W51 E el E R ERFERENNRIZERE Vol.51 No.4
2024 % 8 H Journal of International Neurology and Neurosurgery Aug. 2024

.-‘L@% L]

RIEMEFHE MR ARRERE FTEWZ TR
EE-EREZFEBUAKRPRIERYLE

IR, M, R, R, B!, ks
1. HAdEEEEBEARERAYZAF, #3d 88 422200
2. kIt ERAZINE, B E KV 410008

M E:BH  EE-FRZEH W (Lithium—Pilocarpine ) SO A FUBIHL K I 58 5E /IMA 1 SF0TE , WLEE/INIE I3 240 AL 14 7% A6 1 S5
A TTINIE I, TR JRAE IR /)N 8 0 200 0 A1 30 S5 A A 22 0 B e 0 & A R e v VR BILR . ikl M s i
SR 6 S 25 A B ST 0 K RS T % K BR324 Sham 41 (2 B3R K X FRZE , n=12) | Pilo 2 (4 - B R 25 F IBUW 4 , n=20) Al
Pilo+MCC950 41 # - B R ZEF TIN5 27 T T IR A, G 5 M Bl ey & S8 R TR 52 )3 91 R 28 VAR 1 25 A 352 45 3 (NLRP3) 41 il 77 28
n=20], 76 A PE ISR T 5 R BRI ATy 2 26300, S a3 B 3 D L P 40155 20 R0 R 35 5 00 85 B8 27 I DA R i/
PRANHA ST AR TE N . SR RS AR R S R S B B TE R AE/ MARIEHT . R PiloKRUA 6 RV, 5 R IV,
2 HH B T R ARG Bl o AHEEZ R, Pilo+MCCO50 ZH R UM BAT Hh L V 4, 6 HUH LIV YL, 8 HU BT 4, 2 H i 3 1T 4 iyt
T RAEAE DL . Pilo 4158 B RS ZE KV M VIR W18 T Pilo+MCCO50 28, TIT 4% A b F5 i 22 A6 (1 YR BRI 4L 15t 8] K T Pilo+MCC950 41 .
Pilo 41 NLRP3 Fll pro—caspase—1 [ & i .4 B2 4 4L PR 1) 7 2t DA S v 1 2838 3% D7 (BN D) LA A1 58 15 28 11 3 (ERK)
5 T Pilo+MCCO50 H o Ay GHT I i 7% , Pilo ZH/NIE BT 4 IR B3 Ak, t IR it S B AR PR o0 . (RO IS 40/ , ELISA 25
FIUE T SORE/MAIVE . 4818 e - 25 OO R RUBTA v | S0 /M NLRP3 3232 A0 LA S AT 6 AL 3R 4R, 1k if R
PR 2RI S ANM PR (AR /N S T A0 L 4K, 4300 BDNF JF 3000 ERK {5 5388 4, 8145 55 5 B 26 b 28 o0 1 ) Fn SR 41 45 2 ) 2
TP, S5 &R . [EFRHERFEMZIMRIZRE, 2024, 51(4): 28-35]
SRR U 5 JRE/IVAS s SRAE PR /NI T 200 L 5 3 A= 288

FE5ES :R742. 1 DOL:10. 16636/j. cnki. jinn. 1673-2642. 2024. 04. 005

Mechanism of action of inflammasome in promoting the formation of abnormal
neonatal neurons by activating microglial cells in rats with lithium—pilocarpine-
induced epilepsy

ZHOU Lechao', LIU Yuanjing', CHEN Liangxiong', SU Xiaoling', LIAO Xiaohong', ZHANG Zhiping’

1. Department of Neurology, Longhui People ’s Hospital , Shaoyang , Hunan 422200, China

2. Department of Neurosurgery, Xiangya Hospital of Central South University , Changsha, Hunan 410008, China
Corresponding author : ZHANG Zhiping , Email : drzhiping@csu.edu.cn

Abstract:  Objective To investigate the activation of inflammasome and microglial cells and the formation of abnormal
neonatal neurons in a rat model of lithium—pilocarpine—induced epilepsy, as well as the mechanism of action of

inflammasome in the development and progression of epilepsy by activating microglial cells and promoting the formation of
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abnormal neonatal neurons. Methods Rats were given intraperitoneal injection of lithium and pilocarpine to establish a
model of epilepsy. Rats were divided into Sham group (saline control group, n=12) , Pilo group (lithium—pilocarpine
epileptogenic group, n=20) and Pilo+MCC950 group (lithium—pilocarpine epileptogenic followed by administration of
NLRP3 inhibitor group, n=20). The behavioral manifestations of epilepsy were observed in the acute stage; pathological
sections were used to observe brain tissue injury and cell activation; molecular assays were used to measure the expression
of inflammasome and other molecules; in vitro cell model rescue experiments were used to verify the effect of inflammasome.
Results In the Pilo group, there were six rats with grade V seizures, five with grade IV seizures, and two with grade I1I
seizures, while in the Pilo+MCC950 group, there were no rats with grade V seizures, and there were six rats with grade IV
seizures, eight with grade III seizures, and two with grade Il seizures. Compared with the Pilo+MCC950 group, the Pilo
group had a significantly shorter latency period of myotonic seizures and significantly higher number and longer duration of
grade 211l seizure. The Pilo group had significantly higher levels of NLRP3, pro—caspase—1, four inflammatory cytokines,
BNDF, and ERK than the Pilo+MCC950 group. Immunofluorescence assay showed the activation of a large number of
microglial cells and the presence of a large number of abnormal neonatal neurons in the Pilo group. After in vitro cell
experiments, the results of ELISA validated the role of inflammasome. Conclusion In the rat model of lithium—
pilocarpine—induced epilepsy, inflammasome NLRP3 is activated by external inflammatory stimuli and then produces a

large number of inflammatory cytokines, thereby activating microglial cells to secrete BDNF and activate the ERK signaling

pathway, and thus it regulates the formation and aggregation of abnormal neonatal neurons and participates in the

http://www.jinn.org.cn

development and progression of epilepsy.

[Journal of International Neurology and Neurosurgery, 2024, 51(4): 28-35]
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