ml & 1 9 E S g L
A BB SRAE T L R RO MR 1 K R R
SAE /MR IIE JE— S EE M RAE R E . NLRP3 %
it /N BT NLRP3, ASC Fl Caspase-1 40 i, H b,
NLRP3 ilif 5 ASC #H H /E & Caspase-1, B
i) Caspase-1 25 IL-1B Hi{& & 1 (pro-1L-18) Jin T.,
W H AL B TR TL-18, T 5 & 48 i 9% 186 )2
JOE IR 4 S A5 405 0 LA B T L TR R i e
MAR-1TAL-D AR T8 55— i TL-18 AR
ALK T Caspase-1""1, NLRP3 & JE /MA ) 3 i
K5 MIRI f 7™ & B % WA 60 . e il . MI-
RI BER% TG NLRP3 4 AE /A, 3F 1 42 400 L2 21 3%



A E 50k K 2025 4 8 A% 22 %% 16

Lab Med Clin, August 2025, Vol. 22, No. 16

+ 2189 -

PO FEOO HEY)BE & AR BRI NLRP3 48 4E /)
A B TE 8GRI 9840 TG 2 — 25 o Ja oo JUL B o - T S A 0
WL 0. LIU 459 #f 58 & Bl Bk = ASC I
Caspase-1 /)N B R AE [ B K J5 28 0 1 i & B AIC.
TOLDO %59 78 MIRIT /v BB % 52 8 vfr, 5 55 410 76
NLRP3 4 i /N 19 3006 A 2008 170 LSk il 75 7
T S A 4k Pk 9 10 407, O 2 i /N T 0 JULAE SR T
B WA R SR N 30T i — 25 300% NLRP3
RAE /ML 51 K JAE IR SN TS B U
ARG & B, 7 RMZL-L 41 .RMZL-H 411 MCC950
20, MIRI K .0 JL4H 40 NLRP3, ASC, Caspase-1 &
FI 263K K 7 39 8 2 FEAK . H RMZL-H 41 1 MCC950
ZH AR AR 2 L BB RMZL B840 ] NLRP3 4 5E /)N
A B 0T L 2 T U MIIRT K BRL Ao JUL 200 453 475

Zi L iR , RMZL 3@ 3 0 il NLRP3 48 i /M A 1)
WAk A & D T 0 WURE B8 1 ARG L A0 B R T,
il T R AE R T 00 7 AR MR, G2 A T A4k B R N
AT R 2 o JUL A o, P 8 3 R R %) O JUL 200 B 488 4%

&% Uk

[1] HEUSCH G,GERSH B J. The pathophysiology of acute
myocardial infarction and strategies of protection beyond
reperfusion:a continual challenge[ J]. Eur Heart J, 2017,
38:774-784.

[2] HWANG J W, PARK J H, PARK B W, et al. Histo-
chrome attenuates myocardial ischemia-reperfusion injury
by inhibiting ferroptosis-induced cardiomyocyte death[ J].
Antioxidants,2021,10(10) :1624.

[3] ALGOET M.JANSSENS S, HIMMELREICH U, et al.
Myocardial ischemia-reperfusion injury and the influence
of inflammation[ ] ]. Trends Cardiovas Med,2023,33(6):
357-366.

[4] OUDK,NID,LIR,et al. Galectin-1 alleviates myocardi-
al ischemia-reperfusion injury by reducing the inflamma-
tion and apoptosis of cardiomyocytes[]]. Exp Ther Med,
2022,23(2):1792.

[5] YE Z,WANG C,HAN L,et al. Wufuyin granules ameliorate
cartilage degeneration by inhibiting pyroptosis through sup-
pressing the activation of NLRP3 inflammasomes[]J]. J Bi-
omed Nanotechnol,2022,18(11) :2633-2641.

[6] LAMKANFI M, DIXIT V M. Mechanisms and functions
of inflammasomes[ ] ]. Cell,2014,157(5):1013-1022.

[7]1 ZHANG J,MA Y,LI W. Curcumin reduces inflammation
in mice with the psoriasis model by inhibiting NLRP3 in-
flammatory bodies[J]. Cell Mol Biol,2021,67(6) :48-54.

