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Effect of sevoflurane-N,O anesthesia on spatial learning and memory
function and the expression of pCREB and Egr1 in young mice

WANG Bei, ZHOU Guo-xia”~
(Department of Anesthesia, Fudan University Shanghai Cancer Center-Department of Oncology, Shanghai Medical
College,, Fudan University,Shanghai 200032, China)

[ Abstract] Objective To investigate spatial learning and memory and expression of phosphorylated
cyclic AMP response element-binding protein (pCREB) and early growth response factor 1 (Egrl) in
hippocampus of young mice anesthetized with Sevoflurane-nitrous oxide, compared with aged mice.
Methods The mice aged 3 months (n=12) and 18 months (#=12) were randomly assigned to the
experiment group and the control group, respectively, and there were 6 young mice and 6 old mice in each
group. The mice in the experiment group were given 1.0 MAC sevoflurane, 70% N,O and 30% oxygen for
4 h, while mice in the control group were given 30% oxygen for 4 h. A 6-day acquisition training was
conducted 48 h after exposure. The probe trial was conducted 24 h after training. Collecting hippocampal
tissues 15 min after the probe trial and the expression of pCREB and Egr1 were assessed by Western blot
and real-time quantitative PCR. Results There was no significant difference in spatial learning and

memory as well as the expression of pPCREB and Egrl in hippocampus between the Sev+N,O group and
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the control group in young mice. In aged mice, the escape latency of the Sev+N,O group was significantly
longer compared with the control group on day 4, 5 and 6 (P<C0.05). The difference of the swimming
speed between the two groups was not significant. During the spatial probe test, the percentage of distance
and time in the target quadrant of the Sev+N,O group was significantly lower than that of the control group
(P<C0.01). The expression of pCREB and Egr1 in the hippocampus was significantly decreased compared
with the control group (P<C0.05). Conclusion Sevoflurane-nitrous oxide anesthesia did not impair
spatial learning and memory of young mice, nor did it affect the expression of pCREB and Egrl in
hippocampus, but it did impair the aged mice.
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Tab 1 Primer sequence

CREB Forward: 5’-TCCAGGTCCATGGCGTTAT-3’
Reverse: 5'-TCTTCAATCCTTGGCACCC-3’

Egri1 Forward: 5°-TCCCAGCTCATCAAACCCA-3’
Reverse: 5'-GGCAAACTTCCTCCCACAAA-3’

GAPDH Forward: 5°-GCCTTCCGTGTTCCTACC-3’

Reverse: 5°-AGAGTGGGAGTTGCTGTTG-3’
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quadrant, P<Z0.01.
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Fig 1 Spatial learning and memory tested by the Morris water maze in young mice
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A': Mean escape latency to find the hidden platform across training days; B: Swimming speed during training days; C: Percentage of distance
traveled in the target quadrant; D: Percentage of distance traveled in each quadrant; E: Percentage of time spent in the target quadrant. "vs.
control group, P<C0.05; vs. target quadrant, P<<0.001.
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Fig 2 Spatial learning and memory tested by the Morris water maze in aged mice
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Fig4 Expressions of CREB mRNA and Egrl mRNA in hippocampus of aged and young mice
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