T 28 BF 78 P 4 ¥

B IERFHEERR S
%31% 20044

Annual Report
Institute of Natural Medicine

Toyama Medical and Pharmaceutical University
Vol. 31 2004




i 255 0T JE P AF it

B L PR R A
#31% 2004+

B INRBHEERR
fi % BF %




BELEMERKE - MEERAFTAER 3152004 F
Annual Report of Institute of Natural Medicine
Toyama Medical and Pharmaceutical University. Vol. 31, 2004

g K

il

=L

o
1. aAA Vv ERIE—HEP LA ) T x4 T 4 TIRHEN— ' 0 R e 3
2. Ayurvedic Pharmacopoeia Databases in the Context of Revitalization of

Traditional Medicine Unnikrishnan P.M. «sreseeeeees 11

BEHY - HER VY —DOEHEEE

e 7 . = TR T T T T T LI TITTIPRIPIOON 21
& IE R EF 22 37y S e PP P PPPPPS 29
AUBZIE I ATER -vvevvverennmenmmnmensetettttt ettt 31
SRR TBEATER «vvvvvvemermmensessen et 40
R BRI R P P TR HRTHSESMEF < emmemeeere s 57
el ey e ¥ s ST OO PP PP PP PPPPPPPPPRPRS B PR Te 63
(ﬁ{tﬁéﬁﬂifﬁiﬁ}ﬁ .................................................................................... 74
BB MR BB AYET () erererererrerrrermemeetntnnnii i 79
BEERRISEERF  BERRFIFIOMER ceoreerrerreersesseseensenseseetenienieetesen s eereere s 85
BB EERIMBAT 2 3/ 87 — +oevereemmmmeee e e et eereeeisereeenens 90
BEFTIBUREEERIE (ZS]) oo reeereorenremmemsm e 97
FIEESEBIFRIBATEIBIY () cvevereeeereesoemeii et 111
HIF DEHER
QOOALE DD JETSEAGE +vevveverrerresserseseessessessess et eseese et s ase b e s et et e e s e E e e b e E e bbbt 119
WEF O I F— « YUYy A« NBIEEER E
59 [MFNEESRIFE AT E R 3 - — ceeerrrr 121
F 1D A e oo N R P TRTTE 122
21HAC COEFEBE & &/ A D0 1 A ceveertn ettt sttt st st 123
onmIF I EE IR AR 2 3 — h et aeeteeeeea et rrate it ee i n et ear s eetateraaeeerareran et eeanneeanreans 124
E}jﬂﬁi&r@g*\,}ﬁg_ﬂ&hﬁgﬂ ............................................................................................. 125
EREIREEARATIRIZIAE ~veerveerrrerreroree o e oo e e et 126
21&%3 COE 7":1 7»‘5 A T D R R PR PR 128
R B EE 0 T ce ettt s s 129

%D/%%E??Eﬁﬁ o gg}g‘: . ggg .......................................................................................... 187



EROFE
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aH A4 cocaine i3, TV FARAIURBEED A
Erythroxylon coca & W 2B AROE L& (0.6-
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Z O AEFREFE EAHOE FTH - 7o,

zok, v 7)) FIMASIECERGHS
(AATOERLZ I T2+ ) v REY ¥ E-L), H
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BHEARR) ICEEEL, ZOMFHRERMEL SO T
tFa) v OEREEN L THREINS EEZ SN,
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7o
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SISO N, MZEKThicRaEINE
WEESDOZBRIRE LTHE- 1o
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Zh &I RIC, Kilbinger SWEENE v MG
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CHUOEFTTEFEHEBE L TVWS I E, KU A b
yo7o i FOEAMED b= VZEEOBEIEC
XOHkTBEELD, A 7o 7o Fidko b
ZVSREDT T=A v ThHBETFELLRDY, 4
Bid, cokdBA 2070l FOEHOFE%:
AT AL IITER DS T2,

7. 5-HT: 2B E 5-HT4 5
7.1. 5-HT, 2&H
M SZAEECBET 3%, a4 vbA o
703 FbZOBRMICKREBRIEL S - F 7o,
FRVESEFEOWREISFE I ED S nf, £L T,
oWz a s A vENEREE L TORE®D Merrell
Dow #t7» 5 MDLT7222220 43, ZX A Z ® Sandoz #t
5 1CS205-930 ( + @ E & b & ¥ tropisetron)®
DEROMSZAERT v & T=2 F & LTHKROVTH
Fan, MEZAEKE-HT SEKEFEINS X
T A 7:5'6'7)0
Z D 5-HTs ZEEB S S Il 2B U % DI,
D ofbRE THotz, [EL B 3, &
hiEL 7V g — VOB X% I & 2 —BH0ER

ZHEME
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128, REERNICIZEWERE LTHAEL B, IR
TREBEELE > TV DIR, [FECFEEERR
B pE S HLSIER GEL, WH) ] Th -7, #
(L3RRI % 21 B R R O8I Bl « IEIEHFE
HEL, BEICE > TROMADICVERBTH - 7245,
Z OIS TREETH D IBBEOKRE BT & 15 -
TWi, THb5, EBEFEERIY X 75 F ~ cisplatin
FERIEHIL, FHFTHZ 27070 FOBE
HE®S., Fv~1) F ¥ domperidone 78 & D K/
I VRREERESITE R Y HERE RO KER
B glsnish - 205, —HoXiHE LT
AL a7al FORERETHED TATHREEL
avho—END I EMBERNCRBENID,
22T, 4% 2D Beecham fHOWFFEEIE £ b
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HT: 25K EZFVWEES bHET L&, KU
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WZ & kb, 5-HTs ZARREEMSEILEEEHR
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T, Zxv by b (WD, <Y X, Fv b,
ENEy MIHL TEBTERVEYTH S, ©
2B, 4R, NMEHL I EBTEEOTIREMEDOE
HRHEBRICHWONE) 2HVTYRAT S F v
FHEH TG T 2EYORERFT LIcE A,



metoclopromide (KE#5) & 5-HTs &AM ER
HIFEHTEE MDL722221c, sR777SHIM/EH = RH L
10W, BT, T ORER KD R LA RE
i3, B LFEERIOEEIC X VIEs v S8R
feis & EBE L o2 0 b = v BSEERGIR I & B REM
R DB R R Lo 5-HTs ZBKICHEAL, %
DRIE D ERE I b 5 EH X LB SRR 5
EHEE S N,

OB RRENAREIN S EZHFED ICER
HEREBIB L, BHFICWE Lancet i bw Bk b o v
3w &4 v ¥ v+ b o v ondansetronsy ORI
ERMIFER SN, 5-HTs ZEREDUH: A 28
BIE L CLIk, LSRR R AR IR (380
L\ EHIEAgEL ), BFRRBEEES 1~8%
LRI DIE 5 o foo D « IRHTRERH| OIS
B (0034ER) 13, MALETHIEK2100EM T,
Avyvetroy (@REV 75y, 78 EE1483E
D) 2 70%D ¥ = 72 DTV 5,

7.2. 5-HT. Z&84%
aHnAVREA M7 TBIFOEB b=V M
SREETAER (benzamide 52 O LE EE TLAESE
Abrza7roiF, ¥¥7 ) F, BRL24924, €4 7
YRRV S b 5-HTs ZBREETER
Db B) o, 5-HTs ZREEIEA v
V%5 5 =% b o ¥ granisetrone DSFELE L, &1L
SERRECEPNSEE S5 L, L L
BMBS, AbzorolFidto b= vZEEK7 I
=2 PELTHIEATEEEZ SN TV RS,
5-HTs AP HEH LA O L2 L VR &
BB 2 LW E /2B B 72019884, T T

v 2 ® Dumuis 51 & D , T U AP AR -

B W7 F= gy 7 5 — €EEHLL cAMP
FEAEAEETIH LV A 7Dk o b = VZEED
FREN, sFHTWZFEE GBI NP, S5IT,
B19894F, S 1E, B RXE I &IC, benzamide

ROMLEEBIERA b7 0T DK, YT

I, BRL249247%5 5-HTy 2EKDOT T=2 + TH 5
TEAERELE®, chuexl, IaAA v KRUb-
HTSZAAEN K7 5 =+ h o v, MDL7222, # v %V
2 b o vicid 5-HTy ZEKICH T 2 EHIERD 50
1 - 1239, ~
22, Ah7uoFuIFDknb=reNT Ky
7 23, A+ v7 ol Fid, 5-HTs /K
HHETH B EE I H-HT ZARFIHETDH D,

7

LA R R g A HIHITER 1 5-HTs
SREETERIC XY, BLEESTEFER I by
I VEREERIER R U 5-HTy ZBEFI#EEIC &
BT EDNEEMLEN T,

7.3. BECH SO MV REK

HIE, vo b= yZEEKE, 5-HT XER» S
5-HT: SR/EE TO T2 icpshTw a0, ¥
T4 7 RIEEU EHBEEZ LN TS, TOD
56, BEICIE 5-HTia 124,28 3,47 2 BKD T DD
HTIATHRHBEINTE, ZNThOZEKE
BT B BN R IRBAEIEFITE, S 512l
AIEERI R IR T I iTbh TV 5,

BHhTh 5-HT: RU 5-HTs AR, BEHKE
CBOTHICEERREZRLLTWEEEL LN
TW3, 55-HTs /KT 7= b R 5-HT« &
7 o =2 b3 GEER L ESICTTES 4,
WA R IET 5 2 &k b BEES
CHIBl S N BBBI, F o, 5-HTs REMKIBA ¥
F v A VHBEISEART, 7I3=X  BBEHZIC
TEBEN 2 R X 1899, 5-HTy AR IBE R
FTHWEE v+ 7 R %KBEA (fast EPSP) 2# K
éﬁ—%ﬂ))o

A, MLEREBETRORZILRHEEL L >TVS
BEMEBERER T, 2o b= v ZERBEEYELZ)
BARTOTEHE VA E, 198MEREK L b RGO
BUIR 2 — 7 HSBRFIC TR D L 7o KETIF20005 A
DREELTWS L Ebh 3 1EHERTH 5 BEHE
SERE I, KEICB VTR X » TR KIS
Wraxhzdt oy FI0OEED1DTH b,

K s BT A B B 3\ 72 Glaxo Smith Kline
HoBRE L cEREO SV 5-HTs AR I
alosetron O@EEIGIERERE = BINE & 3 5 #rdE
WHEE L, 19994F 6 Hic FDA ~i@iisht, £ L
T, BEOBRERCHNEENROM EARAZ N
AEMES S L CEEBEEMEICEES 1, 2000
3 iz RRSES W CBIEKE CBRIGHE S hTw

541'42)0
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Traditional medicine in India includes 'codi-
fied' systems like Ayurveda, Siddha, Unani, and
Tibetan medicine and the 'non-codified' oral tradi-
tions. Codified systems are grounded in a theory of
physiological functioning, disease aetiology and
clinical practic’e. They have formal traditions of
training and possess a vast array of written docu-
ments recording the materia medica, specialized
subjects related to medicine and surgery, clinical
procedures and medical ethics. The non-codified or
folk traditions, such as those represented by
bonesetters, birth attendants, paediatric specialists,
veterinary healers, poison healers, healers special-
ized in specific diseases like jaundice, eye diseases,
_gastro-intestinal diseases etc., have been transferred
as oral traditions for generations through a person-
to-person process. Another feature of folk traditions
is that they are ethnic community and eco system
specific, and thus embody tremendous geo-cultural
diversity. Folk medicine also includes what is popu-
larly known as grandmothers' remedies, the house-
hold knowledge about primary healthcare, different
health food recipes, seasonal health regimens and
health customs, rituals etc. '

Though local health practices have evolved in
parallel with the codified knowledge system they
have closely interacted and have been influenced
mutually. Ayurvedic texts have many examples
stating this relationship. At times one can find de-
tailed explanations for a local health practice in the
classical texts. One could say that local health prac-
tices are living expressions of the theories and con-
cepts mentioned in the texts. However since this
relationship is a complex issue only a detailed study
of this would give exact nature of it.

Historical Context

Folk and the classical systems of medicines
have had two different ways of historical evolution
in India. In the post independence period Ayurveda
and other systems of medicines such as Siddha and
Unani were professionalized with the establishment
of university programs and medical and research
councils. Where as the folk medicine did not find
their mention in the policies till recently as the year
2002. Except for some stray, vain attempts to inte-
grate the traditional birth attendants (TBAs) to the
national health program, folk practitioners were
being completely neglected in the past. Nationalistic
and pluralistic ideology of the independence move-
ment has contributed to assuring a respectable place
for vAyurveda and other medical systems in India
today. However even with more than fifty years of
government support, though marginal, the situation
of Ayurveda is still not very healthy at present
(Shankar 2004). Let us look at some of the histori-
cal aspecfs that have led to this state of affairs.

During the independence movement there was
an ideological debate regarding approach of
revitalising Ayurveda, which had its roots in the
"Swadeshi" movement. This led to two distinct
ideological positions such as a classical or suddh
approach as well as an integrated approach. Those
who were overwhelmed by the advancement of
modern science and had a pragmatic and liberal
view, held the position that the tradition has to be
enriched by the modern technology and methods
where as the other group held a purist view.
However no systematic study of the influence of
modern concepts and methods on the epistemology
of traditional medicine was carried out. This has led
to changes in the nature of basic aspects such as
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education, research and clinical practice (Shankar
2004). Even today this foundational ideological
confusion exists in Ayurveda and other traditional
medical systems.

Till late 19" century the education of
Ayurveda was purely through guru-sishya
parampara i.e. an experiential learning where the
student stays with the teacher. But around the pe-
riod of Indian independence Ayurvedic university
programs were established. At present there are
more than 300 Ayurveda colleges in the country for
graduate and post-graduate courses with a syllabus,
which is designed on similar lines to that of modern
medical education. At present there are Indian
medicine councils in every state that give registra-
tion to graduates and only those who are licensed
by these councils are allowed to practice. Even
though the institutionalization was thought to im-
prove the quality of medical education, it has dete-
riorated after the introduction of formal courses
(Shanker & Manohar 1995). For example nadi
pariksa (pulse examination), a method of diagnosis
acquired through an experiential learning process,
is widely practiced even today by the traditional
physicians, yet in the university system many such
fascinating methods and practices are not being
taught. Many Ayurvedic: graduates consider
Ayurvedic education as an entry to privately

practise allopathy.