[8] WESOLOWSKI A M, ZACCAGNINO M P, MALAPE-
RO R J, et al. Remimazolam: pharmacologic considera-
tions and clinical role in anesthesiology[J]. Pharmaco-
therapy,2016,36(9) :1021-1027.

[9] SHI M, CHEN J, LIU T, et al. Protective effects of

remimazolam on cerebral ischemia/reperfusion injury in

rats by inhibiting of NLRP3 inflammasome-dependent
pyroptosis[J . Drug Des Devel Ther,2022,16:413-423.

[10] SHI Y H,DENG H S,ZHANG Z M,et al. Remimazolam
protects the liver from ischemia-reperfusion injury by in-
hibiting the MAPK/ERK pathway[ ] ]. BMC Anesthesiol,
2024,24.251.

[11] YU L M, LI Z,DONG X,et al. Polydatin protects diabetic
heart against ischemia-reperfusion injury via Notchl/
Hesl-mediated activation of Pten/Akt signaling[J]. Oxid
Med Cell Longev,2018,2018:2750695.

[12] HU H,CHEN Y Z,XIE P Y,et al. Remimazolam attenu-
ates myocardial ischemia-reperfusion injury by inhibiting
the NF-«kB pathway of macrophage inflammation[ ]J]. Eur
J Pharmacol,2024,965(15) :176276.

[13] LIU S,L1 Y,ZENG X,et al. Burden of cardiovascular dis-
eases in China,1990—2016:findings {from the 2016 Glob-
al burden of disease study[ ] ]. Jama Cardiol,2019,4(4):
342-352.

[14] a7, ka6 22, TSR, 45, 5 v o w50 LSt an/ 759
HER OB LT ], FEAl B 2= 5E K . 2024,44(9) : 1243~
1248.

[15] KEAM S J. Remimazolam: first approval[ ] ]. Drugs.2020,80
(6):625-633.

[16] XU H,CHEN Y Z.XIE P Y,et al. Remimazolam attenu-
ates myocardial ischemia-reperfusion injury by inhibiting
the NF-«kB pathway of macrophage inflammation[ J]. Eur
J Pharmacol.2023,17:176276.

[17] Tt 8 R e, 2 A=, B 2F R JE 15 SphK1/S1P {5 %
T AR A WL SR i PR R A R B LT ). v I g OB Ak 2%
#5,2024,32(5) :402-409.

[18] HUANG Y,SUN X T,JUAN Z D,et al. Dexmedetomi-
dine attenuates myocardial ischemia-reperfusion injury in
vitro by inhibiting NLRP3 inflammasome activation[ ] ].
BMC Anesthesiol,2021,21:104.

[19] LI C L.FANG M,LIN Z K,et al. MicroRNA-24 protects a-
gainst myocardial ischemia-reperfusion injury via the NF-«B/
TNF-q pathway[J]. Exp Ther Med,2021.22(5) :1288.

[20] FANG H,ZHANG Y,WANG J,et al. Remimazolam re-
duces sepsis-associated acute liver injury by activation of
peripheral benzodiazepine receptors and p38 inhibition of
macrophages [ J ]. Int Immunopharmacol, 2021, 101:
108331.

[21] Bh/N22 B85S « R SR UL 2 3K Bax M35 1 4
90 ] 28 A 3 37 e A e oL 0 % 20 o O T 0 A o UL R o
TEMETER 03 L) ). o [ 20 KRB fb 2% 35, 2021, 29/ (3) : 222-
231.

[227 MARROCCO 1, ALTIERI F,PELUSO I. Measurement and
clinical significance of biomarkers of oxidative stress in hu-
mans[ J]. Oxid Med Cell Longev,2017,2017:6501046.

