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1) Zhu S., Bai Y. J., Oya M., Tanaka K., Komatsu K., Maruyama T., Goda Y., Kawasaki T.,
Fujita M., Shibata T.: Genetic and chemical diversity of Eleutherococcus senticosus and
molecular identification of Siberian ginseng by PCR-RFLP analysis based on chloroplast
trnK intron sequence. Food Chemistry, 129: 1844-1850, 2011.

Abstract: Siberian ginseng (SG), the rhizome and root of Eleutherococcus senticosus, has been used as a
tonic and anti-fatigue agent in northeastern Asia from ancient time. In recent years, SG has been becoming
fairly popular as dietary supplements and health foods worldwide. In order to establish a convenient and
sensitive method for authentication, chloroplast #7zK intron sequences of 6 Eleutherococcus species were
determined and compared. Genetic polymorphism, representing by 14 types of #7nK intron sequence, in E.
senticosus was observed. However, characteristic nucleotide markers stable within this species enabled
clear discrimination of it from other congeners. A PCR-RFLP method was further developed, which was
demonstrated to be efficient for authentication of crude drugs as well as health foods. Quantitative
evaluation of three main bioactive constituents indicated chemical diversity in E. senticosus collected
from northeast China and the results suggested good producing areas of SG. The chemical data clearly
revealed that E. sessliflorus was unsuitable to be used as SG.

2) Kitani Y., Zhu S., Batkhuu J., Sanchir C., Komatsu K.: Genetic diversity of Ephedra plants
in Mongolia inferred from internal transcribed spacer sequence of nuclear ribosomal DNA.

Biol. Pharm. Bull., 34: 717-726, 2011.

Abstract: Ephedraec Herba has been used for treating colds, relieving coughs and asthma from ancient
times. We previously reported the distribution of Ephedra sinica, E. equisetina, E. przewalskii, E.
regeliana, E. monosperma and Ephedra sp. in Mongolia, and among them E. sinica and E. equisetina
were potential new resources of Ephedrae herba of Japanese pharmacopoeia grade, based on our field
survey and the subsequently molecular and chemical assessments. However, population in southwestern
areas showed high possibility of having hybrid origins. Further field survey in southwestern areas and
sequence analysis of partial nuclear internal transcribed spacer 1 (ITS1) region besides #rnK gene and 18S
rRNA gene regions were conducted in order to obtained detailed evidences of hybridization status. As
results, distribution of E. glauca in western area and E. lomatolepis in westernmost area was confirmed.
The ITS sequences from all 8 Ephedra species collected in Mongolia were roughly divided into 5 types
(types I - V). Type Il sequence having several additive nucleotides and was found in Ephedra sp., E.
glauca, E. regeliana and E. sinica, which provided useful information for tracing hybrid origin.
Morphological, genetic and distribution evidences suggested that hybridization of Ephedra species
occurred in wide range of southwestern Mongolia and several Ephedra species including E. przewalkskii
and E. intermedia were involved in these events. Integrated with our previous report, #rnK-, 18S- and
ITS-types from pure line of each species could be proposed. In addition, we proposed a practicable
method for detecting additive peaks on direct sequencing electropherogram.

3) Bai Y. J., Tohda C., Zhu S., Hattori M., Komatsu K.: Active components from Siberian
ginseng (Eleutherococcus senticosus) for protection of amyloid P(25-35)-induced neuritic
atrophy in cultured rat cortical neurons. J. Nat. Med., 65: 417-423, 2011.

Abstract: Not only neuronal death but also neuritic atrophy and synaptic loss underlie the pathogenesis of

Alzheimer's disease as direct causes of the memory deficit. Extracts of Siberian ginseng (the rhizome of

Eleutherococcus senticosus) were shown to have protective effects on the regeneration of neurites and the

reconstruction of synapses in rat cultured cortical neurons damaged by amyloid B (AB)25-35), and

eleutheroside B was one of the active constituents. In this study, a comprehensive evaluation of
constituents was conducted to explore active components from Siberian ginseng which can protect against
neuritic atrophy induced by AP (25-35) in cultured rat cortical neurons. The ethyl acetate, n-butanol and



water fractions from the methanol extract of Siberian ginseng showed protective effects against
AB-induced neuritic atrophy. Twelve compounds were isolated from the active fractions and identified.
Among them, eleutheroside B, eleutheroside E and isofraxidin showed obvious protective effects against
AP (25-35)-induced atrophies of axons and dendrites at 1 and 10 puM.

