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Fig. 2 Model-estimated marginal means of total and subscale scores of
Positive and Negative Syndrome Scale (PANSS) relative to baseline
values according to treatment group and follow-up visit. a Total PANSS
scores, b excitement/hostility PANSS subscale scores, ¢ depression/

So, no patients had been not treated by clozapine in this
clinical trial.

Mechanisms of YKS action on psychiatric symptoms have
been reported previously. YKS inhibits 2,5-dimethoxy-4-
iodoamphetamine-induced head-twitch response, decreases

anxiety PANSS subscale scores, d cognitive PANSS subscale scores, e
positive PANSS subscale scores, and f negative PANSS subscale scores.
Error bars indicate standard error of the mean

the expression of 5-HT2A receptors in the prefrontal cortex
(Egashira et al. 2008), possesses 5-HT1A partial agonistic
effects (Terawaki et al. 2010), and has an inhibitory effect on
glutamate-mediated excitotoxicity (Kawakami et al. 2009;
Ikarashi et al. 2009). It can be thought that YKS affects these

Table 3 Changes in efficacy measures from baseline to week 4 as determined by mixed-model repeated-measurements analysis (mITT)

YKS Placebo )4 Effect size
PANSS (total) —-745+1.81 -3.07+1.87 0.088 0.16
PANSS (excitement/hostility) —1.65+0.38 —0.38+0.36 0.018* 0.45
PANSS (depression/anxiety) —1.44+0.44 -0.31+0.42 0.063 0.25
PASS (cognition) —1.70+0.54 —0.64+0.51 0.155 0.23
PANSS (positive) —-1.65+0.41 -1.26+0.39 0.489 0.07
PANSS (negative) —1.10+0.44 —0.51+0.42 0.336 0.12
CGI-S —0.36+0.09 —0.25+0.07 0.245 0.21
GAF 2.94+0.70 -2.82+0.86 0.715 0.15
DIEPSS —0.57+0.21 —0.68+0.19 0.872 0.08

Absolute values are given as scores at week 0 (baseline) minus those at week 4 (endpoint) (positive values indicate improvement). Data are not adjusted

for baseline differences
Effect Size: Cohen’s d

PANSS Positive and Negative Syndrome Scale, CGI-S Clinical Global Impression—Severity, GAF Global Assessment of Functioning, DIEPSS Drug-

Induced Extrapyramidal Symptoms Scale
*Significantly different

@ Springer

— 14—



Psychopharmacology (2015) 232:155-164

161

neurotransmitters and receptors in a multifaceted manner. The
herbal ingredients and their components have the following
pharmacological effects, which may be responsible for the
clinical effects seen with YKS. An aqueous extract of the
hooks and stems of U. sinesis Havi., U. uncis cum ramulus,
protected cultured cerebellar granule cells against glutamate-
induced neuronal death (Shimada et al. 2001) Oxyindole
alkaloids, such as isorhynchophyline, isocorynoxetine, and
rhynchophyline, and indole alkaloids such as hirsuteine and
hirsutine are the active components of Uncariae (Shimada
et al. 1999). Rhynchophyline and isorhynchophyline show
antagonistic effects at the N-methyl-D-aspartame receptors
(Kang et al. 2002). Geissoschizine methyl ether (GM),
corynantheine, and dihydrocorynantheine obtained from
U. uncis cum ramulus were found to be partial agonists for
5-HT receptors (Kanatani et al. 1985). Glycyrrhizin, one of the
main components of G. radix, and its metabolite, 18 beta-
glycyrrhetinic acid, may be responsible for amelioration of
dysfunction of glutamate transport in astrocytes (Kawakami
et al. 2009). Recently, an in vitro binding study demonstrated
YKS to be an agonist at the 5-HT1A and dopamine (DA) 2
receptors. Another in vitro experiment revealed that GM, a
galencial constituent of YKS, potently, and with comparable
affinity, binds to 5-HT1A and DA2 receptors (Shimada et al.
1999; Miyaoka et al. 2009b; Nishi et al. 2010).