[23] HEID M E,KEYEL P A,KAMGA C,et al. Mitochondri-
al reactive oxygen species induces NLRP3-dependent ly-
sosomal damage and inflammasome activation[ J]. J Im-

munol,2013,191(10) :5230-5238. CFH:%8 2194 1)



* 2190 - A B ¥ 5 R 2025 45 8 Al % 22 %% 16 #1  Lab Med Clin, August 2025, Vol. 22,No. 16

-t Z . DOI:10.3969/j. issn. 1672-9455. 2025. 16. 006

FMBIHAZ M F HSP70.sFlt-1 K ERH
ERERILENETENXR

IRAFRUAE KEE, NAES
ThE LB REFTRAHREREHEEA, TIE R E 050000

i E.BHHN wiThFAKLES T0(HSP70) A= 7Tt fms #8282 % B 1 (sFle-1) & -F R 77 41 (PE) 5
AaF g RFREAEELABILTAFEG XL, Fik @®R2022F1 A £2023F 12 AEZKR A 5% %%
A PE HAARILE AEFAE 150 I AN EL REBILET ALRACERESA.EURL T Ay iz
B FPEAFREEM, FRARRAPAEZR A .5 . #50 PERRZAIBILE A FHK 100 6 F-da4F H 5
M, KRR ZIRE —RTAH, R t’:@&ﬂf:% % B I X, B e ] e F HSP70 #= sFle-1 K-F, 28 % B % Logis-
tic @2 547 PE B2 L A BILE W F@ ¥ Fra B & 44 2R F THEHEROC) ¥ & 4 47 HSP70,sFlt-1 #f
PE Z4a X £ J5IL'E N F4 6 TR M E . _n% 25 2R KRERHOBMD RAEFR . FFL . GhE
Rk HERRE, ZFH LATFEL(P>0.05), xﬁu%wﬂ HSP70,sFlt-1 K F 8 8 & F 2 B 28 (P <0. 05),
fik HSP70 Ao sFlt-1 K ¥ A EF M > AU > FH, A4 EZ 2 AR kE, ZFH AL T FEL(P<
0.05), % W% Logistic M2 54 R Bk HSP?O\SFlt 1 KFHAZHHAZPEZFERLAERKRILE R EHNIE
I E E(P<<0.05), HSP70.sFlt-1 £ R R B AN PE B X A BILET R EAHH LT &RAUC 5 3
H0.765(95%CI:0.689~0. 830),0.907(95%CI :0. 849~0. 948) ,0. 957 (95 % CI ;0. 911~0. 983) ,2 A B & TR
M4 AUC X F HSP70(Z=3.193,P<C0. 05) ., sFlt-1(Z=2.441,P<C0. 05) R Fml &) AUC, &it fiF
HSP70.sFlt-1 £ PE & BILE A FBLFBFRFFFHG, APERFBRAABILTAZANRIERRE L,
*F PE B-da & A& 6 )L E A £ 5 % 09 Fm &ak

LR TR AR AEEG 70, THEM fms HBAREHE 1; BILTAFH;, ALRE

FEEDE S R446. 11;R714. 252 XEktRERD A XEHS:1672-9455(2025)16-2190-05

Serum HSP70 and sFIt-1 levels in patients with preeclampsia and their
relationship with intrauterine fetal distress”
WANG Dandan ,SONG Wentao ,GENG Junxia ,LIU Weixia”
Department of Function ,Shijiazhuang Municipal Maternal and Child Healthcare Hospital ,
Shijiazhuang , Hebei 050000 ,China
Abstract: Objective To explore the levels of serum heat shock protein 70 (HSP70) and soluble ms-like
tyrosine kinase 1 (sFlt-1) in pregnant women with preeclampsia (PE) and their relationship with the occur-
rence of fetal intrauterine distress. Methods A total of 150 pregnant women with diagnosed PE and fetal in-
trauterine distress occurrence in prenatal examination and delivery in this hospital from January 2022 to De-
cember 2023 were selected as the observation group. According to the severity grading of fetal intrauterine hy-
poxia,the pregnant women in the observation group were divided into the mild group, moderate group and se-
vere group. The other 100 pregnant women with diagnosed PE, but without fetal intrauterine distress occur-
rence in prenatal examination and delivery in this hospital during the same period were selected as the control
group. The general data of all subjects were collected,and the serum HSP70 and sFlt-1 levels were detected by
enzyme-linked immunosorbent assay. The multivariate Logistic regression was used to analyze the influencing
factors of fetal intrauterine distress occurrence in pregnant women with PE;the receiver operating characteris-
tic (ROC) curve was drawn to analyze the predictive value of HSP70 and sFlt-1 for the occurrence of fetal in-
trauterine distress in pregnant women with PE. Results There were no statistically significant differences in

age,gestational weeks, BMI, previous pregnancy times, pregnancy and delivery history,and family history of
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