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Sevoflurane activates hippocampal mitophagy and thereby induces cognitive decline in aged mice
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[ Abstract] Objective To investigate the effects of sevoflurane on hippocampal mitophagy and cog-
nitive function in aged mice. Methods  Forty-eight male C57BL/6]J mice, aged 18—20 months, weighing
35-40 g, were randomly divided into three groups (n = 16 in each group) : control group ( group C), 3%
sevoflurane group (group S) and 3% sevoflurane plus 3-MA group ( group 3-MA). Mice in group C inhaled
air for 6 hours. Mice in group S and group 3-MA inhaled 3% sevoflurane for 6 hours. Mice in group 3-MA
received an intraperitoneal injection of 3-methyladenine (30 mg/kg) 1 hour before sevoflurane inhalation.
The Morris water maze ( MWM ) test was performed 24 hours after sevoflurane inhalation in all groups.
Training was performed on the 1% 1o 4" day and testing was performed on the 5" day. Mice were sacrificed
immediately after the behavior test and the brains were taken out for hematoxylin-eosin staining and immuno-
fluorescence. Hippocampal expressions of PINK1, Parkin, LC3 and Beclinl were detected by Western blot.
Results Compared with group C, the escape latency prolonged significantly on the 2™ to 4" day of MWM
test, and the residence time and number of crossings in the target quadrant on the 5" day decreased signifi-
cantly in groups S and 3-MA (P < 0.05) ; the pathomorphology of the hippocampus was obviously damaged
in groups S and 3-MA ; the hippocampal number of LC3 positive cells, the ratio of LC3 I /LC3 I and the
expressions of PINK1, Parkin and Beclinlin mice in groups S and 3-MA were higher (P < 0.05). Com-
pared with group S, the escape latency shortened significantly on the 2™ to 4" day of MWM test, and the

DOI:10.12089/jca.2021.02.015

BAWH  ERK A RFA R4 (81873954,81971872) ; B mt i B2 AR K T H ( YKK18105) 5 VLA E /S RAA
RIS (WSW-106)

YEFFHAL: 210001 T 5T BEARE R 27 B ) T 3t B2 e ( T e T 88 — B2 B ) BRI [ DR R (KR A B R e 4R IR IR
(DAERTE TSR — N R EEBORIERL) it 620 )

BAEAEH U, Email ; siyanna@ 163.com



I R R A 235 2021 4F 2 %6 37 56 2 8] J Clin Anesthesiol , February 2021, Vol.37,No.2 - 181 -

residence time and number of crossings in the target quadrant on the 5" day increased significantly in group

3-MA; the pathomorphological damage of the hippocampus was attenuated in group 3-MA ; the hippocampal
number of LC3 positive cells, the ratio of LC3 [ /LC3 I and the expressions of PINK1, Parkin and Beclinl
were decreased in group 3-MA (P < 0.05). Conclusion Aged mice inhaled 3% sevoflurane for 6 hours

display hippocampal morphology damage and decline in the ability of learning and memory. The mechanism

may be related to the activation of mitophagy.
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