In the area of research, after the independence,
Indian Council of Medical Research (ICMR) was
responsible for the pharmacological and clinical
evaluation of Indian Systems of Medicine (ISM)
drugs. After the formation of Central Council for
Research in Ayurveda and Siddha (CCRAS), this
responsibility was handed over to them. Today
most Ayurvedic research programs are based on
modern medical methods and parameters. Even
after 30 years of research in ISM, these bodies have
not come out with any comprehensive publication
that can advise Indian medical professionals on
how and what aspects of ISM can be integrated

with mainstream Indian medical practice (Shankar

2004). In the area of research for want of a proper
intercultural research methodology Ayurveda is
loosing itself in the struggle of proving itself to the
modern science. Lack of peer reviewed publications
on Ayurveda meeting international standards is yet
another lacuna in the area of research.

With respect to economic resources ISM still
suffers from government neglect. During the
Seventh, Eighth and Ninth National Plan periods,
ISM (including Homeopathy, Naturopathy and
Yoga) received around 3 per cent of the national
health budget. State allocations varied, with only
the government of Kerala allocating 13 per cent of
its medical budget for ISM and Bengal allocated
less than 0.5 per cent. ISM health delivery services
in rural and urban areas are not in any way linked
to the national primary health care services. There
are around 23,000 Ayurvedic, Unani, and Siddha
dispensaries, fully funded by state governments op-
erational in various parts of the country. However
they are effective and popular in some states like
Kerala and Tamil Nadu, in other states their impact
is negligible. They function without any orientation
to national health goals, and there has been no re-
view in post-independent India of how to make the
ISM health services sector more effective (Shankar
2004).

On the whole, as described above, develop-
ment in the field of Ayurveda and other traditional
medical systems is facing an epistemological crisis
along with a social and political disregard. Poor
quality of education, research and clinical practice,

- lack of appropriate political and social support, loss

of self
marginalization by mainstream knowledge systems,

esteem among the practitioners,
issues related to intellectual property rights, lack of
serious efforts to the fundamental as well as col-
laborative research, large scale depletion of the
natural resources are some of the major issues con-

fronted by the traditional medicine in India today.

In this context, Foundation for Revitalisation
of Local Health Traditions, a nongovernmental



organization was set up with two broad objectives
such as revitalization of Indian medical heritage
and conservation of natural resources used by tradi-
tional medical systems. Over the last ten years,
FRLHT has established an effective medicinal plant
conservation program through public-private part-
nership in many states in India. It has also devel-
oped a number of comprehensive multidisciplinary
databases of medicinal plants of India and the re-
lated traditional knowledge. Partnering with the
government organizations in each of the projects
FRLHT has been able also play a key role in advo-
cacy for traditional medicine. It has been involved
in training, extension activities as well as develop-
ment of products to serve various interests groups
of traditional medical community (i.e. practitioners,
professors and students) as well as scientists, public
health workers and the common public. The follow-
ing section illustrates one of the successful projects
such as the Ayurvedic databases.

Ayurvedic Pharmacopoeia Databases

It is estimated that traditional medicine in
India uses around 7,500 medicinal plants in various
health practices (AICRPE report). Out of this,
Ayurveda uses around 1,750 medicinal plants and
around 880 are in trade. According to a study,
nearly 300, plants used in traditional medicine have
some threat status (rare, endangered, threatened
etc.) due to over exploitation, unsustainable harvest
etc.

A project for to in-situ and ex-situ conserva-
tion of medicinal plants was launched in three
Southern states of India in 1993. As part of the con-
servation project, to prepare a comprehensive
checklist of medicinal plants, and their related in-
formation, a database project was initiated. This da-
tabase project included various

distribution mapping, trade, threat status, propaga-

topics like

tion, traditional medical information and so on.
Under the
Ayurvedic, Siddha, Unani databases were built. A

traditional medicine  databases
number of challenges were faced while building

these databases, some of which remain unsolved
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even today. One of the major challenges was the
nomenclature correlation i.e. developing linkage
between Sanskrit plant names and their botanical
equivalents. Another major challenge was related to
identity of certain percentage of plants used in
Ayurveda. Following pages highlight some of the

- experiences and the insights gained during this

process.

The objective of the traditional medicine data-
base was to understand which are the medicinal
plants according to the codified medical traditions
such as Ayurveda, Siddha and Unani. In the
Ayurvédic database, first effort was to build a data-
base on a state of the art correlation of Sanskrit
names with botanical names mentioned in the sec-
ondary literature (non-classical). The textual sources
for this database included 21 books belonging to
last 100 years of works by Ayurvedists, botanists
and pharmacognosists that correlated Sanskrit
names with botanical names. This work culminated
in a correlation of more than 20,000 Sanskrit names
to 1,750 Species belonging to 830 genera.
Following were the Ayurvedic sources selected.

A number of nomenclature correlation related
issues were understood during the building up of
the Ayurvedic part of this database. Ayﬁrveda fol-
lows polynomial system of nomenclature where a
plant is described with multiple names. Each of
these names pertains to a specific character or fea-
ture of the plant. By grouping the names together
(as usually found in the nighantu Sanskrit verses),
an indicative picture of the identity and uses of a
plant can be arrived at. For example, Guduci which
is correlated to Tinospora cordifolia has around 70
names described in the classical literature. Amria,
somavalli, somalatika (climber with nectar like
properties), cakralaksana (having wheel like ap-
pearance in cross section), mandali (circular),
kundali (with an entangled nature), nagakumari
(young snake like appearance), tantrika (spreading
nature), cchinnaruha, cchinnodbhava, cchinnangi
(grows when cut and put in soil), syama (with a
bluish black colour),
vayastha (age regulating), jivanti (life promoting),

rasayani (rejuvenative),
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Jvarari (pacifying fever) etc. (Manohar 1994).

Another peculiarity of this system is that the
same names are used for different plants as well.
For example, krsna is a name for pippali (Piper
longum) as well as arjuna (Terminalia arjuna). As
there are multiple names and common synonyms
there are certain advantages as well as problems. It
is difficult to decide the basic name for a plant. The
textual sources that we used did not address this
issue. Thus, we found that many of the correlation
between Sanskrit and botanical names were casual
and non-critical without having sufficient substanti-
ating references or voucher specimens. Confirming
the identity through textual descriptions was also
not done in majority of these works.

~ Plants that are in contemporary use in different
regions are correlated to the Sanskrit names by
these authors. For example for the plant
Sankhapuspi, a Kerala author gives Clitoria ternatea

as the candidate where as a North Indian author

No | Name of the work Author Year
: . 1951
1 |Pharmacognosy of Ayurvedic drugs vol 1,2, 3, 10 vﬁ?{.(ljf:;ﬁélN.Namboodm and 1957
1979
2 |La-Harita Samhita Alix Raisom , 1974
3 | Astanga Hrdaya Kosha Anonymous 1936
4 | Ayurvedic Pharmacopoeia of India vol 1 Ministry of Health and Family Welfare
5 | Ayurvedic Formulary of India Part 1 Controller of publications 1978
6 | A Dictionary of Economic Products of India George Watt 1889
7 |Indian Medicinal Plants 4 volumes Kirtikar and Basu 1935
8 |Handbook of Medicinal plants P.N.V.Kurup 1968
9 | A Catalogue of Indian Synonyms Moodeen Sheriff 1988
10 | Single Drug Remedies N.S.Moos 1976
11 | Ganas of Vahata N.S.Moos 1980
12 |Indian Pharmaceutical Codex vol 1 B.Mukherji 1953
13 | Indian Materia Medica 2 vols K.M.Nadkarni * 1954
14 |Indian Medicinal Plants 1-5 vols S.Raghunath Iyer 1993-96
15 | Dravyagunavijnana vol 2&5 P.V.Sharma 1994 -
16 | Ayurvedic Drugs and their Plant Sources Sivarajan and I.Balachandran 1994
17 | Glossary of Vegetable Drugs in Brhattrayi Thakur Balwant Singh & Chunekar 1972
18 | Nighantu Adarsha vol 1 & 2 Vaidya Bapalal 1968
19 | Some Controversial Drugs of India Vaidya Bapalal 1982
20 | Studies on Medicinal Plants in Dhanvantariya Nighantu vol 1 | Vaidya D.K.Kamat 1972
21 |Materia Medica Whitelaw Ainslie 1984 .

correlates to Convolvulus microphyllus. Thus, there
is a problem of multiple botanical species corre-
lated to a single plant. It is estimated that nearly 50
% of the plants used currently have multiple botani-
cal sources. The following are two examples of
multiple numbers of botanical species correlated to.
the same name. Various reasons for these multiple
correlations were identified.

Another problem was relating to transliteration
of Sanskrit names. Different authors spelled/trans-
literated the Sanskrit names differently. For exam-
ple the entry for botanical name Acalypha indica L.
reads like this:

Aristamanjari (VB), Arittamanjarie (KM),
Arittamunjariye (KB), Arittamunjari (IP),
Arittamunjayrie (GW, WH),
Haritamanjari (VA), Manshinka (WH),
Muktavarcca (VB).

At times, slight variation caused a completely
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} Sankhapuspi

4 Pasanabheda

1. Clitoria ternatea

. Evolvulus alsinoides

. Convolvulus microphyllus
. Canscora decussata

. Canscora diffusa

. Lavendula bipinnata

. Cannabis sativa

. Xanthium stumarium

00~ N bW

1. Aerva persica

. Aerva lanata

. Ammania baccifera

. Bergenia ciliata

. Bergenia stracheyi

. Bridelia montana

. Bridelia retusa

. Didymocarpus pedicellata
9. Homonoia riparia

10. Kalanchoe pinnata

11. Nothosaerva brachiata

12. Ocimum basilicum

13. Plectranthus amboinicus

14. Rotula aquatica

03N AW

different entity. There needed some standardization
in the transliteration. This was possible only by
checking the classical literature, contextual varia-
tion in description, nirukti of each names etc.

In general, an in-depth understanding of
Ayurvedic plant nomenclature was lacking among
these authors. Thus, we understood that a detailed
study of classical texts with their chronological
linkages was necessary to address issues related to
nomenclature correlation and multiple identity. This
led us to building of a primary literature source
based database.

Nomenclature Correlation Database Based
on Primary Sources

The effort followed was to develop a nomen-
clature database based on primary sources i.e. from
the classical texts of Ayurveda. For this purpose, 20
classical texts covering a chronological period of
around 2,200 years were selected. The texts that are

major milestones in the area of dravya guna

(Ayurvedic pharmacology) and are in contemporary
use, belonging to various geographical locations
were choosen. This also covered various types of
texts like samhita (treatises), samgraha (compendi-
ums), nighantu (lexicons). The purpose of this se-
lection was to get maximum variation in the usage
of plants. ‘

Structure of the Classical Nomenclature
(Namajnana) Database

Though this was primarily a plant database, it

covered animals, minerals and metals from select
texts.

Following are the fields in the database.
* Sanskrit name
* Plant/animal/mineral/metal
* Gender
* Whether plant, plant part, product, group, rela-
tion with time, space
* Chapter
* Sthana (Section)
* Verse

The field "Sanskrit names" pertain to resource
name, which is classified into plant, animal and
minerals and metals. Gender of the Sanskrit name is
important as some names in female gender pertain
to tender climbers and the same name in male gen-
der meant trees. For example, amrta (Terminalia
chebula), amrtaa (Tinospora cordifolia). To differ-
entiate this, "gender" is taken as a separate field.
Plant part, products, groups are differentiated by
tags. Similarly, time relation, for example kadali
phalam - ama (unripe) pakva (ripe), or space rela-
tion for example jalam - sahyaja (water from
Western ghats) etc. are classified.

At present, this consists of around 23,000
Sanskrit names mentioned in 122,000 references
across 20 texts. Tentative botanical correlation with
pictures based on the earlier database and interface
facility of searching references from individual
texts, across texts, synonym and basionym search
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have been created.

This database now helps in analyzing and
searching the data for various research purposes.
For example, through an analysis of nighantus be-
tween 8 and 19" Century it was found that around
70% of the materials used in Ayurveda are plants
20 % animals and 10% minerals during this period
(Unnikrishnan 1997).

One of the challenges for building this classi-
cal text based database was selection of classical
texts. It was difficult to define a classical text.
There are many regional language texts those are in
high contemporary use. For example the Kerala
tradition uses Cikitsa manjari, Sahasrayogam,
Yogamrtam, Vaidyamanorama, Arogyaraksakalpa-
drumam etc., which are not used elsewhere in India.
These are either in Sanskrit or in a mixture of
Sanskrit and regional language. As a first phase, we
selected only Sanskrit texts that have not incorpo-
rated modern views or botanical correlation.
Another criterion was that the text has to be in
mainstream and used or known in different parts of
the country. This also tried to cover major chrono-
logical milestones (to incorporate various temporal
ideas) and different geographical locations (to cover
variations spatial ideas).

Ascertaining chronology of these classical
texts was difficult, as there are differences of opin-
ion. Another issue is the lack of critical editions.
Different publications of these texts have variations
in sloka numbers or there are even differences in
the verses. For standardization purpose, mula
granthas (text with only verses) or those with
Sanskrit commentaries and widely accepted publi-
cations were selected.

There were grammatical issues that needed to
be solved. As mentioned earlier, slight variations in
the word, gender or a pratyaya (suffix or prefix)
changed the identity of the plant name completely.
For example pippali, pippala, mrnala, mrnali,

amrnala, venu, veni, madhuka, madhooka, patanga,

pattanga, padma, padmaa, arishta, arishtaka,
nygrodha, nygrodhee, parpata, parpatakee, palasa,
palaasaa, sarala, saralaa, sala, Sali are some of the
typical examples.

Same plant names are used in different variant
forms. For example yasti, yastika, yasteeka,
yastiahvika, yastimadhuka, yasteemadhuka, madhuka,
madhuyastika, madhuyasti etc. All these pertain to
the same name yastimadhu. These variations had to

be considered.

Differences of names across different time pe-
riods, was another problem. For example kokilaksa
is the name wused for iksuraka by Susruta,
bhumyamalaki is the name for tamalaki and
caksusya for kulathika by nighantu authors. Yet an-
other issue was collecting commentators’ views on
a plant in case of doubt. In number of instances,
there are differences of opinion among commenta-
tors and there are scant descriptions, which made
the issue complex.While compiling the references
contextual differences had to be considered. For ex-
ample, in some context kustha means a skin disease
where as elsewhere it means a plant. Similarly the
name tikta means bitter as well as the plant katuka
and kiratatikta. So these references had to be
screened carefully.

There were a number of synonyms used in the
same text in different contexts. Since the effort of
this database was to prepare a unique list of plant
names from each of these texts, it was necessary to
group the variants and synonyms of each plant and
link it with a basic name. This had to be done by
grouping the number of references. This was found
difficult without having complete descriptions and
commentators' view on each plant.