In recent decades, a significant role for altered immunoin-
flammatory, oxidative, and nitrosative stress (JO and NS)
pathway in schizophrenia has been recognized (Smith and
Maes 1995; Anderson et al. 2013). Importantly, such process-
es have provided crucial clues to the etiology, course, and
management of this devastating disorder. The constituents in
yokukansan, e.g., glycyrrhiza root, A, Lancea, Uncaria
rhynchophylla, Cnidium officinale, etc. have anti-
inflammatory, anti-IO and NS, and neuroprotective effects.
Moreover, we found that YKS ameliorated spatial working
memory in the schizophrenia rat animal model. Furthermore,
YKS inhibited microglial activation and promoted
neurogenesis in the hippocampal dentate gyrus in these rats.
These results suggest that the ameliorative effects of YKS on
cognitive deficits are mediated by the suppression of the
inflammatory activation of microglia (Furuya et al. 2013).
These anti-inflammatory, antioxidative, and neuroprotective
effects are a probable working mechanism of yokukansan in
treatment-resistant schizophrenia.

YKS at a dose of 7.5 g/day was associated with marked
improvement in lack of spontaneity and flow of conversation,
tension, and poor impulsive control. In light of research that
suggested dysfunction of DA, 5-HT, and glutamate to be
associated with maladaptive behavior in schizophrenia, the
unique mechanism of action of YKS, whereby it exerts partial
D2 agonistic, 5-HT1A agonistic, and 5-HT2A and glutamate
antagonistic effects (Kanno et al. 2009; Miyaoka et al. 2009b),
may prove to be important for both its effectiveness and

tolerability in treatment-resistant schizophrenia (Kapur et al.
1999).

Although highly speculative, the positive effects on the
PANSS excitement/hostility subscale may be due to YKS
being a partial 5-HT1A agonist (Terawaki et al. 2010). A
putative association has been hypothesized between partial
agonism at 5-HT1A receptors and improvements in anxiety
and depression, as well as the negative symptoms of schizo-
phrenia (Miyaoka and Horiguchi 2009).

When YKS was combined with antipsychotics, the thera-
peutic benefits were significantly enhanced. Compared to the
patients treated with placebo, the patients who received ad-
Junctive YKS therapy showed greater improvements in most
efficacy measures, although the differences were not statisti-
cally significant. PANSS excitement/hostility symptom was
significantly different between the YKS and the placebo
groups. Both last observation carried forward and observed
case data analyses consistently demonstrated that the endpoint
mean reduced scores of patients who received adjunctive YKS
therapy were approximately 7.0 points on the total PANSS
score and about 1.3—1.7 points on the five-factor subscales
and were higher than the corresponding scores in the placebo
group. The CGI-S scores did not differ significantly between
the groups. These results suggest YKS to be superior to
placebo in augmenting the therapeutic effects of antipsy-
chotics, particularly in improving excitement/hostility symp-
tom. Nevertheless, we found that compared to placebo, YKS
when given with antipsychotics did not exert significantly
different effects in factors of improvement in PANSS
anxiety/depression, cognitive, positive, and negative symp-
tom subscale scores. This result is inconsistent with those of
previous open-label studies and case studies in which an
apparent effect of YKS as an add-on therapy was observed
in reducing hallucinations and delusions (Miyaoka et al.
2008a, b). Particularly, it is a pity that the effects were basi-
cally limited to excitement/hostility symptoms, and no clini-
cally significant benefit was found for positive and negative
symptoms. Several study limitations should be considered.
The 4-week treatment duration was too short, which may have
prevented us from exploring the efficacy of YKS. Another
possible explanation for the inconsistency may be the differ-
ences in baseline clinical features of the study subjects. Unlike
previous studies in which positive symptoms were the princi-
pal clinical manifestation, the present study involved patients
with chronic schizophrenia who had moderate negative symp-
toms with significant cognitive disturbances as well as posi-
tive symptoms. The study results appear to suggest that YKS
plays a limited role in improving positive symptoms of chron-
ic schizophrenia.

The Japanese traditional herbal medicine, kampo, 1s a form
of pharmacological therapy that originated in medieval China
that was developed further in Japan. Treatment with kampo
means a possibility for combination therapy with modern
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Western and traditional Asian medical practices. Most such
traditional medicine includes various components, and they
are often prescribed for patients with medically unexplained
physical symptoms. However, the detailed mechanism(s) of
the pharmacological action of kampo medicines is yet to be
known. Consequently, a standardized educational system of
these medicines has not been fully established until recently
for medical students or trainees. In other words, the Japanese
Ministry of Health and Welfare has approved the use of many
kampo medicines as ethical medicine based on the symptoms
of the respective patients. Therefore, therapeutic strategies that
use kampo medicines based on proven evidence have yet to be
established. Hence, kampo therapy is referred to as
experience-based medicine and not evidence-based medicine,
even though these medicines are prescribed in most clinical
fields in Japan. However, extensive evidence for the clinical
efficacies or pharmacological mechanism(s) of kampo medi-
cines has gradually accumulated over past decades.

