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Abstract: [Objective] To investigate the effect of isoflurane anesthesia on the circadian rhythm of hippocampal

extracellular acetylcholine (ACh) level in rats and compare this effect of isoflurane anesthesia administered during

the light phase and during the dark phase. [Methods] Using in vivo microdialysis technique, the dialysate was
collected from the hippocampus for 3 d, and was auto-injected into the high performance liquid chromatography, by
which ACh concentration was measured. The rats were divided into three groups (n = 6 in each group): Group
Control; Group Light (1.4% isoflurane was administered from 11:00 to 15:00); Group Dark (1.4% isoflurane was
administered from 23:00 to 03:00). All the rats were housed under a light/dark cycle (light phase 07:00~19:00).
[Results] The hippocampal ACh release showed a clear daily rhythm in Group Control; the mean ACh in the dark
phases was higher than those in the light phases (173.4%, 183.3% »s 107.4%, 104.0%, P < 0.01). For Group
Light, as compared with Group Control, anesthesia made the mean ACh in the first light phase reduce (94.0% vs
107.4%, P <0.05); the mean ACh in the dark phase and light phase after anesthesia did not differ from their
correspondents of Group Control (183.2% vs.185.3%, 101.4% vs.104.0%, P > 0.05). For Group Dark, anesthesia
made the mean ACh in the first dark phase reduce greatly (136.0% vs. 173.4%, P<0.01); after anesthesia,
compared with Group Control, the mean ACh was increased in the following light phase (125.4% vs 107.4%, P <
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0.01), and decreased in the dark phase (154.2% vs 185.3%, P < 0.01). [ Conclusion ]The influence of isoflurane

anesthesia on the hippocampal ACh circadian thythm was pronounced when administered during the dark phase

than those administered during the light phase.
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Fig.1 The time course of hippocampal ACh release for
the three groups

(A) Group Control; (B) Group Light; (C) Group Dark(n = 6

in each group). The data are expressed as percentages of the mean
ACh concentration from 13:00 to 19:00 (LO) in each rat. Black bars
represent dark phases. White bars represent dark phases. Grey bars

represent aneshesia.
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Fig.2 ACh release for the three groups in the 4 phases
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