In grouping, another difficulty was that of
classification of the parts used. At times the part
used has a different name altogether which is con-
sidered as a separate entity. For example -
mocarasa is the exudate of Salmali (Bombax sp.)
and it is mentioned as a different entity. Kutaja (



Holarrhena pubescens), Indrayava (Seed of the
same plant) is another example. Similarly, there are
differences of plant names in different stages of ma-
turity. For example ardraka (fresh ginger) and
sunthi (dry ginger). Such references had to be iden-
tified and grouped separately. As mentioned earlier,
same names are used in the classical texts for de-
noting different plants. For example, "usna” is a
name used for pippali and marica, "krsna” for
pippali and arjuna. Similarly "citra” is used for
three plants such as wrubuka, eranda and danti,
"tikta" for katurohini and kakatikta, "amrta” for
guduci and haritaki. In this case each reference had
to be searched for such common names and syno-
nyms.

There are some broad general rules available
in the texts for understanding the nomenclature.
According to Dhanvantari nighantu, all these fea-
tures are owing to the nomenclature system, which
is designed based on jatilinga (reproductive charac-
ters), akrti (physicial characters), varna (colour),
virya (potency), rasa (taste), prabhava (specific ac-
tion) etc. It is mentioned that common synonyms
have to be decided according to the meaning, con-
text, tradition (sampradaya. Parampara) and rea-
soning (farka). Thus each contextual reference
became important.

The references selected for this work did not
represent the regional literature in which a plethora
of knowledge is available. Thus, this is not a com-
prehensive inventory yet. Thus some plants that are
commonly used at present in Ayurveda did not ap-
pear in this database. For example - saptacakra
(Salacia oblonga) is described in Kerala traditional
literature but it did not appear in the database, as re-
gional literatures were not included. Around 200
such materials that are unique in their usage in
Kerala tradition is documented in Dhanvantari, a
journal that was published from Arya Vaidya Sala,
Kottakkal a few decades ago. But many of these
materials may have not come in this database.

- Lack of proper software in Sanskrit language
also became a major hurdle. The GIST software for
Sankrit language was not Windows compatible for
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database operations. Lack of good software for da-
tabase operations in Sanskrit remains an unsolved
issue even today.

Even after completion of this database, the
major issue of critical nomenclature correlation re-
mained unsolved. It was learned that the issue of
nomenclature correlation could only be progressed
by a combination of approaches such as in-depth
studies of classical literature, documentation of the
understanding of vaidyas/hakims (physicians) and
pharmacognostic
studies.

For such an in-depth study, a mere reference

and pharmacological/clinical

database was not sufficient. All the contextual de-
tails in each of the references were necessary. Thus
detailed individual text databases were prepared.
This included databases on brhatrayi - Caraka
samhita, Susruta samhita, Astanga hrdaya, database
of nighantus - Dhanvantari nighantu, Madanapala
nighantu, Bhavaprakasa nighantu, Raja nighantu.

In this bilingual (Sanskrit and English) data-
base, the references are grouped into nama (name),
rupa (form/identity), gunakarma (quality and ac-
tion), varga, yoga, gana (classification/formula-
tion), kalpana (pharmacy preparation), prayoga
(clinical application) groups. A section includes
views of major commentators like Cakrapani,
Dalhana.
svarupabodhaka (revealing form), gunabodhaka

Nomenclature is  classified into
(revealing quality), karmabodhaka (action) and so
on. A glossary is prepared for the Sanskrit terms.
As there are similar problems of nomenclature cor-
relation in disease names, and as we have not at-
tempted a detailed study in this area, secondary
sources were used for preparation of this glossary.
After building individual text databases, following
methodology was used to group the synonyms and
to find out the unique plants in each of these texts.
* Collection of plant references
* Collection of commentators' views on refer-
ences
* Fix tentative basionym - based on commen-
tary, frequently used names
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* Mark grammatical variants linked to basionyms
- * Mark synonyms based on suggestions of com-
mentators
* Mark gender variations, if any
* Mark plant names which pertain to groups e.g.
triphala, dasamula
* Mark plant names as basionyms, if the plant
name correlated by the commentator is not
found marked under synonym or variant name
* Mark tentative basionyms as basionyms if they
are not linked to synonyms or variant names
* Compare botanical correlations done by sub-
ject experts
* Fix status of identification by giving flags like
non-controversial, controversial or unidenti-
fied based on these studies
This analysis has now culminated ‘in the fol-
lowing data in Caraka samhita. There are 12,870
references related to plants in Caraka sambhita. After
grouping the synonyms, there are 620 unique plant
names. Out of this, 508 are identified and they are

correlated to 630 botanical species. There were
around 500 synonyms, 817 variants, and 56 group
names in Caraka sambhita (Venugopal 2001).

Out of this, 305 plant names are non-
controversial, 203 are controversial and 112 are
unidentified. There are around 1,630 formulations
recorded in Caraka samhita. Now this has become
a unique inventory of plants of Caraka sambhita.
Based on the conservation databases at the founda-
tion, it is understood that 56 plants in Caraka
samhita are having some threat status.

Now similar works are carried out in other
texts also and it is expected that in a few years time
we will be able to arrive at a better picture of plants
of Ayurveda.

Apart from this, as part of this project, similar
works are being done on Siddha and Unani systems
of medicine. A number of other databases on tradi-
tional quality standards, malaria, home doctor,

Reference books:

S No. Text name Chronology Author Region plant ref.No
| | Caraka Sambita 1500BC400AD | HENVSR CamkA | irnayys Kashmir | 12850
2 | Susruta Sambhita 1500BC-500AD Susruta Nagarjuna Kasi Sindhudesa 9650
3 | Astanga Sangraha 500 AD Vagbhata Sindhudesa 20500
4 | Astanga Hrdayam 600 AD Vagbhata Sindhudesa 9900
5 | Astanga Nighantu 800 AD Vagbhata 2100
6 |Paryayaratnamala 900 AD Madhava Silahrda 1900
7 |Dhanvantari Nighantu |200AD-1000AD Unknown Unknown 3250
8 | Cakradatta 1075 AD Cakrpanidatta Vanga desa 12300
9 |Dravyagunasangraha 1075 AD Cakrapanidatta Vangadesa 320
10 |Madhavadravyaguna 1250 AD Madhava Unknown 750
11 | Sarngadhara Samhita 1300 AD Sarngadhara Devagiri 4200
12 | Nighantu Sesa 1200 AD Hemachandra unknown 2950
13 | Siddhamantra 1210AD-1247AD Kesava Unknown 950
14 | Hrdayadipaka Nighantu |1260AD-1271AD Bopadeva Unknown 820
15 |Madanapala Nighantu 1374 AD Madanapala Kashthanagara 3000
16 |Bhavaprakasa 1550 AD Bhavamisra Kasi Kanyakubja 11200
17 | Bhavaprakasa Nighantu |1550 AD Bhavamisra Kasi Kanyakubja 2600
18 |Raja Nighantu 1700 AD Naraharipandita Kasmira -7300
19 | Saligrama Nighantu 1896 AD Saligramvaisya Muradabad 4200
20 |Siddhabhesajamanimala |1896 AD Krshnaramabhatta Jayapura 620




clinically important plants of Ayurveda, rapid as-
sessment of local health practices are also being de-
linked to the
correlation database (secondary
sources of Ayurveda, Siddha, Unani, Folk). Apart
from supporting a detailed study on nomenclature

veloped. These are master

nomenclature

correlation, these databases can serve purposes of
conservation, education, research, clinical practice,
pharmaceutical industry, intellectual property right
aspects, and local health traditions assessment pro-
grams for primary health care.

Conclusion:

During the process of developing these data-
bases it was understood that the nomenclature cor-
relation of Sanskrit names of Ayurvedic classical
literature to Botanical names is a complex task.
Casual and non-critical approach in correlation has
been one of the reasons for controversial and multi-
ple botanical identities. Only a systematic approach
taking into consideration the available classical tex-
tual literature, their critical commentaries, regional
literature, experience of living traditions combined
with pharmacognostic and pharmacological works
can shed light on this and solve this issue to some
extent.
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ORZEMI  Original papers
1) Sasaki Y., Fushimi H., and Komatsu K.: Application of Single Nucleotide Polymorphisms
Analysis of #rnK Gene to the Identification of Curcuma Plants. Biol. Pharm. Bull., 27: 144-146,
2004.
Abstract: We previously found that Curcuma plants and drugs derived from Curcuma longa, C. phaeocaulis, C.
zedoaria, and C. aromatica could be identified by the nucleotide differences at two sites and the existence of a 4-
base indel on ##K gene. In this paper, based on species-specific nucleotide sequences, the application of a new
method, single-nucleotide polymorphism (SNP) analysis was investigated to identify Curcuma plants more conven-
iently. First, three types of reverse primer were synthesized in different lengths, 34 mer, 26 mer, and 30 mer, to an-
neal the template DNAs from each species at sites immediately upstream from substitution positions 177 and 645,
and at the site including the 4-base insertion from 728 to 731, respectively. After single-base extension reaction of
these primers using fluorescent-labeled ddNTPs and PCR products of the #7nK gene region as template, the resulting
products were detected using an ABI PRISM 310 Genetic Analyzer. The electrophoretograni showed three or two
peaks at different positions depending on the 27 mer, 31 mer, and 35 mer product lengths. Each peak was derived
from the incorporated fluorescent-labeled ddNMPs complementary to template nucleotides at positions 645, 724, and
177, respectively. C. phaeocaulis showed three peaks of ddCMP, ddAMP, and ddAMP. The other three species
showed two peaks derived from 27 mer and 35 mer products: peaks of ddCMP and ddAMP in C. longa, those of
ddCMP and ddTMP in C. zedoaria, and those of ddTMP and ddAMP in C. aromatica. Thus SNP analysis to identify

four Curcuma plants was newly developed.

2) Zhao J., Nakamura N., Hattori M., Yang X. W., Komatsu K., and Qio M. H.: New
Triterpenoid Saponins from the Roots of Sinocrassula asclepiadea. Chem. Pharm. Bull., 52:
230-237, 2004.

3 ) Tohda C., Matsumoto N., Zou K., Meselhy M. R., and Komatsu K.: A (25-35)-induced mem-
ory impairment, axonal atrophy and synaptic loss are ameliorated by M1, a metabolite of
protopanaxadiol-type saponins. Neuropsychopharmacology, 29: 860-868, 2004.

Abstract: We previously screened neurite outgrowth activities of several Ginseng drugs in human neuroblastoma,
and demonstrated that protopanaxadiol (ppd)-type saponins were active constituents. Since ppd-type saponins are
known to be completely metabolized to 20-O-f3-D-glucopyranosyl-20(S)-protopanaxadiol (M1) by intestinal bacteria
when taken orally, M1 and ginsenoside Rbl, as a representative of ppd-type saponins, were examined for cognitive
disorder. In a mouse model of Alzheimer's disease (AD) by AP (25-35) i.c.v. injection, impaired spatial memory was
recovered by p.o. administration of ginsenoside Rb: or M1. Although the expression levels of phosphorylated NF-H
and synaptophysin were reduced in the cerebral cortex and the hippocampus of AP (25-35)-injected mice, their lev-
els in ginsenoside Rbi- and M1-treated mice were almost completely recovered up to control levels. Potencies of the
effects were not different between ginsenoside Rb: and M1 when given orally, suggesting that most of the
ginsenoside Rb; may be metabolized to M1, and M1 is an active principal of ppd-type saponins for the memory im-
provement. In cultured rat cortical neurons, M1 showed extension activity of axons, but not dendrites. The axon-
specific outgrowth was seen even when neuritic atrophy had already progressed in response to administration of
AB (25-35) as well as in the normal condition. These results suggest that M1 has axonal extension activity in degen-
erated neurons, and improve memory disorder and synaptic loss induced by AB (25-35). M1 was shown to be effec-
tive in vitro and in vivo, indicating that Ginseng drugs containing ppd-type saponins may reactivate neuronal

function in AD by p.o. administration.
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4) Zhu S., Fushimi H., Cai S. Q., and Komatsu K.: Species Identification from Ginseng Drugs
by Multiplex Amplification Refractory Mutation System (MARMS). Planta Med., 70: 189-
192, 2004. ‘
Abstract: The multiplex amplification refractory mutation system (MARMS) was applied to the identification of
5 Panax species ( P. ginseng, P. japonicus, P. quinquefolius, P. notoginseng and P. vietnamensis). A set of specific
primers, including 2-pair primers on chloroplast ##K gene and nuclear 18S rRNA gene regions, respectively, was
designed and synthesized for each species on the basis of species-specific sequences of the 2 genes. By using 5 sets
of specific primers, in turn, PCR amplifications were performed with total DNA extracted from 5 Panax species as
template under appropriate condition, and each resulting product was detected by agarose gel electrophoresis. The
results showed that two expected fragments, one from ##K gene and another from 18S rRNA gene regions, were
observed simultaneously only when the set of species-specific primers encountered template DNA of the correspond-
ing species. This assay could give more reliable results for identification of not only 5 Panax species but also cor-
responding Ginseng drugs by simultaneous detection of 4-site nucleotide differences on 2 completely different

genes.

5) Yang D. Y., Fushimi H., Cai S. Q., and Komatsu K.: Molecular Analysis of Rheum Species
Used as Rhei Rhizoma Based on Chloroplast mafK Gene Sequence and Its Application for
Identification. Biol. Pharm. Bull., 27: 375-383, 2004.

Abstract: Rhei Rhizoma (Dahuang in Chinese) is widely known as a purgative and antiinflammatory agent. In the
Japanese Pharmacopoeia, Rhei Rhizoma is prescribed for four Rheum species, Rheum palmatum, R. tanguticum, R.
officinale, and R. coreanum, while the first three species are prescribed for Dahuang in the Chinese Pharmacopoeia.
Due to the morphologic similarity of the aerial parts and frequent occurrence of intermediate forms, the taxonomy
of this genus and the correct identification of Rheum species and their derivative drugs are very difficult. To resolve
taxonomic problems of the genus Rheum and develop an ultimate identification method for plants and drugs, mo-
lecular analysis of the chloroplast mafK gene and nuclear 18S ribosomal RNA gene were performed on nine species.
The sequence comparison of the marfK gene revealed that most species had variable sequences not only inter- but
also intraspecies. However, the specimens of the same species belonged to the same subclade in the phylogenetic
tree constructed based on marK gene sequences, except for R. palmatum, in which specimens belonged to three
subclades related to their production areas. The nucleotide differences at positions 587, 707, and 838 distinguished
official species from others, while specific nucleotides at positions 367 and 937 became identification markers for
R. palmatum, R. tanguticum, and R. officinale (or R. coreanum). Moreover, three groups of R. palmatum, each be- -
longing to three subclades, were characterized by the nucleotides at positions 619, 769, 883, and 1061. By detecting

marker nucleotides, the botanical origins of Rhei Rhizoma were determined.

