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Sevoflurane anesthesia affects fear memory of mice in recovery period through c-fos and neural os-
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First Affiliated Hospital of Nanjing Medical University, Nanjing 210029, China
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[ Abstract] Objective. To investigate the effect of c-fos and neural oscillation on fear memory in
sevoflurane-anesthetized mice in recovery period. Methods A total of 270 SPF male adult C57BL/6 mice
were selected, aged 8—10 weeks, weighing 18-24 ¢. Mice were randomly divided into three groups: group
A inhaled 2. 5% sevoflurane for 2 hours, group B inhaled 2. 5% sevoflurane for 6 hours, group C inhaled
2. 5% sevoflurane for 3 days, 2 hours each day, 90 mice in each group. All mice were trained by fear condi-
tioning test, and sevoflurane anesthesia was performed 1 day after training, and the time from the end of an-
esthesia to the positive righting reflex (awakening) was recorded. Fear conditioning test was performed 30
minutes before anesthesia (T,), 5 minutes (T,), 30 minutes (T,), 60 minutes (T,) after positive
righting reflex, and the percentage of freezing time was recorded. Open field test was carried out at T, and
T,, and the total distance of movement and time in the central area were recorded. Another 6 mice in group
A were implanted with microelectrodes in the hippocampus one week before anesthesia, and then put back to
the original cage for one week to recovery. The relative powers of delta, theta, alpha, beta, and gamma
waves were recorded at Ty—T;. The number of c-fos positive cells in hippocampus was detected by immuno-

fluorescence method at T, —T,. Western blot was used to record the relative expression of c-fos protein in
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hippocampus at T,—T;. Results  Compared with T, the percentage of freezing time in groups A and B
were significantly increased at T, (P < 0.05), time in the central area was significantly shortened in group
B (P < 0.05). Compared with group A, the time from the end of anesthesia to the positive righting reflex
was significantly prolonged in group B (P < 0.05), the percentage of freezing time at T, was significantly
decreased in group B (P < 0.05), time in the central area at T, was significantly shortened in group B
(P < 0.05). The time from the end of anesthesia to the positive righting reflex in group C was significantly
shorter than that in group B (P < 0.05), and the percentage of freezing time at T, in group C was signifi-
cantly lower than that in groups A and B (P< 0.05), and time in the central area at T, in group C was sig-
nificantly longer than that in group B (P < 0.05). Compared with T, the relative powers of Theta wave at
T, and the relative powers of Gamma wave at T, and T, in group A were significantly increased (P < 0.05),
the number of c-fos positive cells in hippocampus CAl was area at T, significantly increased in group A
(P <0.05), the relative expression of c-fos protein in hippocampus at T, was significantly increased in
group A (P < 0.05). Compared with T, the relative powers of Theta wave at T, and the relative powers of
Gamma wave at T, and T, in group A were significantly decreased (P < 0.05) , the number of c-fos positive
cells in hippocampus CAl area at T, and T, significantly were decreased in group A (P < 0.05).
Conclusion The up-regulation of c-fos expression and the enhancement of neural oscillation may be in-
volved in the the process of a single short-duration inhalation of sevoflurane in strengthening fear memory in

anesthesia recovery period within a short period of time, and this effect disappeared gradually with the exten-

sion of time after awakening.
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