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1) Jin J. S., Zhao Y. F., Nakamura N., Akao T., Kakiuchi N., and Hattori M.: Isolation and
characterization of a human intestinal bacterium, Eubacterium sp. ARC-2, capable of
demethylating arctigenin, in the essential metabolic process to enterolactone. Biol Pharm.
Bull., 30: 904-911, 2007.

Abstract: Plant lignans, such as pinoresinol diglucoside, secoisolariciresinol diglucoside and arctiin, are
metabolized to mammalian lignans, enterolactone or enterodiol, by human intestinal bacteria. Their
metabolic processes include deglucosylation, ring cleavage, demethylation, dehydroxylation and
oxidation. Here we isolated an intestinal bacterium capable of demethylating arctigenin, an aglycone of
arctiin, to 2,3-bis(3,4-dihydroxybenzyl)butyrolactone (1) from human feces, and identified as an
Eubacterium species (E. sp. ARC-2), which is similar to Eubacterium limosum on the basis of
morphological and biochemical properties and 16S rRNA gene sequencing. By incubating with E. sp.
ARC-2, arctigenin was converted to 1 through stepwise demethylation. Demethylation of arctigenin by E.
sp. ARC-2 was tetrahydrofolate- and ATP-dependent, indicating that the reaction was catalyzed by
methyltransferase. Moreover, E. sp. ARC-2 transformed secoisolariciresinol to 2,3-bis (3,4-
dihydroxybenzyl)-1,4-butanediol by demethylation.

2) El-Halawany A. M., Chung M. H., Ma C. M., Komatsu K., Nishihara T., and Hattori M.:
Anti-estrogenic activity of mansorins and mansonones from the heartwood of Mansonia gagei
Drumm. Chem. Pharm. Bull., 55: 1332-1337, 2007.

Abstract: Through an anti-estrogenic bioassay-guided fractionation of methanol extract of Mansonia
gagei, three new coumarins, called mansorins I (1), II (2) and HI (3) and a new naphthoquinone,
mansonone | (4), were isolated. Their structures were determined based on their NMR data and CD
spectroscopy. The anti-estrogenic activity of the fractions and the isolated compounds were investigated
usin a yeast two-hybrid assay method expressing estrogen receptors o ERa) and B(ERP). In addition, an
ERo competitor screening system (ligand binding screen) was used to verify the binding affinities of the
isolated compounds to the estrogen receptor. 1,2-Naphthoquinones {(mansonones) showed more binding
affinities to ER in both assay systems. All the tested compounds showed higher binding affinities to ERB
than to ERa in the yeast two-hybrid assay. Mansonones F and S showed the most potent estrogen binding
and estrogen antagonistic effects.

3) El-Halawany A. M., Chung M. H., Nakamura N., Ma C. M., Nishihara T., and Hattori M.:
Estrogenic and anti-estrogenic activities of Cassia tora phenolic constituents. Chem. Pharm.
Bull., 55: 1476-1482, 2007.
Abstract: Through an estrogenic activity bioassay-guided fractionation of the 70% ethanolic extract of
Cassia tora seeds two new phenolic triglucosides, torachrysone 8-0-
[ B-D-glucopyranosyl(1—3)-O-B-D-glucopyranosyl(1—6)-O-B-D-glucopyranoside ] (1) and toralactone
9-0-[ B-D-glucopyranosyl-(1—3)-O-B-D-glucopyranosyl-( 1—6)-O-B-D-glucopyranoside ] (2), along with
seven known compounds were isolated. The structures of the new compounds were elucidated on the basis
of spectroscopic and chemical evidence. The estrogenic activity of the fractions and the isolated
compounds were investigated usin the estrogen-dependent proliferation of MCF-7 cells. In addtion, the
yeast two hybrid assay expressing estrogen receptor a(ERa) and B(ER) and the ERa competitor screening
assay (ligand binding screen) were used to verify the binding affinities of the isolated compounds to ER.



Furthermore, a naringinase pre-treatment of the 70% alcoholic extract of Cassia fora seeds resulted in a
significant increase in its estrogenic activity. From the naringinase pre-treated extract six compounds were
isolated, among which 6-hydroxymusizin and aurantio-obtusin showed the most potent estrogenic activity,
while torachrysone, rubrofusarin and toralactone showed a significant anti-estrogenic activity. Finally, the
structure requirements responsible for the estrogenic activity of the isolated compounds were studied by
investigating the activity of several synthetic compounds and chemically modifying the isolated
compounds. The basic nucleus 1,3,8-trihyroxynaphthalen (T3HN) was found to play a principal role in the
binding affinity of these compounds to ER.