6 ) Teerawatanasuk N., Nakamura E. S., Wangma-neerat A., Komatsu K., Saiki I: Anti-invasive
and anti-angiogenic activities of Curcuma sp. extracts. J. Trad. Med., 21: 27-33, 2004.

7) Yang D. Y., Fushimi H., Cai S. Q., and Komatsu K.: Polymerase Chain Reaction - Restriction
Fragment Length Polymorphism (PCR-RFLP) and Amplification Refractory Mutation
System (ARMS) Analyses of Medicinally Used Rheum Species and Their Application for
Identification of Rhei Rhizoma. Biol. Pharm. Bull., 27: 661-669, 2004.

Abstract: Previously, we have determined marker nucleotides on the chloroplast marK gene to identify Rheum
palmatum, R. tanguticum and R. officinale used as Rhei Rhizoma officially. In the present study, we further devel-
oped a convenient and efficient identification method on the basis of marker nucleotides with Amplification

Refractory Mutation System analysis. On the basis of the nucleotide substitutions at positions 367 and 937 among
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the three species on the mafK gene, at each position two kinds of reverse primers with complementary 3'-terminal
nucleotides were designed. Upon PCR amplification using three sets of primers and template DNA from each spe-
cies, one or two fragments (202 bp or/and 770 bp) were detected. As the resultant three fragment profiles were spe-

cies-specific, the procedure enabled us to classify the botanic origins of 22 drug samples of Rhei Rhizoma.

8) Zhu S., Zou K., Fushimi H., Cai S. Q., and Komatsu K.: Comparative Study on Triterpene
Saponins of Ginseng Drugs. Planta Med., 70: 666-677, 2004.

Abstract: A comparative study on the triterpene saponins of 47 samples of Ginseng drugs derived from 12 Panax
taxa was conducted using a reverse-phase high-performance liquid chromatography (HPLC) method. Eleven
ginsenosides, which represent 4 types of typical sapogenins, were chosen as standards for quantitative determination
in order to characterize the chemical constituent pattern of each Ginseng drug and investigate the relationship be-
tween genetic varieties and chemical constituent pattern. The results showed that the ginsenoside compositions in
Ginseng drugs of different origins were of considerable variability. Total saponin contents varied by 10-fold from
the highest drug to the lowest one. Chikusetsu-ninjin derived from P. japonicus (Japan) was found to have the high-
est content (192.80 - 296.18 mg/g) and Ginseng from P. ginseng to be the lowest (5.78 - 15.63 mg/g).Two main
groups (I and IT) suggested by phytochemical data were clearly observed; group I mainly containing dammarane
saponins consisted of P. ginseng, P. quinquefolius, P. notoginseng, P. vietmamensis and P. vietnamensis var.
fuscidiscus; and group II containing a large amount of oleanolic acid saponins was composed of P. japonicus
(Japan), P. zingiberensis, P. japonicus (China), P. japonicus var. angustifolius, P. japonicus var. major, P. japonicus
var. bipinnatifidus and P. stipuleanatus. The ratios of the subtotal of dammarane saponins to that of oleanolic acid
saponins (D/O) were found to be > 1.9 and < 0.25 for groups I and II, respectively. The drug samples derived from
the same botanical origin revealed similar constituent patterns, in other words, each Panax taxon showed its own
characteristic chromatographic profile,which appeared in the specific shape of an 11-direction radar graph con-
structed on the basis of the result of quantitative analysis. Similarities of chemical constitution were seen among the
closely phylogenetically-related taxa, including P. ginseng and P. quinquefolius, P. vietnamensis and P. vietnamensis
var. fuscidiscus, P. japonicus (China) and its varieties were demonstrated, except P. japonicus (Japan) and P.

zingiberensis.

9) Zhu S., Zou K., Cai S. Q., Meselhy M. R., and Komatsu K.: Simultaneous Determination of
Triterpene Saponins in Ginseng Drugs by High Performance Liquid Chromatography. Chem.
Pharm. Bull., 52: 995-998, 2004.

Abstract: A HPLC method for the simultaneous determination of 11 triterpene saponins with four-type aglycones
(protopanaxadiol, protopanaxatriol, ocotillol and oleanolic acid types) in Ginseng drugs was developed and vali-
dated. Using a gradient of acetonitrile and 10 mM K-phosphate buffer (pH 5.80) as the mobile phase and UV detec-
tion at 196 nm, more than 18 ginsenosides with different aglycones were separated satisfactorily within 60 min. The
detection limits (signal/noise> or =3) were 0.1 pg for ginsenosides Rbi, Rc, Rd, Re and Rg, chikusetsusaponin 111,
and notoginsenoside Rz, 0.2 microg for gisenoside Ro and chikusetsusaponin IVa, 0.3 pg for chikusetsusaponin IV,
and 3 pg for majonoside R». The calibration curve of each saponin had a correlation coefficient close to 1. Intra- and
interday precisions were less than 2.1% (n = 5) and 3.3% (n = 15), respectively. The recovery rates of extraction
were in the range of 96.4-102.7% for all ginsenosides. By adopting this method, the determinations of 11
ginsenosides in three Ginseng drugs derived from Panax ginseng, Panax vietnamensis var. fuscidiscus and Panax

Jjaponicus (Japan) were achieved.

10) Ahn E. M., Akao T., Nakamura N., Komatsu K., Nishihara T., and Hattori M.: Screening of
Medicinal Plant Extracts for Estrogenic Activity in Combination with a Glycosidase
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Treatment. J. Trad. Med., 21: 81-86, 2004.

11) Long C. F., Kakiuchi N., Takahashi A., Komatsu K., Cai S. Q., and Mikage M.: Phylogenetic
Analysis of the DNA Sequence of the Non-Coding Region of Nuclear Ribosomal DNA and
Chloroplast of Ephedra Plants in China. Planta Med., 70: 1080-1084, 2004.

Abstract: Twenty-four Ephedra plants belonging to 8 species grown in the northern and western parts of China
were phylogenetically analyzed for their non-coding DNA sequences, internal transcribed spacers (ITSs) of nuclear
ribosomal DNA as well as #ruL intron and intergenic spacers between #ruL and trnF (frnL/ trnF) of the chloroplast.
Based on the ITS sequences, the 8 species could be divided into 3 groups: Group 1 (Ephedra intermedia, E. sinica,
E. przewalskii), Group 2 (E. equisetina, E. monosperma, E. gerardiana), and Group 3 (E. likiangensis, E. minuta).
The species classified into Group 1 grow mainly in the north, Group 3 in the south and Group 2 in the center, sug-
gesting their genetic and geographic relationships. A specific primer set was designed to classify the 3 groups by
routine PCR. Combined analysis of ITS and #rnL/ frnF differentiated the 8 Ephedra species.

12) Ahn E. M., Nakamura N., Fushimi H., Komatsu K., Batkhuu J., and Hattori M.: Constituents
of the seeds of Glycyrrhiza uralensis. Nat. Med., 58: 311, 2004.

13) Li J., Wang X., Ma F. Y., Jia X. H., Cai S. Q., Liang X. M., and Komatsu K.: Several Factors
Affecting the HPLC-Fingerprinting of Panax notoginseng. Chi. J. Nat. Med., 2 (1): 33-41,
2004.

Abstract: Aim: To study how can the way and the degree of dryness and the period of storage of crude drug sam-
ples affect the HPLC-fingerprinting of Panax notoginseng. Methods: The HPLC-fingerprinting method: Luna Cis
analytical column (250 x 4.6 mm, 5 pm); acetonitrile-water as gradient eluent with flow rate at 1.0 ml/min, detective
wavelength at 200 nm. Notoginseng samples made in different ways of dryness and samples in different degrees of
dryness and different moments of storage were analyzed to discover how they can affect the HPLC-fingerprinting
of Notoginseng. Two shapes of Notoginseng, Notoginseng in integrity and pieces, were dried in shade and by baking
(35°C) respectively. Notoginseng in integrity, in pieces and in powder which had been stored for 0 days, 10 days,
20 days, 30 days( 1 month), 2 months, 4 months, and 6 months were analyzed individually. Results: D Different
drying ways work on the components of Notoginseng in different ways: some components were affected more by
the temperature and period of dryness, which had higher area values of peaks under drying in heat (or in shade);
some were affected more by the shape of drug, which had higher peak area value in the shape of pieces (or integrity);
some were affected by the both factors mentioned above. @ In the experiment, peak No. 15, whose relative peak
area is 12.7% - 28.1% in fresh and drying drugs, was discovered to be characteristic. Its relative peak area was keep-
ing on declining during drying and dropped to 0.2% when the drug was dried completely. However the value rose
to 0.7% - 1.4% when the dried drug was hydrated, so the reaction was concluded to be reversible. @ The discipline
of changes during storage was found: two peaks (No. 10 and No. 12), areas kept on going up during storage, while
most others' went down; drug of different shapes changed differently, e. g. drug in powder changed more rapidly
than that in pieces and integrity. Conclusion: The way and the degree of dryness and the period of storage all can

affect the HPLC-FPS of Notoginseng in a certain extent.

14) Liu J. H., Wang X., Cai S. Q., Komatsu K., and Namba T.: Analysis of the Constituents in the
Chinese Drug Notoginseng by Liquid Chromatography-Electrospray Mass Spectrometry. J.

Chin. Pharm. Sci., 13 (4): 225-237, 2004.
Abstract: Aim: To develop a HPLC-UV-MS method for identifying the constituents in the Chinese drug

Notoginseng (the root of Panax notoginseng). Methods: A Phenomenex Luna Cis column (250 mm x 4.6 mm ID,
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5 um) was utilized. Water containing 0.005% formic acid (A) and acetonitrile containing 0.005% formic acid (B)
were used as gradient eluents. UV spectra were recorded in range 195 - 400 nm. Both positive and negative ion ESI
modes were used. Results: The constituents in Notoginseng were well separated and detected. Fourteen compounds
were identified by comparing their retention time and ESI-MS data with those obtained from the reference com-
pounds. Forty-one compounds were deduced by data analysis of MS and literature; among them, yesanchinosides-H
and -E, chikusetsusaponin-Ls, malonyl-ginsenoside-Rgi, the isomers of notoginsenosides-J, -A, -Ri, -G, -Ra, and
ginsenoside-Rhs were discovered in Notoginseng for the first time. Conclusion: This method gives high sensitivity
and good separation, and is suitable for identifying the constituents in Notoginseng. This result is helpful for further

phytochemical research on Notoginseng. Based on this result, further quality control can be studied.

15) BB A, (EgaN— @ AN - RICH T S RITER L EEE. R, 26 (1) - 30-
37, 2004.

O#AFE  Review papers
1) Komatsu K., Zhu S., and Sasaki Y.: Systematic Pharmacognostical Study on Panax Drugs and Curcuma
Drugs - Phylogenetic Analysis, Molecular Authentication and Quality Evaluation -. J. Trad. Med., 21: 251-
270, 2004. '

OFLEE  Scientific presentation (*: #BFFEIR)

1) HibEE, RET=, 8 8, MipoF @ BHEICL S ABWB-31bFAREMOMREIEESMICT T 5
MEWEH—EFEY OEZRB KBRS RIETEE — HAREFRE124FE, 2004, 3.29-31, KBK.

2) IMADPOTF 1 74—V F T =7 D20 DM HRREEYF L AEKERY, (= ryRERI T A
[ RAEM D7 4 — VT =0 %EZ 5| HARIFEFRE1244F4s, 2004, 3.29-31, K.

3 ) Rauchensteiner F., Matsumura Y., Yamamoto Y., Yamaji S., and Tani T.: Development of environmental
friendly analysis of Glycyrrhiza species from Europe and China by capillary zone electrophoresis (CZE). The
124th Annual Meeting of Pharmaceutical Society of Japan. 2004, 3.29-31, Osaka.

4 ) Zhu S., Fushimi H., Cai S. Q., and Komatsu K.: Phylogenetic Relationship in the Genus Panax: inferred from
Chloroplast #rnK Gene and Nuclear 18S rRNA Gene Sequences. International Symposium on Asian Plant
Diversity and Systematics, The Japanese Society for Plant Systematics, International Association of Plant
Taxonomists, 2004, 7.29-8.1, Chiba, Japan.

5) CaiS.Q., Wang X.,, MaF. Y., Li J., and Komatsu K.: Studies on HPLC-Fingerprinting of Notoginseng. JSP-
KSP-CCTNM Joint Seminar 2004 -International Symposium on Natural Medicines-, The Japanese Society of
Pharmacognosy, 2004, 8.9-11, Kaga, Japan.

6) AR, HEHET=, NMA»OTF  AB25-355FEFM D MEIEEZEN X4 % protopanaxadiol ¥
K= v DERNHEAREY M1 i L 28RMBEIEHE 204 # =X &, F21EFEREFSKRE,
2004, 8.21-22, =ZiL.

) WET=R, s, filis-oX, /IMAMpOT | NOEAREIEE S L -BEHEARKONIRIMIEM.
21 OInEEREF AR, 2004, 8.21-22, =il

8) ST, MHEFBE, KNE BHEE, KF&EF MMeoF, IREIELE SEE—, il
— D By SR RS O PR EER I M R, 21 ER RS, 2004, 8.21-
22, &1l

9) BT, SBRT, LR, IMWAhoTF, ELAREE, Bk, SiE—, wmITE B
BR, Wii—: vavEAERORRFEGE | £ MFCYP RENEHEAOLE, H2EMERREYS
Rz, 2004, 8.21-22, =il '

10) ARKRE, RBHF=, /MWAv>T : Withanolide A, withanoside IV, withanoside VI iz & 5
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RREFMEE v 7 2HERIEH. HARAIEFARES1F S, 2004, 9.9-10, M,

11) Zhu S., Zou K., Fushimi H., Cai S. Q., and Komatsu K.: Comparative study on triterpene
saponins of Ginseng drugs. HAEEFLHEOIFS, 2004, 9.9-10, FF. '

12) e KBAF, #ixKGE, REMBH, MEE, SH=L, /Mo F | HATRICRET 65 Y a
Y ORE—trnK BT OEEAS|— BHARAEELESIFES, 2004, 9.9-10, #F.