4) Rinthong P. O., Zhu S., Komatsu K., Chanama S., De-Eknamkul W.: Genetic variation of
Croton stellatopilosus Ohba based on non-coding DNA sequences of ITS, #rnK and #rnL-F
regions. J. Nat. Med., 65: 641-645, 2011.

Abstract: Croton stellatopilosus Ohba (Plau-noi), a well-known Thai medicinal plant, was investigated

for its genetic variation by analyzing three DNA regions, one nuclear internal transcribed spacer (ITS)

region and two chloroplast #nL-F intergenic spacer and #nK intron regions. The results of ITS
sequencing from 30 leaf samples showed that there were two major genotypes of C. stellatopilosus which
were designated as STEL Type A and B. In addition, various nucleotide additive sequences which had
presumably arisen from these two groups were also found. These so-called "putative hybrids",

interestingly, displayed ##K intron sequences identical to the STEL Type B but different from the Type A.

For the #rnL-F region, all the 30 samples showed identical sequences. Thus, it was suggested that in the

hybridization of C. stellatopilosus, the Type A genotype acts as paternal parent whereas the Type B

genotype acts as maternal parent. In addition, all C. stellatopilosus samples were analyzed for their

plaunotol content using TLC densitometry. We found that the Type A genotype, hybrid group and Type B

genotype had plaunotol content in the ranges 0.209-0.492, 0.319-0.896 and 0.442-1.000% (w/w) dry

weight, respectively. The results indicated that there is a correlation between the plaunotol contents and
non-coding DNA sequences of ITS, #7nK and #rnlL-F regions of C. stellatopilosus.

5) Nakamura K., Nishihata T., Jin J. S., Ma C. M., Komatsu K., Iwashima M., Hattori M.:
Determination of the sugar moiety after cleavage of a C-glucosyl bond of puerarin by a
human intestinal bacterium strain PUE. Chem. Pharm. Bull., 59: 23-27, 2011.

Abstract: C-Glycosides are usually resistant against acidic hydrolysis and enzymatic treatments because

C-1 of the sugar moiety is directly attached to the aglycone by C-C bonding. Nevertheless, a human

intestinal bacterium, strain PUE, can cleave the C-glucosyl bond of puerarin to yield its aglycone daidzein.

To clarify the mechanism of the cleaving reaction, we tried to identify the structure of the metabolite

derived from the sugar moiety of puerarin. To detect it easily, deuterium labeled puerarin, [6” ,6”

-Ds]puerarin, was prepared in 7 steps. Sugars contained in a metabolite mixture from [6” ,6”

-Ds]puerarin was analyzed by an HPLC-electrospray ionization (ESI)-MS method after treatment of

sugars with 1-phenyl-3-methyl-5-pyrazolone (PMP). Since deuterium labeled glucose was detected in the

metabolite mixture of [6” ,6” -D,]puerarin, we concluded that puerarin was metabolized to daidzein and
an intact glucose by strain PUE. As C-1 of the sugar was hydroxylated instead of hydrogenating,

C-glucosyl bond-cleaving reaction is not reduction but hydrolysis. This is the first report of revealing the

reaction manner and the exact products of C-glucosyl bond-cleaving reaction.

6) Hung T. M., Cuong T. D., Dang N. H., Zhu S., Long P. Q., Komatsu K., Min B. S.: Flavonoid
glycosides from Chromolaena odorata leaves and their in vitro cytotoxic activity. Chem.
Pharm. Bull., 59: 129-131, 2011.