YKS is generally well tolerated and has no major side
effects (Iwasaki et al. 2005b). On the other hand, there are
reports suggesting that YKS may cause nausea and/or hypo-
kalemia in some elderly patients (Mizukami et al. 2009).
However, these side effects were not observed in any of the
patients in this study. Overall, YKS was well tolerated with no
severe or serious adverse effects (Table 4).

In this trial, a computer random number generator was used
for randomizing the patients in a 1:1 ratio (blocks of four).
Treatment allocation was concealed from the study partici-
pants and the physicians who rated them using sequentially
numbered, opaque, and sealed envelopes. Random allocation
and clinical assessment of the participants were done by

Table 4 Definite, probable, and possible adverse reactions of study
intervention by week 4

YKS (n=56) Placebo (n=62)

Psychological
Neurological
Gastrointestinal
Genitourinary
Musculoskeletal
Dermatological
Respiratory
Cardiovascular
Infection

Ear, nose, and throat
Hematological
Endocrine
Other

Overall

[ R e R A - = A = I A = T -
[C R S - - -l e e -

Data are number of participants (number of events). Participants could
report more than one category of event

@ Springer

separate persons. The patients, the clinician who referred
them, the psychiatrist who rated the participants and pre-
scribed the medication, and the statistician were blind to
allocation. So, the method and system of blinding would be
strict and appropriate.

The results of this study suggest that YKS has the potential
to be an effective and a well-tolerated treatment for improving
excitement/hostility in treatment-resistant schizophrenia.

Limitations

The main limitation of the present study is its short duration.
Long-term desirable or untoward effects of YKS might
emerge later on, and therefore, the optimal duration of this
treatment remains to be determined. Another limitation was
the small patient sample. Larger trials are needed to derive
definitive conclusions, despite the coherent results of the
present study, which are consistent with those previously
reported.
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Abstract

Background: Prior research confirms that insomnia is highly prevalent in patients with psychiatric disorders.
Benzodiazepine hypnotics, causing serious disadvantages, have been widely used in psychiatry for a long time.
Sansoninto (SNT), Japanese herbal medicine, is used for patients with weakness and fatigue, annoyance, insomnia,
amnesia, and neurotic symptoms.

Objective: The efficacy and safety of SNT was examined in adult psychiatric disorder patients with insomnia
symptoms.

Methods: Eighty-one adults with sleep disturbance meeting DSM-IV-TR diagnostic criteria for psychiatric
disorders (schizophrenia: 17; monopolar depression: 20; bipolar depression: 10; adjustment disorder: 12; anxiety
disorder: 5; others: 17) were treated openly for four weeks with SNT (2.5-7.5 g) at bedtime. Patients maintained
sleep throughout the study. Efficacy was analyzed using a repeated measures methodology. The primary outcome
was the Pittsburgh Sleep Quality Index (PSQI). The secondary outcomes were the Insomnia Severity Index (ISI),
Athens Insomnia Scale (AIS), Clinical Global Impression-Improvement (CGI-l), and change of dosage of
benzodiazepine hypnotics (diazepam equivalent).

Results: After 4 weeks of SNT therapy, significant symptom reduction was observed on all parameters (PSQl:
10.22 + 3.23 vs. 3.11 + 3.52; IS]: 20.63 + 4.86 vs. 3.38 + 5.10; AlS: 17.41 + 4.69 vs, 2.85 + 4.23; dosage of
benzodiazepine hypnotics [diazepam equivalent, mg]:10.5 £ 4.71 vs. 2.98 + 3.37). No withdrawal involved treatment-
related adverse events.

Conclusion: Data from this 4-week open-label study suggests SNT was an effective and generally well tolerated
treatment for insomnia symptoms in this sample of adult patients with psychiatric disorders.

Trial Registration: controlled-trials.com Identifier: UMINGO0014156.