19) xRS, fex KBT, REWF], MEE", AEEE MAb->T 7Yy RED 3 YO8
BREICBAd B 0P9E. HARAFEFLEHEOIFS, 2004, 9.9-10, #A.

14) ARk, WHFE, PMAPOTF  MEEEEMER D ¥ 5 7 2R EF & 9% withanolide X7
DZEMGREEDWSEIEM. $27E HAMERFE RS « 58470 B AMRLFREEFEKRE Neuro
2004, 2004, 9.21-23, Kk.

* 15) Komatsu K.: Recent Research on Genus Curcuma: Molecular Analysis, Identification and Quality Evaluation
' on Vasomotion Effect. The First International Conference presented by Western Pacific Regional Forum for
the Harmoni- zation of Herbal Medicines, WHO/WPRO, 2004, 9.21-22, Shanghai, China.

OZ DAt Others

1) MBS T, EA KRBT, hEa KRBT, REWH, BEEE  PRIEE [HAERS OB
BT W% IFE@E— 7Y v RUY 2 v ORBECHET 2% 1) — ERELPE, 35:
416-424, 2004. ‘

2) /MO F L BINE THEEIRE S AR I B S B MG HIBT R — B BUREE L 2 KA U 7o MEEEE O s E O
SRR IS — AR O BRI —. KIS AN (RIS « XM 4577/ n Y-
WFoE ) ISEARERE =, pp.37-44, 2004

3) /MR T L FIEEEEMFSLET - RIREVERIEED. (M) b2 —= vy A x v RIREMN], ta-<
Yy A xR, 15(1) : 38-39, 2004.

4) INEMPpOF L FIEEEETFETT « RIFEYERE®. (W) b a—< vy A x v 2REME], ba—-<
¥4 xR, 15(2) :38-39, 2004.

5) /MM OT L AEFEEEF V) — X KEEHC S, () v F FRIEEE, MEES, 611:13-17, 2004.

6) MaAp-OTF 1 [<FTHDEL] DHET O HMLHE). dedbol, BFlS, EILRLHRR,
2004, pp.10-11.

7) LU E— : R OFE S I - 7oA —F v viEMEEE ORE., 77wy T, 40:1051-1052,
2004.

8) INAIRDF i NRNVTF 4 R Ay Va v [BEOREF Ny b BHILRFR SN EY TR 155
NG (5~ FEREA] 56 4 [0], BBRSE, 2004, 2.7, L&,

9) INABOT L Y IVOEKEEREGHEYMERICOWT, JBAEvaVy—2 vay 7, (B
NAFA TR MY~ 2004, 3.3, FIR.

10) Komatsu K.: Molecular Analysis, Identification and Quality Evaluation of Curcuma Drugs from China and
Japan. International Symposium on Oriental Medicine, Research Institute of Oriental Medicine, Dongguk
University, 2004, 4.29, Kyongju, Korea.

1D /NPT I - BB O [RE Y v R Yy 4] (5 ) ERgIEe, 2004, 5.22-23, WE.

12) /MRS T A TEE MY 24, EILREETIHT, 2004, 7.4, il

13) /MO T - RERFEE2. AEGHIOEE. HIRFEERAFER 2 I+ —, 2004, 8.9-11, AL
HT.

14) /NADDF 1 v o VEREREOBEFEITIC K 5 EIRAR & EORMERIcE-S < mEHE. FE1EHH
aEEEE Y v XYy A, FBILEEBRERES £ 5 —, 2004, 10.24, ZiL.
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15) IREMERE, RHETS, MA»-OF, LEEE, FNER: 29— -0 ) Tx Y v &R,
BRI (KT EaEY] vvRYIL-—V—X & =—X—, 2004, 11.19, HE.

16) /AT L BEFHEFZIGH L AL L CRERSOFM. 21 COE v 7' 7 4 - HE Y
vERYY L [RAGROFEEEZOEMFE], 215 COE v 7 5 &4 (BEILEMERKRS),
2004, 12.4, ZiL.

17) Komatsu K. and Zhu S.: Workshop on Identification of Herbal Drugs by Molecular Methods. JSPS-NRCT |
Program, Faculty of Pharmaceutical Sciences, Chulalongkorn University, 2004, 12.7-9, Bangkok, Thailand.

18) Komatsu K.: Identification of Herbal Drugs by Molecular Technology: Background, Rationale, Significance,
Impact. Workshop on Identification of Herbal Drugs by Molecular Methods, JSPS-NRCT Program, 2004,
12.7, Bangkok, Thailand.

19) Zhu S.: General Principle of DNA Technology for Authentication of Herbal Drugs. Workshop on
Identification of Herbal Drugs by Molecular Methods, JSPS-NRCT Program, 2004, 12.7, Bangkok, Thailand.

20) Komatsu K.: Recent Research on Genus Curcuma: Molecular Analysis, Identification and Quality Evaluation
on Vasomotion Effect. Workshop on Identification of Herbal Drugs by Molecular Methods, JSPS-NRCT
Program, 2004, 12.8, Bangkok, Thailand.

21) Zhu S.: Pharmacognostical Study on Ginseng Drugs - Phylogenetic Analysis, Molecular Identification and
Quality Evaluation. Workshop on Identification of Herbal Drugs by Molecular Methods, JSPS-NRCT
Program, 2004, 12.9, Bangkok, Thailand. * .

22) INAOF  BIEEYORERED — T 0 ROPIEE L, TUNEEESKER, (M) BAE
SHERBEM, 2004, 12.22, f&k.

OiFINFE  Oversea researches
1) /M oF BEEROGEAT V7S L 'Y IVRG Y A EERFREY OB, BEFEmEE
AR (B) (2), 2004, 7.5-7.24, & v TV,
2) IMADOF L BRHERE (KE) OFAEDS, 214 COE Fu 7 5 4, 2004, 7.27-8.6, thiE A Rt
FIIEE.

OHEHFF  Co-operative researches

=
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2002~2004
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B
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#HTZE), 2002~2004 '

2) Vajrgupta Opa : Mahidol University, | DNA fingerprint of Thai Medicinal Plants |, 2004
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OFEEEIER  Part-time lecturer
1) /MR DT L UNARZEAREBRIRSNT « REBENPE [ERAMEYBREEER ], 2004, 6.7, f&H.
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OHRBHIRUBIE Research projects
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BRAKZ, 2SMMICIHEREEZRVWHL TV 5,
) 1 v &xv7EEREYD» Sh~ 7 ) 7IHHWE OFR
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EHAEYhOIEHYE & B - BERIT AT - TV b, BIE, A v Fx ¥ 7TEZRREY Caesalpinia
crista I OWTH~ 3 ) TIERHART L, £ OFEHYE OEZEIT L1
IV) REREEW O IR RAE B 2 15
A &4 5 KAEYIE, @, AREELEMHHIATORERTIE, RAEY D “E
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H3R “Zingiber aromaticum” OiEMRKD 2B S U,
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OBRZEMI  Original papers .

1) Awale S., Tezuka Y., Kobayashi M., Ueda J., and Kadota S.: Neoorthosiphonone A; A Nitric
Oxide (NO) Inhibitory Diterpene with New Carbon Skeleton From Orthosiphon stamineus.
Tetrahedron Lett., 45, 1359-1362 (2004).

Abstract: From the aerial part of Orthosiphon stamineus from Hainan island of China, a diterpene named
neoorthosiphonone A (1), having a novel carbon framework, has been isolated. Neoorthosiphonone A (1) possessed
a unique unprecedented structural feature of eight membered ring C in its structure, which may be biogenetically de-
rived from its isopimarane precursor, orthosiphonone A, through the insertion of vinyl group into the Ci3-Cis bond.
Neoorthosiphonone A (1) displayed potentv inhibitory activity on the nitric oxide production in LPS-activated macro-
phage-like J774.1 cells with an ICso value of 7.08 pM, more potent than the positive control L-NMMA.

2 ) Nguyen N. T., Banskota A. H., (Tezuka Y., Tran Q. L., Nobukawa T., Kurashige Y., Sasahara
M., and Kadota S.: Hepatoprotective Effect of Taxiresinol and (7'R)-7'-Hydroxylariciresinol
on D-Galactosamine and Lipopolysaccharide-Induced Liver Injury in Mice. Planta Med., 70,
29-33 (2004).
Abstract: The hepatoprotective effect of taxiresinol (1) and (7'R)-7'-hydroxylariciresinol (2), two tetrahydrofuran-
type lignans isolated from the wood of Taxus yumnanensis, were investigated on D-galactosamine (D-
GalN)/lipopolisaccharide (LPS)-induced hepatic liver injury in mice. Pre-administration of 1 or 2 at doses of 50 and
10 mg/kg (i.p.) at 12 and 1 h before D-GaIN/LPS injection significantly inhibited hepatocyte DNA fragmentation
and apoptotic body formation. Pre-treatment of these two lignans further suppressed hepatic necrosis which occur
at later stage of D-GaIN/LPS intoxication as demonstrated by the significant and dose-dependent reduction in serum
glutamic pyruvic transaminase (sGPT) and serum glutamic oxaloacetic transaminase (sGOT) at 8 h after intoxica-
tion. The elevation of serum tumor necrosis factor-alpha (TNF-a) level by D-GalN/LPS toxication was significantly
inhibited by 1 or 2 at doses of 50 and 10 mg/kg. Moreover, both of these lignans significantly protected hepatocytes
from D-GalN/TNF-a-induced cell death in primary cultured mouse hepatocytes. These results suggested that 1 and
2 had protected the hepatocytes from apoptosis via an inhibition of TNF-a production by activated macrophages and
a direct inhibition of apoptosis induced by TNF-a in D-GalN/LPS-treated mice.

3 ) Iwata H., Usia T., Tezuka Y., Kadota S., Hiratsuka A., and Watabe T.: Inhibition of Human
Liver Microsomal CYP3A4 and CYP2D6 with Extract from 78 Herbal Medicines. J. Trad.
Med., 21, 42-50 (2004).

Abstract: The inhibitory effects of 78 herbal extracts on cytochrome P450 3A4 (CYP3A4) and P450 2D6
(CYP2D6) activity were investigated using human liver microsomes. The incubation mixture contained a methanol
soluble fraction prepared from the powder of each herbal water extract (equivalent to 1.65 mg of extract powder per
mL). Thirty-one herbal extracts inhibited over 50% of human liver microsomal erythromycin N-demethylation, a
marker reaction of CYP3A4 activity. Among the 31 herbal extracts, 8 of them (Angelica Dahurica Root, Cr;lssia
Bark, Clove, Incised Notopterygium Rhizome, Moutan Bark, Rhubarb, Sappan Wood, Schisandra Fruit) inhibited N-
demethylation by over 90%. Among the herbal extracts examined, the strongest inhibition of CYP3A4 was noted
with Sappan Wood, which had an ICso value of 43 pg/mL. Rhubarb, Schisandra Fruit, Incised Notopterygium
Rhizome, and Angelica Dahurica Root héd ICso values of 77, 127, 144, and 185 pg/mL, respectively. Further, 28 of
the herbal extracts inhibited over 50% of human liver microsomal dextromethorphan O-demethylation, which is a
marker of CYP2D6 activity. Among the 28 herbal extracts, 13 (Cassia Bark, Clove, Coptis Rhizome, Ephedra Herb,
Gambir Plant, Incised Notopterygium Rhizome, Magnolia Bark, Moutan Bark, Phellodendron Bark, Rhubarb,
Sappan Wood, Sinomenium Stem, Zanthoxylum Ffuit) inhibited O-demethylation by over 90%. The strongest inhi-
bition of CYP2D6 was noted with Phellodendron Bark, which had an ICsp value of 4 pg/mL. Coptis Rhizome,
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Sinomenium Stem, Sappan Wood, and Rhubarb showed ICso values of 14, 40, 52, and 64 pug/mL, respectively. These
results indicate that many herbal extracts have an inhibitory effect on CYP3A4 and CYP2D6.

4)Yin J., Tezuka Y., Kouda K., Tran Q. L., Miyahara T., Chen Y., and Kadota S.:
Antiosteoporotic Activity of the Water Extract of Dioscorea spongiosa. Biol. Pharm. Bull., 27,
583-586 (2004).

Abstract: After 60 MeOH and water extracts of natural crude drugs were screened for their ability to stimulate
osteoblast proliferation, four MeOH extracts (Cynomorium songaricum, Drynaria fortunei, Licium chinense,
Rehmannia glutinosa) and seven water extracts (Cornus officinalis, Dendrobium nobile, Dioscorea spongiosa,
Drynaria fortunei, Eucommia ulmoides, Lycium chinensis, Viscum coloratum) showed that potent activities were
evaluated for inhibition of osteoclast formation. The results indicated that the water extract of D. spongiosa not only
showed the strongist stimulation of osteoblast proliferation but also possesed potent inhibitory activity against
osteoclast formation, whereas it showed lower cytotoxicity in osteoblast and bone marrow cells. A further in vivo ex-
periment determined the antiostebporotic activity of this extract, in which it inhibited the decrease in cancellous bone
mineral content, cancellous bone mineral density, and cortical bone mineral content of the proximal tibia in

ovariectomized rats.

5) Yin J., Kouda K., Tezuka Y., Tran Q. L., Miyahara T., Chen Y., and Kadota S.: New
Diarylheptanoids from the Rhizomes of Dioscorea spongiosa and Their Antiosteoporotic
Activity. Planta Med., 70, 54-58 (2004).

Abstract: Bioassay-guided fractionation of the water extract of the rhizomes of Dioscorea spongiosa led to the iso-
lation and identification of new diarylheptanoids, diospongins A-C, together with three known lignans. Their struc-
tures, including absolute stereochemistry, were determined by analyses of NMR data, chemical conversions and CD
spectrum. The‘ isolated compounds, except for diospongin A, exerted potent inhibitory activities on bone resorption

induced by parathyroid hormone in a bone organ culture system.

6 ) Nakano H., Ogura K., Takahashi E., Harada T., Nishiyama T., Mure K., Hiratsuka A.,
Kadota S., and Watabe T.: Regioselective Monosulfation and Disulfation of the
Phytoestrogens Daidzein and Genistein by Human Liver Sulfotransferases. Drug Metab.
Pharmacokinet., 19, 216-226 (2004).

