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Influence of inhaling different concentrations of sevoflurane in a
short time on spatial learning and memory ability and
hippocampal neuronal apoptosis in immature rats

Zhi-heng Xiao, Lun Wu, Xue-qiang Peng, Li-mei Zhao, Jian Liu, Hong-tao Liang
(Zhongshan Hospital of Traditional Chinese Medicine, Zhongshan, Guangdong 528400, China)

Abstract: Objective To observe the influence of inhaling different concentrations of sevoflurane in a short
time on spatial learning and memory ability and hippocampal neuronal apoptosis in immature rats. Methods Eighty
SD rats aged only one month were selected and divided into control group (2 h of oxygen inhalation), 1%
sevoflurane group (inhaling 1% sevoflurane for 2 h), 2% sevoflurane group (inhaling 2% sevoflurane for 2 h) and
3% sevoflurane group (inhaling 3% sevoflurane for 2 h) by random number table method, with 20 rats in each group.
At 12 h after inhalation, 5 rats were selected from each group for Morris water maze test. Hippocampal tissues of 5
rats were obtained for hematoxylin-eosin (HE) staining. The neuronal apoptosis in 5 rats was determined by flow
cytometry, and the concentration of free calcium ions in the neurons derived from the remaining 5 rats was detected
via confocal laser scanning microscopy. Results Compared with the control group, the time spent on traveling in
the quadrant where the target platform was located was shorter, and the number of times crossing the target platform
was fewer in the 2% sevoflurane group and the 3% sevoflurane group (P < 0.05). The number of apoptotic neurons,

as well as early apoptotic rate and late apoptotic rate of hippocampal neurons was greater in the 2% sevoflurane
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group and the 3% sevoflurane group relative to the control group (P < 0.05). Besides, fluorescence intensity and

concentration of calcium ions in the neurons in the 2% sevoflurane group and 3% sevoflurane group were higher

than those in the control group (P < 0.05). Conclusions Inhaling 2% or 3% sevoflurane rather than 1% sevoflurane

in a short time will dampen the spatial learning and memory ability and promote apoptosis of hippocampal neurons,

which may be triggered via the increasing level of calcium ions in the neurons.
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