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Effect of Yokukansan on sleep disturbance in a rat model of cerebrovascular dementia

Masaki Nagao

Dept. Neuropharmacol. Fukuoka Univ. Sch. Pharm. Sci.
8-19-1 Nanakuma, Jonanku, Fukuoka 8§14-0180, Japan

Abstract

Patients with dementia are classified into cognitive dysfunction and behavioral and psychological symptoms of
dementia, including sleep disturbance. Yokukansan (YKS), a traditional Japanese herbal medicine, is effective
for sleep disturbance in patients with dementia, but the mechanisms are still unclear. In this study, we evaluated
sleep disturbance in rats with cerebral ischemia as an animal model of cerebrovascular dementia. We investigated
the effect of YKS on sleep disturbance in cerebral ischemia-treated rats. In electroencephalographic studies, rats
with cerebral ischemia showed a higher total wakefulness time and lower total non-rapid eye movement (NREM)
sleep time during the light phase compared with sham-operated rats. These changes were ameliorated by YKS
(1000 mg/kg, orally) treatment for 14 days during pre- and post-ischemia, but not by donepezil (3 mg/kg,
orally) treatment for 7 days after ischemia. YKS treatment normalized the reduction in longer NREM sleep epi-
sodes in rats with cerebral ischemia. Neurochemical and molecular pharmacological studies showed that mRNA
expression levels of the prefrontal cortical prostaglandin (PG) E, receptor EP4 and the PGD, receptor DP were
increased by cerebral ischemia, but there was no change in hypothalamic prepro-orexin and prefrontal cortical
histamine H receptor mRNA levels. The elevated prefrontal cortical EP4 and DP receptor mRNA expression was
reduced by YKS treatment. These results indicated that rats with cerebral ischemia showed NREM sleep distur-
bance and an increased number of awakenings. YKS recovered this sleep disturbance through preventing neuroin-
flammation, and this was mediated by the EP 4 and DP receptors in the prefrontal cortex. Therefore, YKS may be
effective in treating sleep disturbance in patients with cerebrovascular dementia.
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Tabel 1. Typical EEG and EMG in WAKE, NREM and REM stage.
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Prepro-orexin-R (18 mer) 5-GCCCATGGTCAGGATGCC-3'
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DP receptor-F (23 mer) 5-GCGCCCAGTCAGGCTCAGACTAC-3’
DP receptor-R (20 mer) 5-CGCAAGGCTTGGAGGTCTTC-3';
GAPDH (158 bp)
GAPDH-F (21 mer) 5-GCTGCCAAGGCTGTGGGCAAG-3'
GAPDH-R (18 mer) 5-GCCTGCTTCACCACCTTC-3’
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Fig.1 The total time of each sleep-wakefulness state following cerebral ischemia.

The times of wakefulness, NREM sleep, and REM sleep in cerebral ischemia-

treated rats during the light/dark phase.
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Fig.2 The average duration and number of each sleep-wakefulness state episode

following cerebral ischemia. (A,B) The average duration and number of

wakefulness episodes, and (C,D) NREM sleep in cerebral ischemia-treated
rats during the light/dark phase.
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Fig. 3 Effect of 14-day pre- and post-ischemic treatment with YKS, and post-ischemic treatment
with donepezil on the total time of each sleep-wakefulness state following cerebral ischemia.

The times of wakefulness, NREM sleep, and REM sleep in cerebral ischemia-treated rats during
the light/dark phase.
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Fig. 4 Effect of YKS treatment on the average duration and number of each sleep-wakeful-
ness state episode following cerebral ischemia. (A, B) The average duration and number
of wakefulness episodes, and (C, D) NREM sleep in cerebral ischemia-treated rats during
the light/dark phase.
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Fig. 5 Effect of YKS treatment on the molecular mechanism of regulation of sleep-
wakefulness following cerebral ischemia. (A) Expression levels of prepro-orex-
in mRNA in the hypothalamus, (B) HI receptor mRNA in the prefrontal cortex, (C)
EP 4 receptor mRNA, and (D) DP receptor mRNA in the hypothalamus and the
prefrontal cortical of cerebral ischemia-treated rats.
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