Abstract: Two new flavonoid glycosides, (1, 2), and eleven known compounds, (3-13), were isolated

from a 70% EtOH extract of the leaves of Chromolaena odorata (Asteraceae). Their structures were

elucidated by 1D and 2D NMR spectroscopic interpretation as well as by chemical studies. The newly
isolated compounds were tested in vitro for their cytotoxic activities against the LLC and HL-60 cancer
cell lines. Compound 1 showed cytotoxicity against LLC and HL-60 cancer cell lines with 1Cs, values of

28.2 and 11.6 uM, respectively. Compound 2 exhibited significant cytotoxic activity in the inhibition of

HL-60 cancer cell lines with ICs, value of 10.8 uM.

7) Hou X. L., Hayashi-Nakamura E., Takatani-Nakase T., Tanaka K., Takahashi K., Komatsu
K., Takahashi K.: Curdione plays a key role in the inhibitory effect of Curcuma aromatica on
CYP3A4 in Caco-2 cells. Evid. Based Compl. Alt. Med., 2011: 913898, 2011.
( doi:10.1093/ecam/nep229)



Abstract: Curcuma aromatica is a plant belonging to genus Curcuma of family Zingiberaceae and is
widely used as supplements in Japan. Rhizomes of C. aromatica have curcumin as a major yellow pigment
and curdione as a main ingredient of essential oils. In this study, we investigated the affect of C. aromatica
on CYP3A4 using 1a,25-(OH),-D;-treated Caco-2 clone cells. Caco-2 cells were treated with methanol
extract (0.1 mg ml”! ), its hexane soluble fraction (0.1 mg ml"), curcumin (4 pM) and curdione (20 uM) for
72 h. Nifedipine was used as a substrate of CYP3A4. Methanol extract, hexane fraction and curdione
inhibited the formation of oxidized nifedipine by 50-70%, and curcumin showed no effect. The IC50s of
methanol extract, hexane fraction and curdione to oxidized nifedipine formation were 21, 14 and 3.9 ug
ml™' (16.9 uM), respectively. The content of curdione in methanol extract was 11.4%. Moreover, all of
methanol extract, hexane fraction and curdione decreased CYP3A4 protein expression but had no affect
on CYP3A4 mRNA expression. Our results showed that these drugs further decreased the CYP3A4
protein expression level after the protein synthesis was inhibited by cychroheximide. These findings
suggest that curdione plays an important role in the CYP3A4 inhibitory activity of C. aromatica and
curdione might inhibit the activity by accelerating the degradation of CYP3A4.

8) Tanaka K., Hayashi K., Fahad A., Arita M.: Multi-stage mass spectrometric analysis of

saponins in Glycyrrhizae radix. Nat. Prod. Comm., 6: 7-10, 2011.
Abstract: The fragmentation pathways of six triterpenoid saponins from Glycyrrhizae radix were
investigated using LC-MS/MS. Depending on the structure and the substitution pattern, different
molecular adduct ions, [M+NH4]+ or [M+H]+, were observed in the positive ESI spectra. In the positive
MSn spectra from the molecular adduct ions, characteristic product ions corresponding to the loss of
dehydrated glucuronic acid or glucuronic acid were detected and they indicated the type of substitution
and structural modification. Fragment ions originating from the sapogenin moiety in the positive mass
spectra were predominantly provided by saponins having an 11-o0xo-12-ene structure. On the other hand,
the saponins gave fragment ions corresponding to the sugar moiety in the negative mass spectra. These
results indicate the specific property of saponins that have the 11-0x0-12-ene structure to localize positive
or negative charge in the mass spectrometric ionization and fragmentation process. Information obtained
from the present study can be utilized for structural elucidation of triterpenoid saponins in the
Glycyrrhizae radix by LC-MS.

9) Yamada M., Hayashida M., Zhao Q., Shibahara N., Tanaka K., Miyata T., Matsumoto K.:
Ameliorative effects of yokukansan on learning and memory deficits in olfactory
bulbectomized mice. J. Ethnopharmacol., 135: 737-746, 2011.

