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Effects of Sevoflurane on Cognitive Function and Hippocampus Synaptic Plasticity in Aged Rats
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(Abstract] Objective To observe the sevoflurane intervention on cognitive function and synaptic plasticity in hippocampus
of aged rats. Methods 30 SD aged rats were randomly divided into the control group (group C) and sevoflurane group (group S),
with 15 rats in each group. Group S was exposed to 3% sevoflurane, 30% oxygen, 5% CO,, group C was exposed to 30%
oxygen, 5% CO, for 2 hours, 3 days in total. The peak systolic velocity (PSV), end diastolic velocity (EDV), resistance index
(RI) were measure to test middle cerebral artery velocity on 1 hour before the end of sevoflurane intervention (T0), immediate
end of sevoflurane intervention (T1), 1 hour after the end of sevoflurane intervention (T2), 2 hour after the end of sevoflurane
intervention  (T3). The cognitive function and emotional state were measured by water maze test and open field test on
24 hours (T4), 48 hours (T5) and 72 hours (T6) after the end of sevoflurane intervention, and hippocampus synaptic vesicles

and area was measured by transmission electron microscopy. Results Hemodynamics of the middle cerebral artery showed that,
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compared with group C, RI, PSV and EDV of middle cerebral artery in group S decreased on TO, middle cerebral artery
resistance gradually restored after T1. Compared with group C, the latency on T4 and TS5 increased, platform searching time
increased, the crossing times reduced in group S after 3 days of sevoflurane exposure (P<0.05). Open field experiments showed
that, compared with group C, the peripheral lattice activity time increased, central lattice activity time decreased, the number
of standing time was increased on T4 and TS5 in group S after 3 days of sevoflurane exposure (P<005). Transmission electron microscopy
showed hippocampus synaplic area, vesicle size decreased in group S compared with group C (P<0.05 ). Conclusion Exposure
to sevoflurane can dilate the middle cerebral artery and the vessel dilating effect soon disappeared. The repeated exposure to

sevoflurane can impair cognitive function on aged SD rats, and the aged SD rats were prone to anxiety. Sevoflurane could

impair cognitive function of aged SD rats by altering the synaptic plasticity on hippocampal neurons.
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