Keywords: Psychiatric disorder; Sunsoninto (SNT); Insomnia;
Japanese Herbal Medicine

Introduction

Sleep disturbances are common in individuals with psychiatric
disorders [1]. For example, sleep problems are present in
approximately 80% of patients with a major depressive disorder
(MDD) {2], in 30% to 80% of patients with schizophrenia [3], and in at
least 55% of individuals with active substance abuse [4]. Although
these sleep disturbances often are secondary to the psychiatric illness,
recent observations strongly suggest that sleep disorders should be
actively treated parallel to psychiatric disorders. The few studies
regarding this matter indicate that separate treatment of comorbid
sleep disturbances exerts positive effects on the course of the
psychiatric disorder and may prevent relapse [5]. Sleep disturbance is
not only one of the most common symptoms of psychiatric disorders,
but also one of the major determinants relating to quality of life (QOL)
for patients with psychiatric disorders [6-8].

Benzodiazepines quickly gained acceptance as the preferred
treatment for insomnia after appearing on the pharmaceutical market
in 1960. Despite clinical guidelines recommending their use [9], there
are still claims that the benefits of this older generation of hypnotics
are outweighed by serious disadvantages including daytime sedation,
dependence, rebound insomnia, slurred speech, staggering gait, poor
judgment, and slow uncertain reflexes. Not surprisingly, many patients
with sleep difficulty have turned to Japanese herbal medicine (kampo
medicine) to manage their sleep problems and improve their QOL.

Kampo medicines use natural substances that generally have low
toxicity and few side effects, treats disease as unique to the individual,
and balance homeostasis and increasing immunity to diseases. Among
traditional prescriptions used to treat sleep disorders, sansoninto
(SNT; suazaoretang), a well-known traditional sedative, is used for
patients with weakness and fatigue, annoyance, insomnia, amnesia,
and neurotic symptoms [10]. In the classical literature, SNT is said to
‘nourish the blood’ and calm the nerves to eventually bring on a
tranquilizing sensation and reduce the effect of sleep disturbance. SNT
is a combination of five medicinal herbs: Jujube seed (Zizyphi Semen),
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Abstract

factor

Brain-derived  neurotrophic

(BDNF) is expressed at high levels in the
hippocampal dentate gyrus (DG), and
decreased levels of. BDNF have been
implicated in the pathophysiology of
schizophrenia (SCZ). We have previously
reporied that yokukansan (YKS), which is
a ftraditional Japanese medicine, is

effective for SCZ and

promotes
neurogenesis in the DG of Gunn rats, an
animal model of SCZ. In this study, we
investigated the effect of YKS on serum
BDNF levels in Gunn rats. The results
showed that YKS increased serum BDNF
in this model, which may suggest that
BDNF expression in the DG leads to
increased neurogenesis. Our findings
may help to explain the efficacy of YKS in
treating SCZ.

Key words: brain-derived neurotrophic
schizophrenia;

factor;  yokukansan;
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unconjugated bilirubin; rat
Introduction
Schizophrenia (8C2) is a
heterogeneous group of mental ilnesses
from

with a pathogenssis resulting

mutltiple  factors, including genetic,
biological and environmental ones. From
the standpoint of the heterogeneity of
SCZ, previous studies have indicated a
close association between unconjugated
bilirubin (UCB) and SCZ!". 2, On the basis
of these findings, we suggested that
elevated levels of UCB play an important
role in SCZ etiology, and that Gunn rats,
which exhibit a high concentration of UCB,
are useful as an animal model of SCZ B,
Brain-derived  neurotrophic  factor
(BDNF), the most abundant neuroctrophin
in the brain, regulates neuronal survival,
during

differentiation and  growth

development M. BDNF is also active
during a critical developmental period
and !ikély to influence the neuroplasticity
of SCZ Bl Therefore, researchers have

indicated that BDNF is a key factor for the

pathogenesis and treatment of this

disease [€l,

We previously reporied that
yokukansan (YKS), one of the traditional
Japanese medicines known as “Kampo”
medicines in Japan, is effective as an
adjunctive therapy for freatment-resistant
SCZ . We also revealed that YKS
promotes neurogenesis in the
hippocampal dentate gyrus (DG) of Gunn
rats 191,

BDNF is expressed at high levels in the
DG B The ability of BDNF to freely cross
the blood-brain barrier ® suggests that
serum BDNF levels may refiect the BDNF
levels in the DG. Therefore, in this study,
we investigated whether YKS affects the
serum BDNF levels in Gunn rats and
normal rats.