4) Jin J. S., Kakiuchi N., and Hattori M.: Enantioselective oxidation of enterodiol to

enterolactone by human intestinal bacteria. Biol. Pharm. Bull., 30: 2204-2206, 2007.
Abstract: In the course of our experiments on the metabolic conversion of lignans to the estrogenic
substances enterodiol (END) and enterolactone (ENL) by human intestinal flora, we isolated two
anaerobes, Ruminococcus sp. END-1 and strain END-2, capable of oxidizing END. The former selectively
converted (—)-END to (—)-ENL, while the latter selectively converted (+)-END to (—)-ENL, indicating
enantioselective oxidation by intestinal bacteria.

5) Jin J. S., Zhao Y. F., Nakamura N., Akao T., Kakiuchi N., Min B. S., and Hattori M.:
Enantioselective dehydroxylation of enterodiol and enterolactone precursors by human
intestinal bacteria. Biol. Pharm. Bull., 30: 2113-2119, 2007.

Abstract: During the course of experiments on the transformation of lignans to phytoestrogenic
substances, such as enterodiol (END) and enterolactone (ENL), a previously isolated bacterium,
Eubacterium (E.) sp. strain SDG-2, capable of phenolic p-dehydroxylation in the biotransformation of
secoisolariciredinol diglucoside to END and ENL, was concluded to be Eggerthella (Eg.) lenta (Eg. sp.
SDG-2) on the basis of 16S rRNA gene sequence analysis. The bacterium could transform
(+)-dihydroxyenterodiol (DHEND, 3a) to (+)-END (1a), but not for (—)-DHEND (3b) to (—)-END (1b)
under anaerobic conditions. By incubation of a mixture of (+)- and (—)-dihydroxyenterolactone (DHENL,
4a and 4b) with Eg. sp. SDG-2, only (—)-DHENL (4b) was converted to (—)-ENL (2b), selectively. On the
other hand, we isolated a different bacterium, strain ARC-1, capable of dehydroxylating (—)-DHEND (3b)
to (—)-END (1b) from human feces. Strain ARC-1 could transform not only (—)-DHEND (3b) to (—)-END
(1b), but also (+)-DHENL (4a) to (+)-ENL (2b). However, the bacterium could not transform (+)-DHEND
(3a) and (—)-DHENL (4b). Both bacterial strains demonstrated different enantioselective dehydroxylation.

6) Tang J., Akao T., Nakamura N., Wang Z. T., Takagawa K., Sasahara M., and Hattori M.: In
vitro metabolism of isoline, a pyrrolizidine alkaloid from Ligularia duciformis, by rodent liver
microsomal esterase and enhanced hepatotoxicity by esterase inhibitors. Drug Metab. Dispos.,
35: 1832-1839, 2007.

Abstract: Isoline, a major retronecine-type pyrrolizidine alkaloid (PA) from the Chinese medicinal herb
Ligularia duciformis, was suggested to be the most toxic known PA. Its in vitro metabolism was thus
examined in rat and mouse liver microsomes, and its toxicity was compared with that of clivorine and
monocrotaline after i.p. injection in mice. Isoline was more rapidly metabolized by both microsomes than
clivorine and monocrotaline and converted to two polar metabolites M1 and M2, which were
spectroscopically determined to be bisline (a deacetylated metabolite of isoline) and bisline lactone,
respectively. Both metabolites were formed in the presence or absence of an NADPH-generating system
with liver microsomes but not cytosol. Their formation was completely inhibited by the esterase inhibitors,
triorthocresyl phosphate (TOCP) and phenylmethylsulfonyl fluoride, but not at all or partially by
cytochrome P450 (P450) inhibitors, a-naphthoflavone and proadifen (SKF 525A), respectively. These
results demonstrated that both metabolites were produced by microsomal esterase(s) but not P450
isozymes. The esterase(s) involved showed not only quite different activities but also responses to different
inhibitors in rat and mouse liver microsomes, suggesting that different key isozyme(s) or combinations



might be responsible for the deacetylation of isoline. Isoline injected i.p. into mice induced liver-specific
toxicity that was much greater than that with either clivorine of monocrotalin, as judged by
histophathology as well as serum alanine aminotranferase and aspartate aminotransferase levels.
Isoline-induced hepatotoxicity was remarkably enhanced by the esterase inhibitor TOCP but was reduced
by the P450 inhibitor SKF 525A, indicating that rodent hepatic esterase(s) played a principal role in the
detoxification of isoline via rapid deacetylation in vivo.