Abstract: Aim of the study: Yokukansan (YKS) is a Japanese traditional herbal medicine and has been

used for the treatment of the behavioral and psychological symptoms of dementia (BPSD). The present

study aimed to clarify the effects of YKS on learning and memory impairments, and its mechanisms of
action in olfactory bulbectomized (OBX) mice, one of the animal models of Alzheimer’s disease (AD).

Materials and methods: OBX or sham-operated ddY mice were treated with YKS or donepezil (DPZ), a

reference drug, and their cognitive performances were tested by the modified Y-maze test, novel object

recognition test, and fear conditioning test to elucidate the spatial working memory, non-spatial shortterm
memory, and long-term memory, respectively. After completing the behavioral experiments, the
expression level of cholinergic marker proteins and the activity of acetylcholinesterase (AChE) in the
brain were analyzed by western blotting and Ellman’s method, respectively. Results: OBX caused spatial
working memory and non-spatial working memory impairments that were reversed by YKS and also by

DPZ; however, YKS failed to affect the long-term memory deficits. Amelioration of the spatial working

memory by YKS was reversible by scopolamine, a muscarinic receptor antagonist. YKS treatment

reversed OBX-induced down-regulation of choline acetyltransferase and muscarinic muscarinicM|1
receptor expression without affecting muscarinicM3 receptor expression or AChE activity. Conclusion:

These results demonstrate that YKS improves short-term memory deficit caused by OBX and that the

effect is at least partly mediated by muscarinic receptor stimulation and the normalization of central

cholinergic systems. The present findings also suggest that YKS has a therapeutic effect not only on

BPSD, but also on memory impairment of AD.

10) Tanaka K., Li F., Morikawa K., Nobukawa T., Kadota S.: Analysis of biosynthetic
fluctuations of cultured Zaxus seedlings using a metabolomic approach. Phytochemistry, 72:



1760-1766, 2011.

Abstract: Fluctuations in the biosynthesis of taxoids in 1-5 year old cultured seedlings of Taxus chinensis
var. mairei were investigated using LC-IT-TOF-MS and a metabolomics approach. In the total ion
chromatogram (TIC) of the extracts, 16 prominent peaks were observed. Ten compounds were identified
by comparison of retention times and MS/MS spectra with those of reference compounds. An additional 6
taxoids were isolated by preparative HPLC and identified by comparison of their spectroscopic data with
those reported in the literature. It was clarified that the relative concentrations of taxoids with 4(20) double
bonds are high at early stages of cultivation. On the other hand, relatively higher amounts of 5-acetoxy
taxoids oxidized at the 4- and 10- positions and taxoids having 5(20)-oxetane rings were found at later
stages of cultivation. This approach provides practical information on the biosynthetic flow of taxoids in
cultured yew seedlings.

11)  Zhao Q., Yokozawa T., Tsuneyama K., Tanaka K., Miyata T., Shibahara N., Matsumoto K.:
Chotosan  (Diaoteng  San)-induced improvement of cognitive defivits in
senescence-accelerated muse (SAMPS) involves the amelioration of angiogenic/neurotropic
factors and neuroplasticity systems in the brain. Chinese Med., 6: 33-51, 2011.

Abstract: Background: Chotosan (CTS, Diaoteng San), a Kampo medicine (ie Chinese medicine)

formula, is reportedly effective in the treatment of patients with cerebral ischemic insults. This study aims

to evaluate the therapeutic potential of CTS in cognitive deficits and investigates the effects and molecular
mechanism(s) of CTS on learning and memory deficits and emotional abnormality in an animal aging
model, namely 20-week-old senescenceaccelerated prone mice (SAMPS), with and without a transient
ischemic insult (T2VO). Methods: Age-matched senescence-resistant inbred strain mice (SAMRI1) were

used as control. SAMPS received T2VO (T2VO-SAMPS8) or sham operation (sham-SAMPS) at day O.