Methods
Animals

Seven-week-old male homozygous (j/j)
Gunn rats and male Wistar rats (Japan
SLC inc., Shizuoka, Japan) were used in
this study. The rats were housed in plastic
cages (39 x 27 x 18 cm) under standard

conditions (temperature, 23 + 2°C;
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humidity, 65 + 5%; 12 h light/dark cycle
[light phase from 0700 to 1900h]) and
were given free access to food and water.
One week before the experiment, the rats
underwent a handling procedure once
stress during the

daily to reduce

experiment. Al procedures  were

performed with the approval of the

Shimane  University Animal  Ethics
Committee, under the guidelines of the
National Health and Medical Research
Council of Japan.
Drugs

YKS (Tsumura & Co., Tokyo, Japan) is
composed of 7 dried medical herbs
(Table 1). Each plant material was
authenticated by identifying the external

morphology and marker compounds of

plant specimens according to the
methods of the Japanese
Pharmacopoeia and the company’s

standard. The 7 medical herbs were
mixed and extracted with purified water at
95°C for 1 h, and the extraction solution
was filtered and concentrated under

reduced pressure. The spray-drying

technique was used to produce dried
extract powder. The yield of the extract
was about 15.9%. The rats were divided
into 4 groups: a Wistar-control (WC)
group,  Wistar-YKS  (WY)  group,
Gunn-control (GC) group, and Gunn-YKS
(GQY) group. The rats in the control groups
(WC and GC) were given drug-free water
ad libitum for 6‘wéeks, whereas those in
the YKS-treated groups (WY and GY)
were given water containing 0.6% YKS
(corresponding to a dosage of 1 g/kg of
body weight) for the same period.

Blood sampling

after the last

Twenty-four hours

blood samples were

administration,
collected into sampling tubes under deep
intraperitoneal anesthesia with sodium
pentobarbital (80 mg/kg body weight).
The blood samples were centrifuged at
2000 g for 20 min. Serum was stored at —
80°C until analysis. After the blood
samples were collected, the rats were
perfused transcardially with 500 mi of
physiological saline, followed by 500 ml

of 4% in 0.1 M

36
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phosphate buffer (PB; pH 7.3).

Serum  BDNF  determination by
enzyme-linked immunosorbent assay
(ELISA)

A commercial sandwich ELISA kit
(Abnova, Taipei, Taiwan) was used to
quantify the serum BDNF level according
to the manufacturer’s instructions. The
plate was read in an
ELISA-spectrophotometer reader with an
absorbance wavelength of 405 nm.
Standard curves were obtained from
values generated from known
conc'entrations'of BDNF in provided Kits.
All assays were performed in triplicate.
Statistical analyses

Results were analyzed by one-way
analysis of variance (ANOVA) and post
hoc Bonferroni test to determine
differences among groups. Values are
expressed as the mean + SEM. Analyses
were performed using the Statistical
Package for the Social Sciences (SPSS)
software. In the analyses, Pvalues < 0.05
were considered statistically significant.

Resulis

The serum BDNF levels in the WC, WY,
GC, and GY groups were 2.65 + 0.15,
3.27 £ 0.40, 2.60 + 0.16, and 4.07 + 0.53
ng/ml, respectively (Figure 1). No
significant  difference was observed
among the WC, WY, and GC groups.
However, the serum concentration of
BDNF in the GY group was significantly
increased comparéd with that in the GC
group (P =0.039) .

Discussion

in the present study, we found that
chronic YKS ftreatment increased the
serum BDNF levels in Gunn rats. This
finding could support our previous result
that YKS

promotes  hippocampal

neurogenesis in association with its
anti-inflammatory action B,

Several studies have indicated that
BDNF has a crucial role for neurogenesis
in the DG. For example, infusion of
endogenous BDNF into the DG leads to
increased neurogenesis "%, Other studies
have shown that BNDF is critically
required for the increased neurogenesis
restricion U1,

following dietary
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antidepressant  treatment 02 and
environmental enrichment 3],

On the other hand, an extensive review
has pointed out that BDNF has a close
association between the nervous and
immune systems and plays an important
role in brain-related disorders 4, In
addition, serum BDNF levels are
negatively caorrelated with inflammatory
marker IL-6 and TNF-a in psychosis 9],

A recent meta-analysis study has

shown that serum BDNF levels are not

significantly different between naive SCZ
patients and SCZ patients medicated with
antipsychotics ['8, while other studies
have reported that serum BDNF levels
are positively correlated with clozapine
(CLZ) treatment U7 "8I, CLZ is the only

effective antipsychotic for

freatment-resistant SCZ, while we
reported that YKS is effective as an
adjunctive therapy for treatment-resistant
SCZ . Thus, there may be a common
pharmacological characteristic between
CLZ and YKS. Further work will be
needed to investigate this possibility.