7) Yu Y. B., Nakamura N., Miyashiro H., and Hattori M.: Triterpenoids and flavonoids isolated
from the leaves of Alnus firma. Kor. J. Pharmacog., 38: 76-83, 2007.

Abstract: In this study, three triterpenoids, two steroids and nine flavonoids were isolated from the leaves
of Alnus firma Sieb. et Zucc. On the basis of spectroscopic evidence, the structures of these compounds
were established as (-amyrin acetate, B-amyrin, B-sitosterol, alnustic acid methyl ester, B-sitosterol
glucoside, pinocembrin, alnustinol, quercetin, quercetin-3-0-a-L-arabinofuranoside,
quercetin-3-O-a-L-rhamnopyranoside,quercetin-3-O-B-D-glucopyranoside,
myricetin-3-O-B-D-galactopyranoside, (+ )-catechin and (—)-epicatechin.

8) Yang L., Nakamura N., Hattori M., Wang Z., Bligh S. W. A., and Xu L.: High-performance
liquid chromatography-diode array detection/electrospray ionization mass spectrometry for
the simultaneous analysis of cis-, trans- and dihydro-2-glucosyl- oxycinnamic acid derivatives
from Dendrobium medicinal plants. Rapid Commun. Mass Spectrom., 21: 1833-1840, 2007.

Abstract: sensitive, selective and reliable high-performance liquid chromatography (HPLC)-diode array
detection (DAD)/electrospray ionization multi-stage mass spectrometry (ESI-MS") methods have been
developed for the characterization of nine 2-glucosyloxycinnamic acid derivatives and quantitative
analysis of three of the major 2-glucosyloxycinnamic acid, cis-melilotoside, trans-melilotoside and
dihydromelilotoside, present in Dendrobium medicinal plants. The identitics of the latter three major
2-glucosyloxycinnamic acids were confirmed by comparing their retention times, UV and mass spectra
with those of the reference standards. The characteristic ESI-MS" fragmentation patterns of the remaining
six 2-glucosyloxycinnamic acid derivatives, which are similar to the three major compounds, have allowed
the putative elucidation of their structures. The concentrations of the cis-, frans- and dihydromelilotosides
were simultaneously determined by HPLC/ESI-MS? using the multiple reaction monitoring (MRM) mode
in extracts of Dendrobium species. The method was validated with respect to the overall intra- and
inter-day variation (RSD less than 8%) and the limits of quantification for the cis-, frans- and
dihydromelilotosides were 0.09, 0.09 and 0.01pg/mL, respectively.

9) Yang L., Han H., Nakamura N., Hattori M., Wang Z., and Xu L.: Bio-guided isolation of
antioxidants from the stems of Dendrobium aurantiacum var. denneanum. Phytother. Res., 21:
696-698, 2007.

Abstract: Bio-guided fractionation of the stem of Dendrobium aurantiacum var. denneanum usin a

1,1-diphenyl-2-picryl-hydrazyl (DPPH) radical scavenging assay, led to the isolation of three

2-glucosyloxycinnamic  acid  derivates, namely, cis-melilotoside, frans-melilotoside and
dihydromelilotoside, respectively. Their structures were elucidated through the analysis of uni- and
bi-dimensional NMR, UV, IR and MS data. All these three compounds were first reported from the genus

Dendrobium and exhibited potent antioxidant activities.

10) YuY. B., Miyashiro H., Nakamura N., Hattori M., and Park J. C.: Effects of triterpenoids and

flavonoids isolated from Alnus firma on HIV-1 viral enzymes. Arch. Pharm. Res., 30: 820-826,
2007.



Abstract: Triterpenoids and flavonoids isolated from Alnus firma S. Z. were found to inhibit HIV-1 virus
replication and controlled its essential enzymes. In this study, the inhibition of HIV-1 viral replication and
its essential enzymes, such as reverse transcriptase, protease and a-glucosidase, were observed usin 18
Korean plant extracts. Among the extarcts, the methanol extract of Alnus firma leaves showed potent
inhibition against the HIV-1 induced cytopathic effect (CPE) in MT-4 cells on microscopic observation (the
minimum concentration for complete inhibition of HIV-1 induced CPE, IC=50 pg/mL). Thus, 14
compounds were isolated and identified from the methanol extract of Alnus firma leaves. Of these
compounds, alnustic acid methyl ester exhibited inhibition against HIV-1 protease, with an 1Csy of 15.8
uM, and quercetin, quercitrin and myricetin 3-O-p-D-galactopyranoside displayed inhibition against HIV-1
reverse transcriptase, all with ICsy values of 60 uM. Based on these results, the viral replication inhibition
of the methanol extract of Alnus firma leaves was adjudged to be acutely related to the protease inhibition
activation of alnustic acid methyl ester as well as the reverse transcriptase inhibition activation of
flavonoids.

