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ABSTRACT 

Purpose: Patients with AD commonly exhibit behavioral and psychological symptoms of dementia (BPSD). This study 
is aimed to compare the efficacy of yokukansan (YKS) and risperidone (RIS) on BPSD in patients with severe 
Alzheimer’s disease (AD). Methods: Thirty-eight inpatients with AD were investigated. Patients were randomly 
assigned to the YKS group (N = 18) or the RIS group (N = 20) and treated for 4 weeks. The primary outcomes were 
changes in the scores on the Neuropsychiatric Inventory (NPI), the Mini-Mental State Examination (MMSE), the 
Barthel Index, and the Cohen-Mansfield Agitation Inventory (CMAI). The frequency of extrapyramidal symptoms (EPS) 
and other adverse events were recorded at every visit. Results: All participants in both groups completed the trial. The 
Barthel Index did not significantly change either in the RIS group or the YKS group. The MMSE scores did not change 
either in the RIS group or the YKS group. Significant improvements in mean total NPI and CMAI scores showed in both 
groups. Between the YKS and the RIS groups, there were no significant differences in the NPI or the CMAI scores. EPS 
and other serious adverse effects were not observed in either group. Conclusions: In this 4-week trial, YKS treatment 
significantly improved BPSD in the patients with severe AD. The present study suggests that YKS is as effective as RIS 
on BPSD with severe AD. 
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1. Introduction 

Alzheimer’s disease (AD) is a progressive neurodegen- 
erative disorder that presents with deterioration of me- 
mory and cognitive function, progressive impairment of 
daily activities, and many neuropsychiatric impairments 
[1]. Patients with AD commonly exhibit behavioral and 
psychological symptoms of dementia (BPSD). When 
BPSD are moderate to severe, an appropriate pharma- 
cological treatment is needed. While there have been 
several studies of pharmacological interventions for BPSD, 
a single strategy for treatment of BPSD has not been 
sufficiently supported [2-4].  

The utility of risperidone in patients with BPSD has 
been evaluated in two placebo-controlled, double-blind 
clinical trials [5,6]. Furthermore, the study of long-term 
trials reported that low-dose risperidone was effective 
and well tolerated in the treatment of BPSD [7]. On the 
other hand, quetiapine did not significantly improve psy- 
chosis scores despite good compliance and a reasonable 
time to attain treatment [8]. 

Recently, yokukansan (YKS), the traditional Japanese 

medicine, which has been used for the treatment of neu- 
rosis, insomnia, and irritability in infants, was reported to 
improve BPSD without any serious adverse events, [9- 
13]. However, most of the patients in these reports were 
included dementia other than AD, and the levels of cog- 
nitive function assessed with the Mini-Mental State ex- 
amination (MMSE) [14] were mild to moderate. 

There is no report that directly compares efficacy and 
safety of risperidone (RIS) and YKS in elderly patients 
with severe AD. This study aims to compare the efficacy 
and safety of YKS and RIS in the improvement of BPSD 
in patients with severe AD. 

2. Materials and Methods 

2.1. Subjects 

All subjects were recruited from Asahi Hospital, a long- 
term care facility located in Saitama prefecture, Japan. 

The diagnosis of dementia was made in accordance 
with the Diagnosis and Statistical Manual of Mental Dis- 
order, Fourth Edition (DSM-Ⅳ) criteria [15]. The diag- 
nosis of AD was made in accordance with the National 
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Institute of Neurological and Communicative Disorders 
and Stroke and the Alzheimer’s Disease and Related 
Disorders Association (NINCDS-ADRDA) criteria [16]. 
The inclusion criteria were 1) diagnosis of probable AD 
as defined by the NINCDS-ADRDA, 2) an MMSE score 
of 12 or less, 3) presence of at least one BPSD symptom, 
and 4) stable physical condition for at least three months. 
The exclusion criteria were 1) with the presence of psy- 
chiatric or neurological disorders, 2) the use of con- 
comitant medications that have primarily central nervous 
system activity including, cholinesterase inhibitors, anti- 
convulsants, mood stabilizers, antipsychotics other than 
risperidone, antidepressants, and Chinese herbal medi- 
cines other than YKS, 3) presence of other types of de- 
mentia, 4) presence of acute disorders, such as infection, 
heart failure, or stroke, requiring special treatment and 
intensive care that might affect BPSD.  