Abstract: Regioselective sulfation of the phytoestrogens daidzein (DZ, 7,4'-dihydroxyisoflavone) and genistein (GS,
5,7,4'-trihydroxyisoflavone) was investigated using human liver cytosol and purified recombinant human
sulfotransferase (SULT) isoforms, SULT1A1, SULT1A3, SULT2A1, and SULTIEl. 7-Position-preferential
sulfation of DZ and GS was observed in human hepatic cytosols from 3 male and 3 female subjects. Average ratios
for 7- to 4'-sulfate formation were 4.5:1 from DZ and 8.4:1 from GS in these human liver cytosols. Apparent K(m)
values for the 7- and 4'-sulfation of DZ and GS by these cytosols were similar and in a range from 0.46 to 0.66
microM. All recombinant human SULTs had activity for 7- and 4'-sulfation of these phytoestrogens except for 7-
sulfating activity of SULT1A3. SULT1A1 and SULTIE] exhibited much higher catalytic efficiency, k(cat)/K(m),
for 7- and 4'-sulfation of these substrates than did the other two, SULT1A3 and SULT2A1. SULT1A1 showed K(m)
values of 0.47 and 0.52 microM for the mono-sulfation of DZ and GS, respectively, which were very similar to those
of human cytosol. The observed k(cat)/K(m) indicated that SULT1A1 catalyzed 7-sulfation of DZ and GS at rates
4.4- and 8.8-fold higher, respectively, than such 4'-sulfation. However, with SULT1E]1, catalytic efficiency was very
similar for the sulfation of both positions. These data strongly suggest that SULT1A1l plays a major role in
monosulfation of the phytoestrogens and determines the regioselectivity of sulfation in human hepatic cytosol. A ki-
netic study for 7,4'-disulfate formation of DZ and GS from their 7- and 4'-monosulfates indicated that SULTIE1
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most efficiently catalyzed both reactions among human SULTs.

7) Nguyen M. T. T., Awale S., Tezuka Y., Chang C.-H., and Kadota S.: Staminane- and
Isopimarane-type Diterpenes from Orthosiphon stamineus of Taiwan and Their Nitric Oxide
Inhibitory Activity. J. Nat. Prod., 67, 654-658 (2004).

Abstract: From the MeOH exiract of Taiwanese Orthosiphon stamineus, two new staminane-type diterpenes,
staminols C (1) and D (2), and three new isopimarane-type diterpenes, orthosiphonones C (3) and D (4) and 14-
deoxo—14-0—acetylorthosiph61 Y (5), have been isolated together with 16 known diterpenes, orthosiphols A, B, D,
K, M, N, O, X, and Y, nororthosiphonolide A, neoorthosiphol B, orthosiphonone A, secoorthosiphols B and C, 3-
O-deacetylorthosiphol I, and 2-O-deacetylorthosiphol J. Their structures were determined based on the spectroscopic
data. All the newly isolated diterpenes exhibited dose-dependent inhibition of nitric oxide (NO) production in
lipopolysaccharide (LPS)-activated macrophage-like J774.1 cells, and 2-O-deacetylorthosiphonone A showed the
most potent activity with an ICso value of 35.0 uM, comparable to that of positive control NS-monomethyl-L-
arginine (L-NMMA; ICso, 35.7 uM). ‘

8) Yin J., Tezuka Y., Kouda K., Tran Q. L., Miyahara T., Chen Y., and Kadota S.: In vivo
Antiosteoporotic Activity of a Fraction of Dioscorea spongiosa and Its Constituent, Methyl
Protodioscin. Planta Med., 70, 220-226 (2004).

Abstract: The antiosteoporotic activity of the 90% EtOH fraction of the water extract of rhizomes of Dioscorea
spongiosa and methylprotodioscin, its major constituent, were examined in the model of postmenopausal bone loss
using ovariectomized (OVX) rats or mice. After 6 weeks treatment, the proximal tibia of rats or mice and the distal
femora of mice were scanned by peripheral quantitative computed tomography (pQCT). Both the 90% EtOH fraction
(100 mg/kg/d) and methylprotodioscin (50 mg/kg/d) significantly inhibited bone loss in bone mineral content (BMC)
and bone mineral density (BMD) in total, cancellous and cortical bones, and the decrease in bone strength indexes

induced by OVX, without side effect on the uterus.

9 ) Banskota A. H., Nguyen N. T., Tezuka Y., Tran Q. L., Nobukawa T., Kurashige Y., Sasahara
M., and Kadota S.: Secoisolariciresinol and isotaxiresinol inhibit tumor necrosis factor- a -
dependent hepatic apoptosis in mice. Life Sci., 74, 2781-2792 (2004).

Abstract: The effect of secoisolariciresinol (1) and isotaxiresinol (2), two major lignans isolated from the wood of
Taxus yunnanensis, were investigated on tumor necrosis factor-a (INF-a)-dependent hepatic apoptosis induced by
D-galactosamine (D-GalN)/lipopolysaccharide (LPS) in mice. Co-administration of D-GaIN (700 mg/kg) and LPS
(10 pg/kg) resulted typical hepatic apoptosis characterized by DNA fragmentation and apoptotic body formation in
mice. The serum glutamic pyruvic transaminase (sGPT) and glutamic oxaloacetic transaminase (sGOT) were also
raised at 8 h after D-GaIN/LPS intoxication due to severe necrosis of the hepatocytes. Pre-administration of 1 or 2
(50, 10 mg/kg, i.p.) at 12 and 1 h before D-GalN/LPS intoxication significantly reduced DNA fragmentation and pre-
vented the emergence of chromatin condensation, apoptotic body formation and hepatitis of the mice. TNF-a se-
creted from LPS-activated macrophages is an important mediator for hepatocyte apoptosis in this model. Pre-
treatment of 1 or 2 significantly inhibited the elevation of serum TNF-a level. In a separate experiment, both lignans
showed significant and dose-dependent hepatocyte protective effect towards D-GalN/TNF-a-induced cell death in
primary cultured mouse hepatocytes. These results indicated that 1 and 2 protect D-GalN/LPS-induced hepatic injury
by inhibiting hepatocyte apoptosis through blocking TNF-o production from activated macrophages and a direct in-
hibition of apoptosis induced by TNF-a.. '
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10) Usia T., Iwata H., Hiratsuka A., Watabe T., Kadota S., and Tezuka Y.: Sesquiterpenes and
Flavonol Glycosides From Zingiber aromaticum and Their CYP3A4 and CYP2D6 Inhibitory
Activities. J. Nat. Prod., 67, 1079-1083 (2004).

Abstract: Three new sesquiterpenes, (2R,3S,5R)-2,3-epoxy-6,9-humuladien-5-ol-8-one (1), (2R,3S,5R)-2,3-epoxy-
6,9-humuladien-5-ol-8-one (2), and (5R)-2,6,9-humulatrien-5-0l-8-one (3), and two new flavonol glycosides,
kaempferol-3-0-(2,3-di-O-acetyl-o-L-thamnopyranoside) ~ (4)  and kaempferol-3-0-(2,3,4-tri-O-acetyl-o.-L-
thamnopyranoside) (5), were isolated from the EtOAc-soluble fraction of the water extract of Zingiber aromaticum,
along with 13 known compounds (6-18). The structures of the isolated compounds were elucidated on the basis of
spectroscopic and chemical analyses. The isolated compounds were tested for their inhibitory activity on the metabo-
lism mediated by CYP3A4 or CYP2D6 using [N-methyl-'“Clerythromycin or {O-methyl-'*C]dextromethorphan as a
substrate, respectively. Kaempferol-3-0-(2,3,4-tri-O-acetyl-a-L-rhamnopyranoside) (5) showed the most potent in-
hibitory activity (ICso, 14.4 uM) on the metabolism mediated by CYP3A4 and kaempferol-3—O—methylethér (14) in-
hibited CYP2D6 most potently (ICso, 4.63 pM).

11) Nguyen M. T. T., Awale S., Tezuka Y., Tran Q. L., Watanabe H., and Kadota S.: Xanthine
Oxidase Inhibitory Activity of Vietnamese Medicinal Plants. Biol. Pharm. Bill., 27, 1414-1421
(2004).

Abstract: Among 288 extracts, prepared from 96 medicinal plants used in Vietnamese traditional medicine to treat
gout and related symptoms, 188 demonstrated xanthine oxidase (XO) inhibitory activity at 100 pg/ml, with 46 hav-
ing greater than 50% inhibition. At 50 pg/mli, 168 of the extracts were active, with 21 possessing more than 50% in-
hibition. At 25 pg/ml, 146 extracts exhibited inhibitory activity, with 8 showing over 50 % inhibition, while 126
extracts presented activity at 10 pg/ml, with 2 having greater than 50% inhibition. The MeOH extracts of Artemisia
vulgaris, Caesalpinia sappan (collected at the Seven-Mountain area), Blumea balsamifera (collected in Lam Dong
province), Chrysanthemum sinense and MeOH-H:O extract of Tetracera scandens (Khanh Hoa province) exhibited
strong XO inhibitory activity with ICso values less than 20 pg/ml. The most active extract was the MeOH extract of
the flower of C. sinense with an ICso value of 5.1 ug/ml. Activity-guided fractionation of the MeOH extract led to
the isolation of caffeic acid (1), luteolin (2), eriodictyol (3), and 1,5-di-O-caffeoylquinic acid (4). All these com-
pounds showed significant XO inhibitory activity in a concentration-dependent manner, and the activity of 2 was
more potent (ICso 1.3 uM) than the clinically used drug, allopurinol (ICso 2.5 uM).

12) Nguyen M. T. T., Awale S., Tezuka Y., Tran Q. L., and Kadota S.: Neosappanone A, a
Xanthine Oxidase (XO) Inhibitory Dimeric Methanodibenzoxocinone with New Carbon
Skeleton from Caesalpinia sappan. Tetrahedron Lett., 45, 8519-8522 (2004).

Abstract: A novel dimeric methanodibenzoxocinone, named neosappanone A (1), possessing a unique unprece-
dented novel carbon framework, has been isolated from the heartwood of Caesalpinia sappan L. of Vietnam, and
its structure was elucidated on the basis of spectroscopic analysis. Neosappanone A (1) competitively inhibited

xanthine oxidase in a concentration-dependent manner (ICso, 29.7 uM; Ki, 16.3 uM).

13) Iwata H., Tezuka Y., Kadota S., Hiratsuka A., and Watabe T.: Identification of Potent
CYP3A4 Inhibitors in Schizandra Fruit Extract. Drug Metab. Disp., 32, 1351-1358 (2004).
Abstract: Schisandra fruit, a Schisandraceae family herb, is used as a component in Kampo medicines (developed
from Chinese medicines, but established in Japan). It can act as a sedative and antitussive, improve hepatic function,
and give a general tonic effect. An extract of Schisandra fruit has been shown with a potent inhibitory effect on
human liver microsomal erythromycin N-demethylation activity mediated by cytochrome P450 3A4 (CYP3A4). The
present study was conducted to identify Schisandra fruit components having inhibitory effects on CYP3A4 by
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surveying the effect on human liver microsomal erythromycin N-demethylation activity. Known components of
Schisandra fruit, gomisins B, C, G, and N and y-shizandrin, showed inhibitory effects on N-demethylation activity.
Among these components, gomisin C displayed the most potent and competitive inhibitory effect with a Ki value of
0.049 uM. Furthermore, the inhibitory effect of gomisin C was stronger than that of ketoconazole (Ki = 0.070 uM),
a known potent CYP3A4 inhibitor. Gomisin C, however, inhibited CYP1A2-, CYP2C9-, CYP2C19-, and CYP2D6-
dependent activities only to a limited extent (ICso values > 10 uM). Moreover, gomisin C inactivated human liver
microsomal erythromycin N-demethylation activity in a time- and concentration-dependent manner. The inactivation
kinetic parameters kinact and K1 were 0.092 min” and 0.399 uM, respectively. The human liver microsomal erythro-
mycin N-demethylation activity inactivated by gomisin C did not recover on dialysis of the microsomes. Spectral
scanning of CYP3A4 with gomisin C yielded an absorbance at 455 nm suggesting gomisin C inactivated the CYP
via the formation of a metabolite intermediate complex. This pattern is consistent with the metabolism of the
methylenedioxy substituent in gomisin C. These results indicate that gomisin C is a mechanism-based inhibitor that

not only competitively inhibits but irreversibly inactivates CYP3A4.

14) Iwata H., Tezuka Y., Kadota S., Hiratsuka A., and Watabe T.: Metabolism-Dependent
Inhibition of CYP3A4 and CYP2D6 by Extracts from 26 Herbal Medicines. J. Trad. Med., 21,
281-286 (2004). '

Abstract: A total of 26 herbal medicines were examined for their inhibitory effects on cytochrome P450 3A4
(CYP3A4) and 2D6 (CYP2D6). A methanol extract of each herbal medicine was prepared and then preincubated
with human liver microsomes in the presence of an NADPH-generating system. Residual microsomal CYP3A4 and
CYP2D6 activity was then determined by measuring the N-demethylation of erythromycin and the O-demethylation
of dextromethorphan, respectively. Of the 26 herbal medicines tested, 16 were found to decrease the residual
CYP3A4 activity in a preincubation time-dependent manner. The extract of Evodia Fruit caused the most dramatic
decrease in residual CYP3A4 activity (i.e. 22.3% residual activity after 30 min preincubation). A substantial de-
crease in residual CYP3A4 activity was also observed from extracts of Sappan Wood, Incised Notopterygium
Rhizome, Schisandra Fruit, Great Burdock Achene, Angelica Dahurica Root and Rhubarb (residual activity of 40.6,
41.2, 53.4, 47.1, 53.4 and 59.2% after 30 min preincubation, respectively). These results are comparable to those
using troleandmycin, a known irreversible inhibitor of CYP3A4, which gave a residual activity of 49.4% under iden-
tical conditions. We found 5 herbal medicines that showed a preincubation time-dependent inhibition of CYP2DS6.
The extract of Incised Notopterygium Rhizome caused the most dramatic decrease in residual CYP2D6 activity (i.c.
61.9% residual activity after 30 min preincubation). These results suggest that extracts of herbal medicines contain

metabolism-dependent inhibitors of CYP, especially CYP3A4.

15) Kalauni S. K., Awale S., Tezuka Y., Banskota A. H., Linn T. Z., and Kadota S.: Cassane- and
Norcassane-type Diterpenes of Caesalpinia crista from Myanmar. J. Nat. Prod., 67, 1859-1863
(2004).

Abstract: From the CH,Cl, extract of seed kernels of Caesalpinia crista from Myanmar, five new cassane-type
diterpenes, caesalpinins MA-ME(1-5), and three new norcassane-type diterpenes, norcaesalpinins MA-MC (6-8),
have been isolated, together with 12 known cassane-type diterpenes, 14(17)-dehydrocaesalmin F, caesaldekarin e,
caesalmin B, caesalmin C, caesalmin E, 2-acetoxy-3-deacetoxycaesaldekarin e, 2-acetoxycaesaldekarin e,
caesalpinin C, 7-acetoxybonducellpin C, caesalpinin E, norcaesalpinin B, and 6-acetoxy-3-deacetoxycaesaldekarin e.