11)  Chung M. H., Nakamura N., Tohda M., and Hattori M.: Effects of Tokishakuyakusan on

hypothalamic pituitary adenylate cyclase-activating polypeptide (PACAP) and PACAP

type I receptor (PAC,) expression in hypophysectomized and ovarectomized rats. J. Trad.

Med., 24: 24-30, 2007.
Abstract: The traditional Chinese medicine, Tokishakuyakusan (TS; Dang-Gui-Shao-Yao-San in
Chinese), is frequently applied in obstetrics and gynecology departments in Japanese hospitals. The novel
neuropeptide, pituitary adenylate cyclase-activating polypeptide (PACAP) that is transiently induced by
the gonadotropin surge, plays an important role in the synthesis of estradiol and progesterone in ovarian
granulosa cells. Here, we investigated the effect of TS on PACAP in hypophysectomized (HPX) or
ovariectomized (OVX) female rats. The weight of the hypothalamus from HPX rats administered with oral
TS for one week did not appreciably change. In contrast, TS decreased the weight of the hypothalamus that
was increased by ovariectomy. Moreover, TS promoted the expression of PACAP and PACAP type 1
receptor (PAC;) mRNA and protein in the hypothalamus of HPX and OVX rats. However, bone
metabolism that was increased by removing the pituitary or ovaries was not suppressed. These findings
suggest that TS promotes the secretion of gonadotropic hormone through the expression of hypothalamic
PACAP, PAC; mRNA and PAC, protein.

12)  Chung M. H., Tohda M., and Hattori M.: Effects of Tokishakuyakusan on the ovary in
hypophysectomized rats. J. Trad. Med., 24: 31-38, 2007.

Abstract: The presctiption Tokishakuyakusan (TS; Dang-Gui-Shao-Yao-San in Chinese) is widely used in
traditional Chinese medicine. Since delay of ovarian follicle maturation and fall of bone density are known
in hypophysectomized (HPX) rats, we investigated the effects of TS on ovaries in HPX rats. Although TS
did not recover the ovary weight decreased by hypophysectomy, it recovered the uterine weight. Two
weeks after hypophysectomy, the expression of steroidogenic acute regulatory protein (StAR) mRNA was
decreased, but recovered by administration of TS. On the other hand, the expression of pituitary
adenylate-cyclase activating polypeptide receptor type I (PAC,) and progesterone receptor (PR) mRNA
was increased, but reduced by administration of TS. However, the expression of estrogen receptora(ERo)
mRNA did not synchronize with PAC; mRNA and PR mRNA expression. Moreover, TS was demonstrated
to promote the follicle maturation by histrogical analysis, and to decrease significantly the urinary
deoxypyridinoline (DPD) level. These findings suggest that TS promotes the maturation of follicles and
suppresses the bone metabolism associated with pituitary hormones.

13) Ma C. M., Kully M., Khan J. K., Hattori M., and Daneshtalab M.: Synthesis of chrologenic
acid derivatives with promising antifungal activity. Bioorg. Med. Chem., 15: 6830-6833,
2007.



Abstract: Derivatives of chlorogenic acid or its analogues were synthesized by coupling protected
chlorogenic acid or its analogues with p-octyloxyaniline and selected amino acids. Most of the compounds
exhibited significant potency against Cryptococcus neoformans and Candida species with low toxicity ot
brine shrimps. The 4,5-dihydroxyl groups in the quinic acid moiety were necessary for the activity and
introduction of a free amino group increased the inhibitory activity against Aspergillus fumigatus.
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Chung M. H., and Hattori M.: Female hormone secretion of Toki-shakuyaku-san (Japanese
Traditional Medicine) and research on related gene expression changes: using ovariectomized rats.
Pharmaceutical Sciences World Congress (PSWC2007), 2007, 4, 22-25, Amsterdam.

Hattori M.: Crucial roles of international bacteria in manifestation of medicinal effects by
traditional Chinese medicines. Innovative Team Program in Beijing University. 21* Century COE
Program in University of Toyama Joint Symposium, 2007, 6, 25, Beijing.
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