After a detailed explanation of the study, we obtained 
written informed consent from the families of all patients. 
Patients were randomly assigned to the RIS group or the 
YKS group. 

2.2. Intervention 

At baseline, each patient received a uniform evaluation 
that included a medical history, a physical and neuro- 
logical examination, and a brain magnetic resonance 
(MRI). YKS, manufactured by Tsumura & Co. (Tokyo, 
Japan) and approved for ethical use by the Ministry of 
Health, Labor, and Welfare of Japan, is a dried extract of 
the following raw materials: 4.0 parts Atracylodis Lan- 
ceae Rhizoma (rhizome of Atracylodes lancea De Can- 
dolle, Compositae), 4.0 parts Poria (scierotium of poria 
cocos Wolf, polyporaceae), 3.0 parts Cnidii Rhizoma 
(rhizome of Cnidium officinale Makino, Umbelliferae), 
3.0 parts Angelicae Radix (root of Angelica acutiloba 
Kitagawa, Umbelliferae), 2.0 parts Bupleuri Radix (root 
of Bupleurum falcatum Linne, Umbelliferae), 1.5 parts 
Glycyrrhizae Radix (root and stolon of glycyrrhiza ura- 
lensis Fisher, Leguminosae),and 3.0 parts Uncaria Uncis 
Cum Ramulus (hook of Uncaria rhynchophilla Miquel, 
Rubiaceae). 

The patients in the YKS group received 7.5 g of YKS 
three times every day before meals. Patients in the RIS 
group received 1 mg of RIS once daily at bedtime. Pa- 
tients were treated with YKS or RIS for four weeks. 

2.3. Measurements 

Neurocognitive functioning was evaluated by the change 
from baseline (Week 0) to completion (Week 4) in the 
MMSE. The MMSE is used to detect and follow the pro- 
gression of cognitive impairment associated with neu- 
rodegenerative disorders. Scores range from 0 to 30, with 

higher scores indicating better performance. Activities of 
daily living (ADL) were evaluated by the change from 
Week 0 to Week 4 in the Barthel Index [17]. The Barthel 
Index is a scale used to measure performance in basic 
ADL. The 10-item version of the instrument was used. 
Scores range from 0 to 100, with higher scores indicating 
better performance. 

Efficacy measures were evaluated by the change from 
Week 0 to Week 4 in the Neuropsychiatric Inventory 
(NPI) [18] and the Cohen-Mansfield Agitation Inventory 
(CMAI) [19]. The NPI has 12 neuropsychiatric domains. 
Scores range from 1 to 144, with higher scores indicating 
more frequent or severe symptoms and signs. The CMAI 
includes 29 items. Scores range from 29 to 203, with 
higher scores indicating more frequent or severe agitation. 
Scores above 40 are usually considered to be clinically 
significant. 

Safety was assessed at every visit by recording adverse 
events (AEs), routine physical examinations (including 
body weight), vital signs (blood pressure, pulse, and tem- 
perature). In addition, general conditions including bowel 
movement, amount of food ingested, and sleeping condi- 
tion were recorded at every visit. Electrocardiograms 
(ECG) and laboratory tests (chemistry, electrolytes, he- 
matology, serum potassium, and urinalysis) were con- 
ducted at Week 0 and Week 4. AEs potentially associ- 
ated with antipsychotics were analyzed as well and in- 
cluded edema-related events, glucose related events, ex- 
trapyramidal symptoms (EPS), and cardiovascular events. 

2.4. Statistical Analysis 

After the completion of the treatment periods, patients in 
both the YKS and the RIS groups were reassessed by 
using the Barthel Index, MMSE, NPI, and CAMI. For 
non-normally distributed outcomes, we performed non- 
parametric tests. The results were analyzed by using 
SPSS version 12 (SPSS Inc, Chicago, IL). Demographic 
data were analyzed using mean and standard deviation 
(SD). Intra-group comparisons pre- and post-treatment 
data (0 W versus 4 W) were analyzed non-parametrically 
using the Wilcoxon’s signed-rank test. Mann-Whitney 
U-tests or χ2 tests were used for comparisons between the 
YKS and the RIS groups, as appropriate. The criterion 
for statistical significance was considered to be p < 0.05. 

