http ://aammt. tmmu. edu. cn fi ZEZE e K rof i, 2022 ,44(22) 2237

DOI:10. 16016/j. 2097-0927. 202204192

FEERNABFEFREITIE ZEFSFHENNERS/ MRS EER

#EAR,E R ABE LR  EBFER,E 2 EBRP 400044 T P, PR AW DA B
400038 T Pe Bl ZEZE 1 Ao (B = ZE I8 Ko ) FERI P 2 [ i 25 R W2 O3, T D T A28 o T A 9 2

[HWE] HIY BRIFFEARXFEH I (noninvasive electrostatic field stimulation, NEFS) X} g £
B (lipopolysaccharide , LPS ) if5 S Y M £ MR A /N BRI GEAE T . D71 #4548 H 3 IR MEM: C57 /R
433 CTL 41 .NaCl+NEFS 4] LPS+SHAM 4 .LPS+NEFS 41 4541 12 5, LPS+NEFS 4 LPS+SHAM 4|
HRLANE TR LPS (2 mg/kg) (4 5 ST AN A TR A AR, AR, i 220k AT 4 d 19 NEFS 3597, Hih
LPS+NEFS £ 457 160 kV/m {4 1 37 #1113 (30 min/d) 7 LPS+SHAM £ H 3% 0 kV/m F {5 ] 3%
(3 s/d) o NaCl+NEFS 4155555 0. 9% 4= BEL KA LPS JEHEAT 160 kV/m Y i i 375 138 ; CTL 414
AT AL B, NEFS J5, F T 25 ( T-maze ) SE56 A1 AR R 51 ( new object recognition, NOR) £ 55 WL/
BRI E 1) 5 F feyse 2 AL B ARG I /)N BT S i 22 o0 W B8 5 FH AR e DO HOR AN /N B 5 BB IR B 240
Mify ek, &5k 5 CTL 41t 4, LPS+SHAM 4 7 T-maze 1 NOR 1 (%27 2] 1012 RE ) 8 25 155 (P <
0.05) , Hifg 5 X f28oo i %k H 2 280 MG A0 ) B8 I B 4 e i % B 2 335 (P<0. 05) 145 LPS+
SHAM £ [%¢, LPS+NEFS 217 T-maze Fl NOR w1~ L2 RE J) 2§25 (P<0. 05) , Hifg L X 1 2250
AR H A B 3G N (P<0. 05) , BLTE I J5T 4 M 1) 385 A= B 8 & 4 il (P<0. 05) , &5 RIS TESS 2 mg/kg
[) LPS 0] DL ST 22 A M Ba A7 NEFS X LPS 75 S 2 oA B i /s RS B e 1

[REEIR ] HRNEYTE M EIAFIRERG 208 22 2T iC1C IR 2 b

[HEESDES] R454.1; R741.05;R749. 12 [ XHEktRERL] A

Improvement of noninvasive electrostatic field stimulation on lipopolysaccharide-

induced neurocognitive impairment mice

WEI Guoliang', WANG Cong', SUN Shuqing', LIU Guisong', TIAN Xuelong', WANG Xing', WEN Huizhong’
'College of Bioengineering, Chongqing University, Chongqing, 400044 ; ’Department of Neurobiology, Chongqing
Municipal Key Laboratory of Neurobiology, College of Basic Medical Sciences, Army Medical University ( Third Military
Medical University), Chongqing, 400038, China

[ Abstract | Objective To explore the improvement of noninvasive electrostatic field stimulation
(NEFS) on neurocognitive impairment mice induced by lipopolysaccharide (LPS). Methods Forty-eight
female C57 mice aged 3 months were divided into the CTL group, the NaCl+NEFS group, the LPS+SHAM
group and the LPS+NEFS group, with 12 mice in each group. Both the LPS+NEFS group and the LPS+SHAM
group were injected with 2 mg/kg LPS intraperitoneally to establish the mouse model of neurocognitive
impairment, and after the model was constructed, they were treated with NEFS for 4 d, during which the LPS
+NEFS group received an electrostatic field of 160 kV/m for 30 min/d while the LPS+SHAM group were only
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stimulated by an electrostatic field of 0 kV/m for 3 s/d. The NaCl+NEFS group was injected with the same
amount of 0. 9% normal saline instead of LPS and stimulated by electrostatic field (160 kV/m) ; The CTL
group was a no-treatment group. After NEFS, the cognitive ability of mice was observed by T maze experiment
(T-maze) and the new object recognition ( NOR) experiment. Immunohistochemical method was used to
detect the number of hippocampal neurons in mice, and immunofluorescence method was used to detect the
changes of hippocampal astrocytes. Results  Compared with the results of behavioral experiment and
morphological observation of the CTL group, the learning and memory abilities of the LPS+SHAM group in
T-maze and NOR was significantly weakened (P <0. 05), and the number of neurons in hippocampus
decreased significantly while the number of activated astrocytes increased significantly (P < 0. 05 ).
Furthermore,, compared with the LPS+SHAM group, the learning and memory abilities of the LPS+NEFS
group in T-maze and NOR was significantly improved ( P<0.05), and the number of neurons in hippocampus

was also significantly increased ( P<0. 05), and the proliferation of astrocytes was significantly inhibited
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(P<0.05). Conclusion

Intraperitoneal injection of 2 mg/kg LPS can establish neurocognitive impairment

model, and NEFS has protective effect on LPS-induced neurocognitive impairment in mice.
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