The structures of the isolated compounds were elucidated by analysis of their spectroscopic data.

O#aE%  Review papers
1) PIHER], FEREIA 7o XY 264 CAPE B L 0% OBEK OIS IEITE 1 BEd 2 1.
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2) Suresh Awale, FE A, LHMM, FIHEF] : Study on the bioactive constituents from
Brazilian medicinal plant Tabebuia avellanedae “Taheebo”. HAIEZFLE12454, 2004, 3,
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4) Thein Zaw Linn, FFE5., Suresh Awale, Arjun H. Banskota, Faisal Attamimi, FIHEERF] :
New Cassane- and 17-norcassane-type diterpenes of Caesalpinia crista from Indonesia. HZA
HAELHIUES, 2004, 3, KIR.
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OBEZE  Original papers
1) Ahn E., Akao T., Nakamura N., Komatsu K., Nishihara T., and Hattori M.: Screening of me-
dicinal plant extracts for estrogenic activity in combination with a glycosidase treatment. J.
Trad. Med., 21: 81-86, 2004.
Abstract: For the purpose of evaluating phytoestrogenic activity of medicinal plant extracts, a naringinase-
pretreatment method was developed, monitoring with proliferation of MCF-7 human breast cancer cells and induc-
tion of B-galactosidase in a yeast two-hybrid assay system. Of various medicinal plant extracts examined, the
extracts of Alpinia katsumadai (seeds), Glycyrrhiza uralensis (roots) and Moghania philippinensis (roots) showed
higher estrogenic activity by pre-treatment with naringinase than the original extract themselves. The contents of
liquiritigenin and isoliquiritigenin having potent estrogenic activity, appreciably increased after the naringinase treat-
ment of the extract of G. uralensis. These findings suggested that orally administered crude drugs would increase

their estrogenic activity, due to the hydrolysis of some glycosylated constituents by intestinal flora.

2 ) Nakamura N., Hirakawa A., Gao J., Shiro M., Komatsu Y., Sheu C., and Hattori M.: Five
new maleic and succinic acid derivatives from the mycelium of Antrodia camphorata and their
cytotoxic effects on LLC tumor cell line. J. Nat. Prod., 67: 46-48, 2004.

Abstract: Five new maleic and succinic acid derivatives were isolated from the mycelium of Antrodia camphorata.
Their structures were determined by various spectroscopic means. Maleimide derivatives 2 and 3 showed apprecia-

ble cytotoxic activity against LLC cells. (Chart 1 )
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3) Zhao J., Nakamura N., Hattori M:, Yang X., Komatsu K., and Qiu M.: New triterpenoid
saponin from the roots of Sinocrassula asclepiadea. Chem. Pharm. Bull., 52: 230-237, 2004.
Abstract: Five new ftriterpenoid monodesmosides (sinocrassulosides I-V, 1-5) and six bisdesmosides
(sinocrassulosides VI-XI, 6-11), in which 2-11 possess different acyl groups in the glycosidic moieties, were isolated
from the roots of Sinocrassula asclepiadea Francu. Sinocrassulosides VI (4) and V (5) also contained a novel A-
seco aglycone in their structures. All of the structures were determined on the basis of spectroscopic and physico-
chemical evidence. (Chart 2 1) & B
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Chart 2 Glc: B-D-glucopyranosyl; Xyl: B-D-xylopyranosyl.
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4) Ahn E., Nakamura N., Akao T., Nishihara T., and Hattori M.: Estrogenic and anti-estrogenic
activities of the roots of Moghania philippinensis and their constituents. Biol. Pharm. Bull., 27:
548-553, 2004.

Abstract: In the course of our search for natural estrogenic compounds from medicinal plants, we found that the
methanolic extract from the roots of Moghania philippinensis (Fabaceae) showed significant effects on the prolifera-
tion of MCF-7 cells (human breast cancer) and induction of B-galactosidase activity in a yeast two-hybrid assay.
Through estrogenic activity-guided fractionation, we isolated several active flavonoids including prenylated ones.
The CHCIs fraction and its new constituent, 8-(1,1-dimethylallyl)genistein (9), appreciably increased the uterine
weight in ovariectomized rats when administered orally for 14 consecutive days, in which éompound 9 showed
stronger estrogenic activity than genistein. Anti-estrogenic activities were also examined based on the inhibition of
MCF-7 cell proliferation and B-galactosidase activity in the yeast two-hybrid assay, mediated by 17 B-estradiol.
5,7,3',4"-Tetrahydroxy-6,8-diprenylisoflavone (6) showed the strongest antiestrogenic activity. -

5) Zhang Y., Akao T., Nakamura N., Duan C., Hattori M., Yang X., and Liu J.: Extremly low
bioavailability of magnesium lithospermate B, an active component from Salvia miltiorrhiza,

in rat. Planta Med., 70: 138-142, 2004.
Abstract: We assessed the bioavailability of magnesium lithospermate B (MLB), a main polyphenolic component
of Salvia miltiorrhiza and a potent antioxidant having various pharmacological activities, to evaluate its action in
vivo. The plasma concentrations of lithospermic acid B (LSB) showed a biexponential decrease after intravenous ad-
ministration of MLB to rats at doses of 4 and 20 mg/kg. The values of area under the concentration-time curve
(AUC; 87.8 £ 10.9 and 1130 & 329 pg-min/mL), total body clearance (CLtwot; 55.52 £ 7.07 and 23.51 & 5.98
mL/min/kg), and distribution volume at steady state (Vss; 7.60 = 1.03 and 3.61 & 1.16 L/kg) suggested non-linear
pharmacokinetics between the two doses. After oral administration of MLB at a high dose of 100 mg/kg, The mean
AUC was barely 1.26 = 0.36 ug-min/mL. Absolute bioavailability of MLB was calculated to be 0.0002 from the
AUC values after both intravenous dosing at 20 mg/kg and oral dosing at 100 mg/kg. The extremely low
bioavailability was caused mainly by poor absorption from the rat gastrointestinal tract; about 65% of the dose was
retained in the tract even 4 h after oral administration, and most of the dose was retained even 20 min after infusion
in an in situ jejunal loop experiment. Urinary and biliary excretion of LSB were only 0.70% =+ 0.26% and 5.10%
=+ 2.36%, respectively, over a 30 h time period after intravenous injection despite the large CLiot and Vss values, and
were much less (0.010% % 0.001% and 0.12% = 0.04%) after oral dosing. These findings suggest that extensive
metabolism, including a firstpass effect, and wide distribution of LSB besides the poor absorption contributed sig-

nificantly to the extremely low systemic bioavailability.

6 ) Gao J., Nakamura N., Min B., Hirakawa A., Zuo F., and Hattori M.: Quantitative determina-
tion of bitter principles in specimens of Ganoderma lucidum using high-performance liquid
chromatography and its application to the evaluation of ganoderma products. Chem. Pharm.
Bull, 52: 688-695, 2004.

Abstract: For quantitative determination of 19 triterpene constituents, including six ganoderma alcohols (1-6) and
13 ganoderma acids (7-19), in the products of Ganoderma lucidum, an analytical system was developed using high-
performance liquid chromatography with an ODS column. The mobile phase was a linear gradient of 1% AcOH/
H20-CH3CN and 2% AcOH/H.0-CHsCN, and the elution profile was monitored at 243 and 250 nm for ganoderma
alcohols and acids, respectively. The relative standard deviations of this method were less than 2.35% and 2.18%
(n=5) for intraday and interday assays, and the recoveries were 90.9-100.8% and 93.4-103.9% for constituents of al-
cohol and acid groups, respectively, This system was applied to a quantitative determination of the constituents in

10 different products of G. lucidum: six usual umbrella forms of the fruiting bodies, three antlered forms of the
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fruiting bodies and spores, and eight specimens from the same G. lucidum strain, which was parasitized on logs from
different plants or different fungus beds. The analytical results indicated that the quantity and composition of these
triterpenes differed appreciably among various specimens, but the relative ratio of the alcohols and acids was not sig-

nificantly different when the same strain of G. lucidum was used.

7) Min B., Gao J., Lee Y., Nakamura N., and Hattori M.: Chemical and biological evaluation of
germinated and mature antler-shaped fruiting bodies of Ganoderma lucidum. Natural
Medicines, 58: 91-97, 2004.

Abstract: For the purpose of evaluating germinated (I) and mature (IT) antler-shaped fruiting bodies of Ganoderma
lucidum, aqueous extracts of both crude drugs were compared from the point of view of chemical constituents and
antitumor activity. In both aqueous extracts, ganodermanontriol and ganoderic acid A were major components of
Ganoderma alcohols and acids, respectively. However, the total lanostane-type triterpene content of II was 6 times
greater than that of I. The contents and compositions of the respective triterpenes were different from each other.
However, the total polysaccharide contents of aqueous extracts of I and IT were not significantly different, as indi-
cated by 13.4 and 11.7%, respectively.

The aqueous extracts of I and II showed inhibitory effects on the growth of s.c. transplanted Lewis lung carcinoma
(LLC) in BDF-1 mice by intraperitoneal administration; an aqueous extract of I gave T/C values of 80.8 and 73.0%
at doses of 100 and 500 mg/kg/d i.p., and that of I, T/C values of 76.5 and 61.5% at the same doses, respectively,
indicating the extracts I and II were similar antitumor activity.

8 ) Min B., Kwon O., Park B., Kim Y., Hattori M., Joung H., and Lee H.: Apoptosis-inducing ac-
tivity of galloylglucose from Juglans mandshurica in human promyeloid leukemic HL-60 cells.
Nat. Prod. Sci., 10: 48-53, 2004.

Abstract: Two galloyl monosaccharides, 1,2,6-trigalloylglucose (1, TRgG) and 1,2,3,6-tetragalloylglucose (2,
TEgG), were isolated from the stem-bark of Juglans mandshurica. Two galloylglucoses showed cytotoxic effects on
human promyelocytic leukemia HL-60 cells. In order to elucidate their mechanism of action, we have investigated
the flow cytometric analysis after Annexin V-FITC and PI staining, caspase-3 activity, and internucleosomal DNA
fragmentation in HL-60 cells. HL—GO cells treated with both compounds 1 and 2 at 150 and 100 puM, respectively,
led to a morphological features of apoptosis, such as plasma membrane blebbing and cell shrinkage. TRgG (1) and
TEgG (2) increased the percentage of FITC* and FITC*PI* cell in flow cytometry after Annexin V-FITC and PI
staining. The increase of apoptotic cells was preceded by the activation of caspase-3 reported to play a central role
in apoptotic process and inducing internucleosomal DNA fragmentation. TEgG (2) showed to have stronger

apoptosis inducing activity in HL-60 cell lines as compared with TRgG (1).

9) Zhang Y., Akao T., Nakamura N., Hattori M., Yang X., Duan C., and Liu J.: Magnesium
lithospermate B is excreted rapidly into rat bile mostly as methylated metabolites, which are
potent antioxidants. Drug Metabolism and Disposition, 32: 752-757, 2004.

Abstract: To elucidate the in vivo pharmacological activities of magnesium lithospermate B (MLB), an active con-
stituent of Radix Salviae Miltiorrhizae, in the rat, its metabolic fate both in vivo and in vitro was investigated. High-
performance liquid chromatography revealed that four major metabolites with lower polarity were excreted into bile
after intravenous and oral administration of MLB. The metabolites present in combined samples of bile from rats
after intravenous injection were isolated and purified by column chromatography and identified as four meta-O-
methylated products, namely 3-monomethyl- (M1), 3,3"-dimethyl- (M2), 3,3"-dimethyl-, and 3,3",3" -trimethyl-
lithospermic acid B according to their spectroscopic characteristics (‘H, *C NMR, 'H-'H correlation spectroscopy,
'H-detected multiple quantum coherence, and heteronuclear multiple bond coherence combined with positive ion fast

atom bombardment-mass spectroscopy). After administration of MLB at an intravenous dose of 4 mg/kg or an oral
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dose of 100 mg/kg, the total biliary recovery of the four metabolites after 30 h reached 95.5 £ 2.4% (with approxi-
mately 90% recovered within 2 h) or 5.5 & 0.7%, respectively. The metabolic pathway was proposed to involve se-
quential formation of the four methylated metabolites. Incubation of MLB, M1, M2, or M4 in rat hepatic cytosol in
the presence of S-adenosyl-L-methionine demonstrated the formation of all four metabolites, which indicated that
the enzyme responsible for the biotransformation is catechol O-methyltransferase. MLB and its main metabolites M1
and M2 showed potent 1,1-diphenyl-2-picrylhydrazyl radical-scavenging activities, the activity of M1 being stronger
than those of caffeic acid (the monomer form of MLB) and a-tocopherol (a representative antioxidant) but weaker
than that of MLB. The rapid and high biliary excretion levels of these metabolites suggested that they could undergo
enterohepatic circulation in rats and that they might thereby be largely responsible for the pharmacological effects
of MLB.

10) Ma C., Nakamura N., Nawawi A., Hattori M., and Cai S.: A novel protoilludane
sesquiterpene from the wood of Xanthoceras sorbifolia. Chinese Chem. Lett., 15: 65-67, 2004.
Abstract: A protoilludane sesquiterpene (named xanthocerapene) was isolated from the wood of Xanthoceras
sorbifolia Bunge. Its structure, including the relative configuration was established by spectroscopic and chemical

methods.

11) Basu N. K., Kubota S., Meselhy M. R., Ciotti M., Chowdhury B., Hattori M., and Owens L
S.: Gastrointestinally distributed UDP-glucuronosyltransferase 1A10, which metabolizes
estrogens and nonsteroidal anti-inflammatory drugs, depends upon phosphorylation. J. Biol.
Chem., 270: 28320-28329, 2004.