These SAMP8 groups were administered CTS (750 mg/kg, p.o.) or water daily for three weeks from day

3. Results: Compared with the control group, both sham-SAMPS8 and T2VO-SAMP8 groups exhibited

cognitive deficits in the object discrimination and water maze tests and emotional abnormality in the

elevated plus maze test. T2VO significantly exacerbated spatial cognitive deficits of SAMPS elucidated
by the water maze test. CTS administration ameliorated the cognitive deficits and emotional abnormality

of sham- and T2VO-SAMPS groups. Western blotting and immunohistochemical studies revealed a

marked decrease in the levels of phosphorylated forms of neuroplasticity-related proteins,

N-methyl-D-aspartate receptor 1 (NMDAR1), Ca”/calmodulin-dependent protein kinase II (CaMKII),

cyclic AMP responsive element binding protein (CREB) and brain-derived neurotrophic factor (BDNF) in

the frontal cortices of sham-SAMPS8 and T2VO-SAMP8. Moreover, these animal groups showed
significantly reduced levels of vasculogenesis/angiogenesis factors, vascular endothelial growth factor

(VEGF), VEGF receptor type 2 (VEGFR2), platelet-derived growth factor-A (PDGF-A) and PDGF

receptor oo (PDGFRa). CTS treatment reversed the expression levels of these factors down-regulated in

the brains of sham- and T2VO-SAMP8. Conclusion: Recovery of impaired neuroplasticity system and

VEGF/PDGEF systems may play a role in the ameliorative effects of CTS on cognitive dysfunction caused

by aging and ischemic insult.

12) Zhao Q., Matsumoto K., Tsuneyama K., Tanaka K., Li F., Shibahara N., Miyata T.,
Yokozawa T.: Diabetes-induced central cholinergic neuronal loss and cognitive deficit are
reversed by tacrine and a Chinese herbal prescription, kangen-karyu: elucidation in type 2
diabetes db/db mice. J. Pharmacol. Sci., 117: 230-242, 2011.

Abstract: We investigated the effect of kangen-karyu (KK), a Chinese herbal prescription, on cognitive

deficits and central cholinergic systems of type 2 diabetic db/db mice. Seven-week-old db/db (Y-db/db)

mice received daily administration of test drugs during an experimental period of 12 weeks. At 18 weeks
of age (O-db/db), the animals underwent the water maze test. Compared with age-matched control strain
mice (O-m/m), vehicle-treated O-db/db mice showed impaired learning and memory performance. KK

(100 — 200 mg/kg per day) and the reference drug tacrine(THA: 2.5 mg/kg per day) ameliorated the

performance of O-db/db mice without affecting theirserum glucose level. O-db/db mice had lower levels

of brain-derived neurotrophic factor (BDNF) mRNA and its protein in the brain than O-m/m mice.

Expression levels of central cholinergic marker proteins in the hippocampus and the number of

cholinergic cells in the medial septum and basal forebrain were also significantly lower in O-db/db than

in O-m/m mice, whereas no significant differences in the expression levels of these factors and the cell



number were found between Y-m/m and Y-db/db mice. KK and THA treatment significantly reversed the
down-regulated levels of cholinergic markers, choline acetyltransferase—positive cell number, and
BDNF expression in db/db mice. These findings suggest that KK as well as THA prevents
diabetes-induced cognitive deficits by attenuating dysfunction of central cholinergic systems.

13)

Arita M., Yoshimoto M., Suwa K., Hirai A., Kanaya S., Shibahara N., Tanaka K.: Database
for crude drugs and kampo medicine. Genome Inform., 25: 1-11, 2011.

Abstract: A wiki-based repository for crude drugs and Kampo medicine is introduced. It provides
taxonomic and chemical information for 158 crude drugs and 348 prescriptions of the traditional Kampo
medicine in Japan, which is a variation of ancient Chinese medicine. The system is built on MediaWiki
with extensions for inline page search and for sending user-input elements to the server. These functions
together realize implementation of word checks and data integration at the user-level. In this scheme, any
user can participate in creating an integrated database with controlled vocabularies on the wiki system.
Our implementation and data are accessible at http://metabolomics.jp/wiki/.
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