3. Result 

We included 38 patients who were judged appropriate for 
the study. The demographic data of the patients are 
shown in Table 1. No significant differences between the 
YKS group and the RIS group were detected with respect 
to age, gender, weight, the Barthel Index, the MMSE 
scores, the NPI scores, or the CAMI scores. 
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Table 1. Demographic and baseline characteristics of pa- 
tients. 

 YKS group RIS group p-value 

Patients (n) 18 20  

Mean age (SD), years 82.8 (5.3) 83.1(6.0) p = 0.527

Sex (male: female) 4 : 14 5 : 15 p = 0.910

Mean weight (SD), kg 41.5 (8.6) 42.7 (8.4) p = 0.538

Mean baseline scores (SD)    

MMSE (SD)  5.3 (3.3) 4.9 (3.2) p = 0.659

Bathel Index (SD)  27.8 (24.0) 24.5 (28.6) p = 0.602

NPI (SD)  38.0 (8.5) 34.1 (7.9) p = 0.178

CMAI (SD) 67.4 (24.8) 62.8 (14.2) p = 0.372

 
Intra-group comparisons (Week 0 versus Week 4), the 

significant improvement in the mean NPI score was ob- 
served both in the YKS group (p = 0.000, the Wilcox- 
son’s signed-rank test) and in the RIS group (the p = 
0.000, the Wilcoxson’s signed-rank test). The significant 
improve ment in the mean CMAI score was observed 
both in the YKS group (p = 0.000, the Wilcoxson’s 
signed-rank test) and in the RIS group (p = 0.000, the 
Wilcoxson’s signed-rank test). Between the YKS and the 
RIS groups (the YKS group versus the RIS group), there 
was no significant difference in the NPI scores (p = 0.92, 
the Mann-Whitney test). In CMAI scores, there was no 
significant difference (p = 0.75, the Mann-Whitney test) 
(Table 2). These results showed no significant diffe- 
rences between the YKS and the RIS in efficacy. 

After four weeks of treatment with YKS or RIS, the 
Barthel Index did not significantly change either in the 
YKS group or in the RIS group. The MMSE scores did 
not change significantly within the two groups (Table 2). 
The MMSE and the Barthel Index scores remained stable 
from baseline to Week 4 on individual patient-level. 

Throughout the duration of the study, no clinically 
meaningful changes including vital signs, laboratory data, 
and ECG were shown either in the YKS group or in the 
RIS group (Table 3). Extrapyramidal signs were not ob- 
served either in the YKS group or in the RIS group. Ad- 
verse events (AEs) reported in one patient (5.6%) in the 
YKS group and three patients (15%) in the RIS (Table 
4). 

In the occurrence of AEs, the RIS group had signifi- 
cantly higher rates than the YKS group (p = 0.029, χ2 
test). 

4. Discussion 

In this study, we compared the efficacy and safety of 
YKS versus RIS in patients with severe AD. This study 
suggests that YKS is as effective as low-dose RIS in the 
treatment of BPSD with severe AD. In addition, YKS  

Table 2. Scores of the Barthel Index, the MMSE, the NPI, 
and the CMAI at Week 0 and Week 4 in the YKS and the 
RIS group. 

 YKS group  RIS group 

 n = 18  n = 20  

 Week 0 Week 4  Week 0 Week 4

Barthel index      

Mean (SD) 
27.8 

(24.0) 
27.8 

(24.6) 
 

24.5 
(28.7) 

24.1 
(28.1) 

MMSE      

Mean (SD) 
5.3 

(3.3) 
5.4 

(3.4) 
 4.6 (3.2)

4.6 
(3.1) 

NPI      

Mean (SD) 
38.0 
(8.4) 

26.1* 
(7.7) 

 
34.1 
(7.8) 

26.3* 
(5.4) 

CMAI      

Mean (SD) 
67.4 

(24.0) 
46.7* 
(8.9) 

 
62.8 

(14.2) 
48.3* 
(10.8) 

 
Table 3. Main data of vital signs and laboratory tests of the 
YKS and the RIS groups at Week 0 and Week 4. 

