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Introduction
In patients with dementia, progressive cognitive impairments such 

as memory de�cits and impaired executive functioning are presented. 
Behavioral and psychological symptoms of dementia (BPSD) are also 
commonly seen in patients with Alzheimer’s disease (AD), di�use Lewy 
body disease, and other types of dementia. BPSD are a signi�cant burden 
to caregivers and o�en relate to poor performance in activities of daily 
living (ADL). While there are several studies on the pharmacological 
interventions in BPSD, the e�ects of therapeutic drugs on BPSD are 
not su�ciently understood. Traditional herbal medicines have been 
used with safety and e�cacy. In this decade, the clinical e�cacy and 
safety of Yokukansan (YKS) in cognitive function, BPSD, and ADL have 
been investigated [1]. YKS contains herbal medicines (Atractylodis 
Lanceae rhizona, Hoelen, Cnidii rhizoma, Angelicae radix, Bupleuri 
radix, Glycyrrhizae radix and Uncariae ramulus et uncus). Angelicae 
radix, an important herb in YKS, has been reported to have e�ects on 
γ-aminobutyric acid (GABA) and serotonin (5-HT) receptors [2]. 

Previous studies on sleep in the dementia patients have revealed 
decreases in amounts of slow-wave sleep [3] and rapid eye movement 
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 Abstract
Objective: Evidence of the effects of Yokukansan (YKS), a traditional herbal medicine, on behavioral and 

psychological symptoms of dementia (BPSD) has accumulated. As well as BPSD, patients with Alzheimer’s disease 
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limb movement disorder (PLMD) can be prevalent in the elderly. PLMs are generally considered to produce sleep 
fragmentation by provoking arousals. This study aimed to examine whether YKS alters polysomnography variables 
in patients with AD.

Methods: Seven patients (3 men and 4 women) with probable AD according to the standard criteria were 
investigated. Participants were treated with YKS for 4 weeks. The Neuropsychiatric Inventory for the assessment of 
BPSD, the Mini-Mental State Examination (MMSE) for cognitive function, polysomnography for evaluation of sleep 
structure and Pittsburgh Sleep Quality Index (PSQI) for subjective sleep quality, and Epworth Sleepiness Scale 
(ESS) were carried out at baseline and at the end of the treatment. The local institutional review boards approved 
this study. All patients gave written consent according to institutional guidelines and the tenets of the Declaration of 
Helsinki.

Results: Treatment with YKS resulted in a decreased NPI score, a prolonged total sleep time, a shortened sleep 
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subjective evaluations with PSQI and ESS.

Conclusions: YKS was effective for BPSD and sleep disturbances in patients with AD. YKS did not induce 
daytime somnolence, extrapyramidal signs, or an increased apnea-hypopnea index.
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characterized by periodic episodes of repetitive and highly stereotyped 
limb movements that occur during sleep, and is associated with an 
otherwise unexplained sleep-wake complaint [27]. PLMS are common, 
especially in the elderly, but the frequency may be clinically signi�cant. 
Because these movements are associated with a partial arousal or 
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