In conclusion, this study was the first {o
report that YKS increased the serum
BDNF levels in an animal mode! of SCZ.
These results may provide a clue to the
effects of YKS in SCZ, and could
contribute to the identification of
candidate biomarkers and a beiter
understanding of this disease.
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Crude drug name Composition (g)
Alractylodes lancea rhizome 4.0
Poria sclerotium 4.0
Chidium rhizome 3.0
Uncaria hook 3.0
Japanese angelica root 3.0
Bupleurum root 2.0
Glycyrrhiza 1.5

Table 1. Crude Drug Composition of YKS

Ay
1
—

BONF  (ng /ml)

W WY GC

Figure 1. YKS increased serum BDNF levels in Gunn rats

Data are presented as the mean + SEM (n = 4, respectively)."P <0.05, ANOVA

followed by post hoc Bonferroni test.
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I. iU &I

PIFH (yokukansan :© YKS : yi-gan san : YGS :
F 7L TI-54) (/N BORR R &, RAOR
RAEICS L TRV SR B & SN TELEETDH
BV AR, BRAEREICRO SN A - 1TE)
f#isE (behavioral and psychological symptoms of
dementia : BPSD) (Z%f L COHRMEIZET 51
IRHWEGE D S AR AE 2 H0 28 2 TW» 5%,
BPSD ? fEIR I IE B YR TTAE, B AR BE
fll, KJERPEMEN DD, NHEEIZE>TRER
BHE 20, AERAEERAE A ORI ik A
FrOEELFEIC R > TWb, 3512 BPSD 3&

Therapeutic effects of Yokukansan on treatment-resistant
schizophrenia.
* B AR K SR SRR h 1R 2 i
(T693-8501 ESARIE M ZHIH T 89-1)

Tsuyoshi Miyaoka : Department of Psychiatry, Shimane Uni-
versity School of Medicine. 89-1 Enya-cho, Izumo, Shimane,
693-8501, Japan. )
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HEEOHEEFEDE (ADL) KT B85
ML TCWBEEZEZLNTWA, L72A%> T BPSD
IR B Z LZIERICEETH B,

C i E T BPSD Wk L THUR MR 3EZ 212 &
BRI NSOV O S TRz, SEHIEE 5
PSR ESAE IR (EPS) % EORIEE» A 06
THROLN, LLAEFDOADLIEKTFEZ5] &R
FTRENDH B &) MEND - 72" Iwasaki & 1
PIFFELAY BPSD (23 L CHERICTH ) BAEMEICENR
TWb & BIRMRIIZER R T W TIE L72%
ZFDO#H L BPSD x5 A HIFHk oA REICHE T 5
FRERTIZE DMENT [ & & SN Tw b,

T 2 AT HITFECAS BPSD (o4 AL IR A
WL AEMEFETHIEEBEICL, WO
DFEMIR BT BEFH R L AR DO T
Wi %4707 ZOHRTL, BRAKEE (bor
derline personality disorder : BPD)", PuigffTEE
FHRMEDERME Y AF VT (tardive dyskine-
sia 1 TD)™, REMEWIZ L HLIRHLRS, EHEME
MELTEY, HEEANS 5 LABE™, 2L

WEE R
1637 (45)
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e R AR FE R AN 08% TH D, HF
MIEBEOFTHLRL FELELD 1 DTH b,
L9504E AR BB AT IE AP 58 S LTk, Ak
FE DR IIPURE AR SR X 2 SRR R A E i &
HoTWWh, SHITITAE, JEaEBIPURE R 3 A
EEINZOHMEPHEIN T2, UL, H
TEZ BT H A 25% DIEEFNI BV THHFARTEE 12
LBEEIZL Db bd, FRRDTE L 2 wilkG
TR T AN B O TR BRI AL A S e JE 3 AR A
TAHEDLHRETH LY, RFILPUEFALTEIC
g A BEYNERIIEF CHEEETH Y, XSO
MFEMSE DB ANEE 2, fFHRE L TR
IR BB R L CE R REDOFFEMHIE L &S
THI LR, A GEERG R &R TR
Kb, SO LITAARMAEBRICBIT 55
R ORREZRETHLOTHY, 5%,
T BYBREOMFENI RN Do £ T TEAITE
FEEHIVERE & JAE O WRFHICHIIF RIS W #E T
HBhERE LIz,