 YKS group  RIS group 

 n = 18  n = 20 

 Week 0 Week 4  Week 0 Week 4

Weight, kg      

Mean 41.5 41.6  42.7 42.9 

SD 8.6 8.2  8.4 7.7 

Systolic BP, mmHg      

Mean 137.3 135.6  136.1 133.7 

SD 11.7 11.7  11 6.8 

Diastolic BP, mmHg      

Mean 74.8 75  73.9 72.1 

SD 7.1 7.4  8 6.7 

Glucose, mg/dl      

Mean 113.1 112.8  113.4 113.3 

SD 16.1 15.6  15.9 15.3 
Serum 
potassium, mEq/L 

     

Mean 4.05 4.01  4.04 4.05 

SD 0.26 0.26  0.25 0.24 

BP, blood pressure; YKS, Yokukansan; RIS, risperidone; SD, standard 
deviation. 

 
Table 4. Adverse events in the two treatment groups. 

 YKS group RIS group 
 N = 18 N = 20 
 n (%) n (%) 

Constipation 0 (0) 2 (10) 

Somnolence 0 (0) 1 (5) 

Diarrhea 1 (5.6) 0 (0) 

Total 1 (5.6) * 3 (15) * 

* p < 0.05, (YKS group versus RIS group, χ2 test). 
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does not cause either cognitive decline or ADL decline 
and causes no serious adverse effects, which is in line 
with previous studies [10-13]. Furthermore, this study 
shows that YKS is safer than RIS in the occurrence of 
AEs. Regarding the safety of YKS, however, some stu- 
dies reported that YKS might cause hypokalemia [11,13]. 
In this study, serum potassium levels did not change sig- 
nificantly (Table 3: 4.05 ± 0.26 mEq/L to 4.01 ± o.26 
mEq/L) and serum levels in all patients remained within 
normal range, there should be a tendency that potassium 
levels reduce according to the administration of YKS. It 
is necessary to perform the relevant tests during the 
treatment with YKS. 

Recently, several prior studies have investigated the 
mechanism of action of YKS. Fujiwara et al. [20] de- 
monstrated that Uncaria rhynchophylla, a constituent 
herb of YKS, has a potent anti-aggregation effect on 
beta-amyloid (Aβ) proteins in vitro. The other study 
reports that YKS has an effect on Aβ induced cyto- 
toxicity on rat cortical neurons [21]. The details of the 
mechanisms should be investigated in future studies.  

These results suggest that YKS might be instrumental 
in the amelioration of the dysfunction in various neuronal 
systems caused by Aβ, which is thought to be a causative 
substance of AD.  

Furthermore, YKS was demonstrated to suppress the 
excessive release of glutamate and aspartate in the hip- 
pocampus of zinc-deficient rats [22] and to decrease ex- 
pression of 5-hydroxytruptamine (5-HT) receptors in the 
prefrontal cortex of rats [23]. 

In addition, it has been reported that YKS ameliorates 
the impairment of learning ability, deficits of normal 
anxiety, and loco motor hyperactivity in APP-Tg (+) 
mice, which is considered to be an animal model of Alz- 
heimer’s disease [24]. 

5. Conclusions 

These findings suggest that YKS possesses multiple bio- 
logical effects. YKS is not a simple preparation of medi- 
cine, as it contains many ingredients, and the interactions 
between ingredients can be important. The details of the 
mechanisms should be investigated in future studies. 

Although the present study included only a small num- 
ber of patients and only four weeks of the YKS treatment, 
YKS may be a new avenue of treatment for BPSD in the 
patients with severe AD. 

A double-blind, placebo-controlled study, which in- 
cludes a larger patient population and a longer duration 
of YKS treatment will be necessary to conform the effi- 
cacy and safety of YKS for BPSD in severe AD. 
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