1. WREHE

WS AERE DSM-IV  (American Psychiatric As-
sociation, 19944F)? D WAL TERM S Nz E
RHERE (34%) THY, KKy M) —LL
B DR 4 22 FAEANEE 2 X 2 SR BRI Tl e R
DZLPoEMNTH 5o XTHIEFIZENIFE
(25~75g/H) % 4 HMRS L, 5B &

(46) 1638

G-Bh 2 A BB LU 4 BRI EELE EBE
HIZOWTENEFNFHIIRE % FVTEMI L7,

2. ERPREHE & ZeMEETMm

b FEIR O BRI EFAl & L Tid, Positive and
Negative Syndrome Scale (PANSS)™ % FH\v>72,
F eI E U CHIFE 5 FmeR s X U0
5-54R 4 BRI A CFREZGIT L, S48
SRR BB IVEEH OB % F-I L 72

3. R

ARBFFEIC Y M) — L7234t DEHENE T4 A
MoOWMIEMEEZsET L, FIEREENI 22 -
7zo BMIFELD 1 HFE¥HFE G5 512 6.7 +25g (25~
75g) Tholze BRHMEIZONWTIE, £TOFE
MiRECHERELZWELRDI, T L TEDEBEBFN
Rz b IFEE5 % 2 BAMEICRRD 51,
4 % E TR L 72e BRICSIREEE 2 &gl
JEAR % Hl & § 5 positive symptom subscale {235
FAREBENIZEHTH 72 (R1). 5G4
W ITHEAT U722 MU AR L 2R A T LR AR el oD
FEPUIRD T, WK EAARW 2 EERLL L,
EENZ2BEHR & UGS 2 28, SBHRE
JEAS 2 FEBITERD SN T— @D DT
o7,

M. BEERERSKEEICH T 25D
ERMELSMICET A ZREAR-E
BS54 LEHEEE

RWFFEIZ BT, PR & T DR
L L CHIIFOS I CH 5 b % e B b 1k
ERABTRETA I L2 HNE L, BARRYIC
XTI REH W, @ES LR O ZHEER
S & LR H RS N RS C DI R o A R %
BEBCE L2, ATFEORPIZLY, B
EHROLET v AFIMEOfRE 2 5E0 0 Th
{, TRAETHED BB ) BERER - o
2 Mo, BEOARSLER AR EBEEZ
DOFEHROBEIBK SN, BHEOHESEROTEE
ML LA EFETEDLEEL T, T2, BUFE
MRHOZHKELF ZIH L, Fo@IEMHEHIC

FRARREMEERE Vol 17 No. 12, 2014



Point

30
25
20 ElBaseline
15 8 2-weeks
10 [ 4-weeks
5
0

YGS group

Control

Miyaoka et al. Clin. Neuropharmacol., 2009.
1 PANSSBBlERE

PANSS total

PANSS positive
(P1~7)

PANSS negative
(N1~7)

PANSS general
(G1~16)

PANSS excitement/hostility
(P4,P7,G8,G14)

PANSS depression/anxiety
(G1~4,G6)

PANSS cognitive
(P2,N5,N7,G5,G10~13,G15)

PANSS positive
(P1,P3,P5,P6,G9)

PANSS negative
(N1~4,N6,G7,G16)

(Lindenmayer et al. 1995.)

2 PANSS 5 T

£ 5, EREENDRIBOTREVWEEDbR
770

1. WRETE
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Randomization n =120 l

i TI-54 n=56

! Reasons for exclusion
Loss to follow-up:

n=0

| Placebo n =64

] Dlscontmued n —2 !

Reasons for exc|u5|on
Loss to follow-up: n=1

Included in the
FAS analysis: n =56

mITT analysis: n =56

| Included in the I

i

FAS analysis: n =62
mITT analysis: n=61
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1 Safety and tolerability
Adverse reactions definite, probable, and pos-
sibly related to study intervention by week 4

TJ-54 Placebo
(n=56) | (n=62)

Psychological

Neurological

Gastrointestinal

Genitourinary

Musculoskeletal

Dermatological

Respiratory

Cardiovascular

Infection

Ear, nose, and throat

Haematological

Endocrine

Other

Overall 0. 5
Miyaoka et al. Psychopharmacology, 2014.
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