Abstract: Among gastrointestinal distributed isozymes encoded at the UGT1 locus, UDP-glucuronosyltransferase
1A10 (UGT1A10) metabolizes a number of important chemicals. Similar to broad conversion of phytoestrogens
(Base, N. K., Ciotti, M., Hwang, M. S., Kole, L., Mitra, P. S., Cho, J. W, and Owens, 1. S. (2004) J. Biol. Chem.
279, 1429-1441), UGT1A10 metabolized estrogens and their derivatives, whereas UGT1Al, -1A3, -1A7, and -1A8
differentially exhibited reduced activity toward the same. UGT1A10 compared with UGT1A7, -1A8, and -1A3 gen-
erally exhibited high activity toward acidic nonsteroidal ant-inflammatory drugs and natural benzaldehyde deriva-
tives, while UGT1A3, metabolized most efficiently aromatic transcinnamic acids known to be generated from
flavonoid glycosides by microflora in the lower gastrointestinal tract. Finally UGT1A10, -1A7, -1AS, and -1A3 con-
verted plant-based salicylic acids; methylsalicylic acid was transformed at high levels, and acetylsalicylic (aspirin)
and salicylic acid were transformed at moderate to low levels. Atypically UGT1A10 transformed estrogens between
pH 6 and 8 but acidic structures preferentially at pH 6.4. Furthermore evidence indicates UGT1A10 expressed in
COS-1 cell depends upon phosphorylation; UGT1A10 versus its single, double, and triple mutants at three predicted
protein kinase C phosphorylation sites incorporated [**P]-orthophosphate and showed a progressive decrease with
no detectable label or activity for the triple T73A/T202A/S432G-1A10 mutant. Single and double mutants revealed
either null/full activity or null/additive activity, respectively. Additionally UGT1A10-expressing cultures
glucuronidated 17B- [**C] estradiol, whereas cultures containing null mutants at protein kinase C sites showed no
estrogen conversion. Importantly UGT1A10 in cells supported 10-fold higher glucuronidation of 17B-estradiol than
UGT1Al. In summary, our results suggest gastrointestinally distributed UGT1A10 is important for detoxifying
estrogens/phytoestrogens and aromatic acids with complementary activity by UGT1A7, -1A8, -1A3, and/or -1Al
evidently dependent upon phosphorylation.

12) Ahn E. M., Nakamura N., Fushimi H., Komatsu K., Batkhuu J., and Hattori M.: Constituents
of the seeds of Glycyrrhiza uralensis. Natural Medicines, 58: 311, 2004.
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13) Yokozawa T., Satoh A., and Cho E.J.: Ginsenoside-Rd attenuates oxidative damage related to
aging in senescence-accelerated mice. J. Pharm. Pharmacol., 56: 107-113, 2004.

Abstract: Among the various theories of the aging process, the free radical theory, which proposes that deleterious
actions of free radicals are responsible for the functional deterioration associated with aging, has received wide-
spread attention. The theory suggests that enhancement of the antioxidative defense system to attenuate free radical-
induced damage will counteract the aging process. We used senescence-accelerated mice (SAM) to investigate the
relationship between aging and the antioxidative defense system and evaluated the effects of ginsenoside-Rd, the
saponin from ginseng, by measuring antioxidative defense system parameters, including the glutathione
(GSH)/glutathione disulfide (GSSG) redox status, antioxidative enzyme activities and level of lipid peroxidation.
SAM at 11 months of age (old SAM) showed a significantly lower hepatic GSH/GSSG ratio, due to decreased GSH
and increased GSSG levels, than SAM at 5 weeks of age (young SAM). However, the administration of
ginsenoside-Rd at a dose of 1 or 5 mg/kg body weight/day for 30 days to 10-month-old SAM significantly increased
GSH, but decreased GSSG, resulting in elevation of the GSH/GSSG ratio. In addition, ginsenoside-Rd increased the
activities of glutathione peroxidase (GSH-Px) and glutathione reductase that were both significantly lower in old
than young SAM. This suggests that ginsenoside-Rd could play a crucial role in enhancing the defense system
through regulation of the GSH/GSSG redox status. Moreover, decreases in the superoxide dismutase (SOD) and
catalase activities in old SAM compared with young SAM were also revealed, indicating that the aging process re-
sulted in suppression of the antioxidative defense system. However, ginsenoside-Rd did not affect SOD and catalase
activities. As catalase is localized in peroxisome granules and GSH-Px is present in the cytoplasm and
mitochondrial matrix, the site of ginsenoside-Rd action may be the cytoplasm and mitochondrial matrix.
Furthermore, the serum and liver malondialdehyde levels, indicators of lipid peroxidation, were elevated with aging,
while ginsenoside-Rd inhibited lipid peroxidation. The present study indicates that the aging process leads to sup-
pression of the antioxidative defense system and accumulation of lipid peroxidation products, while ginsenoside-Rd

attenuates the oxidative damage, which may be responsible for the ntervention of GSH/GSSG redox status. -

14) Yokozawa T., Rhyu D.Y., and Cho E.J.: (-)-Epicatechin 3-O-gallate ameliorates the damages
related to peroxynitrite production by mechanisms distinct from those of other free radical
inhibitors. J. Pharm. Pharmacol., 56: 231-239, 2004.

Abstract: This study was carried out to elucidate whether the protective activity of (-)-epicatechin 3-O-gallate (ECg)
against excessive peroxynitrite (ONOQ") production, is distinct from the activities of several well-known free radical
inhibitors, the ONOO" inhibitors ebselen and uric acid, the superoxide anion (O2") scavenger copper zinc superoxide
dismutase (CuZnSOD) and the selective inducible nitric oxide synthase inhibitor L-N°-(1-iminoethyl)lysine hydro-
chloride (L-NIL). To genérate ONOQO", male Wistar rats (n=6/group) were subjected to ischemia-reperfusion proc-
ess together with lipopolysaccharide (LPS) injection. Although ECg did not scavenge the ONOQ™ precursors nitric
oxide (NO) and Oz7, it reduced the 3-nitrotyrosine level, a property similar to that of uric acid, but distinct from L-
NIL. In addition, the elevation in myeloperoxidase activity was reversed by the administration of ECg, uric acid and
SOD, but not by that of L-NIL. Furthermore, ECg was the more potent scavenger of the ONOO~ decomposition
product the hydroxyl radical (-OH) than any other free radical inhibitor tested. The LPS plus ischemia-reperfusion
process resulted in renal dysfunction, estimated by measuring the parameters of renal functions of serum urea nitro-
gen and creatinine levels. However, administration of ECg ameliorated renal dysfunction more than that of the other
free radical inhibitors. Moreover, ECg reduced the excessive uric acid level, while the others did not, suggesting a
property of ECg distinct from the others. Furthermore, proteinuria, which was demonstrated by the low- and high-
molecular weight (LMW and HMW) protein bands of the sodium dodecyl sulfate-polyacrylamide gel electrophoresis
pattern, caused by LPS plus ischemia-reperfusion was attenuated by administration of ECg and L-NIL, after which
the HMW band intensities decreased and LMW protein bands were absent Please check. This study indicates that,
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in an in vivo model of ONOO™ ‘generation, ECg, L-NIL and uric acid exert stronger protective activity against
ONOO -induced oxidative damage than SOD and ebselen, and that the mechanism whereby ECg protects against
ONOQOO" is distinct from that of L-NIL or uric acid.

15) Yokozawa T., Ishida A., Kashiwada Y., Cho E.J., Kim H.Y., and Ikeshiro Y.: Coptidis
Rhizoma: protective effects against peroxynitrite-induced oxidative damage and elucidation

_ of its active components. J. Pharm. Pharmacol., 56: 547-556, 2004.
Abstract: The aim of this study was to investigate the protective effects of Coptidis Rhizoma against peroxynitrite
(ONOO")-induced oxidative damage and elucidate the active components of this preparation. In an in vitro system,
Coptidis Rhizoma extract scavenged ONOO™ and its precursors, nitric oxide (NO) and superoxide anion (O:7), and
this scavenging activity was more marked for ONOO™ than its precursors. In addition, against 3-morpholinosydnonimine-
induced cellular damage, this extract significantly reduced cellular ONOO™ formation and increased cell viability.
In an in vivo lipopolysaccharide plus ischemia-reperfusion system that generates ONOO", the administration of
Coptidis Rhizoma extract at 50 and 100 mg/kg body weight/day for 30 days exerted greater inhibition of ONOO~
than NO and O2", suggesting that it acts as a direct scavenger of ONOO", rather than as a scavenger of its precursors.
Moreover, the suppression of the activities of the antioxidative enzymes superoxide dismutase, catalase and
glutathione peroxidase was significantly attenuated by the administration of Coptidis Rhizoma extract. Furthermore,
 the extract ameliorated renal dysfunction judged by decreasing serum urea nitrogen and creatinine levels. To eluci-
date the active components of Coptidis Rhizoma extract, we evaluated and compared the effects of the phenol plus
alkaloid and alkaloid fractions on ONOO™-induced damage. We found that the alkaloid fraction consisting of
berberine, palmatine and coptisine was the most effective at protecting against ONOO™. We also confirmed that
berberine (10 and 20 mg/kg body weight/day for 10 days), the main and most active alkaloid in Coptidis Rhizoma
extract, was also protective, exerting NO-, O2™- and ONOO™-scavenging activities. This study suggests that Coptidis
Rhizoma could protect against ONOO™-induced oxidative damage and that this effect is mainly attributable to the
constituent alkaloids, especially berberine. This study is the first to demonstrate an antioxidative effect of alkaloids,

including berberine, against ONOO™-induced damage.

16) Satoh A., Yokozawa T., Cho E.J., Okamoto T., and Sei Y.: Antioxidative effects related to the
potential anti-aging properties of the Chinese prescription Kangen-karyu and Carthami Flos

in senescence-accelerated mice. Arch. Gerontol. Geriatr., 39: 69-82, 2004.
Abstract: The popular oxidative stress theory predicts that enhancement of the antioxidative defense system to at-
tenuate free radical-induced damage counteracts the aging process. We used senescence-accelerated mice (SAM)
because SAM has been shown to suppress the antioxidative defense system and mitochondrial dysfunction induced
by oxidative stress. We investigated the antioxidative effects of the Chinese prescription Kangen-karyu and its crude
drug component Carthami Flos. The administration of Kangen-karyu extract at 100 mg/kg body weight/day for 10
weeks inhibited generation of nitric oxide, superoxide and the hydroxyl radical (-OH), while Carthami Flos extract
showed only -OH-scavenging activity. Diet supplemented with Kangen-karyu and Carthami Flos extracts enhanced
the activities of the antioxidative enzymes superoxide dismutase in hepatic tissue and glutathione peroxidase in renal
tissue, and reduced the hepatic lipid peroxidation level which increased with aging, indicating the protective action
against oxidative stress by enhancing the antioxidative status. Hepatic and renal dysfunction with aging was also
ameliorated by the administration of Kangen-karyu and Carthami Flos supplements. Furthermore, the observed anti-
oxidative properties of the Chinese prescription Kangen-karyu were more evident than those of Carthami Flos.
These findings suggest that the protective activity of Kangen-karyu against the oxidative tissue damages during
aging may be due partly to synergistic and/or additive effects of its crude preparation. The present study strongly
indicates that Kangen-karyu counteract the oxidative stress and ameliorating tissue damage possibly associated with

aging in SAM.
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17) Yokozawa T., and Nakagawa T.: Inhibitory effects of Luobuma tea and its components
against glucose-mediated protein damage. Food Chem. Toxicol., 42: 975-981, 2004.
Abstract: Luobuma tea, prepared from the leaves of Apocynum venetum L., is a popular beverage in China. In this
study, the activity of Luobuma leaf extract and its components against the formation of advanced glycation
endproducts (AGEs), which are largely involved in the pathogenesis of diabetic vascular complications, was exam-
ined using the in vitro glycation reaction. Strong inhibitory activity against the formation of AGEs was shown by
Luobuma aqueous extract. Following further fractionation of this extract, seven polyphenolic compounds, i.e. (£)-
gallocatechin, (-)-epigallocatechin, (£-)-catechin, (-)-epicatechin, epicatechin-(43-8)-gallocatechin, epigallocatechin-
(4B-8)-epicatechin and procyanidin B-2, were isolated by Sephadex LH-20 column chromatography. These purified
compounds also exerted inhibitory activities that were more potent than the positive control, aminoguanidine. Our

findings may help to explain the beneficial effects of this plant against atherosclerosis.

18) Nakagawa T., Yokozawa T., Sano M., Takeuchi S., Kim M., and Minamoto S.: Activity of
(-)-Epigallocatechin 3-O-gallate against oxidative stress in rats with adenine-induced renal
failure. J. Agric. Food Chem., 52: 2103-2107, 2004.

Abstract: Methylguanidine (MG) is widely recognized as a strong uremic toxin. The hydroxyl radical (:OH) spe-
cifically plays an important role in the pathway of MG production from creatinine (Cr). In this study, we investi-
gated whether oral administration of (-)-epigallocatechin 3-O-gallate (EGCg) suppresses MG production in rats with
chronic renal failure after intraperitoneal Cr injection. MG production from Cr was significantly increased in rats
with adenine-induced renal failure, which was more vulnerable to oxidative stress, compared with that in normal
rats. However, oral administration of EGCg 30 min before and after Cr injection effectively inhibited MG produc-
tion. Our findings suggest that EGCg, an excellent antioxidant from green tea, exerts protective activity in rats with

chronic renal failure, resulting in suppression of Cr oxidation influenced by -OH.

19) Satoh A., Yokozawa T., Tanaka T., Okamoto T., and Sei Y.: The antioxidative activity of
Kangen-karyu extract delays senescence of human lung fibroblasts. J. Trad. Med., 21: 87-93,

2004.
Abstract: Replicative senescence (RS) of human diploid fibroblasts (HDFs) has become a classical model of aging
and HDFs, such as WI-38 cells, display increased cellular oxidant production associated with RS. Several phenom-
ena associated with RS are also observed in stress-induced replicative Should this be premature, as stated below? se-
nescence (SIPS). In particular, SIPS of WI-38 cells caused by hydrogen peroxide (H20-) is a useful and redsonable
cellular aging model for evaluating the effects of potential anti-aging agent against oxidative stress. We used this
well-established model to evaluate the anti-aging effect of Kangen-karyu, focusing on its antioxidant activity.
Treatment of WI-38 cells undergoing SIPS caused by H202 with Kangen-karyu extract significantly reduced reactive
oxygen species (ROS) generation and lipid peroxidation levels. In addition, the intracellular GSH levels, reflecting
cellular ROS generation, were reduced by treatment with Kangen-karyu extract. These results suggest that Kangen-
karyu attenuated the age-associated increase of cellular oxidative damage. Moreover, Kangen-karyu extract normal-
ized the Go/G1 phase arrest and reversed the diminished cell viability resulting from exposure to H;O2. Furthermore,
the extract prolonged the lifespah of WI-38 cells undergoing SIPS. This study suggests that Kangen-karyu may

delay the aging process in cells undergoing SIPS by attenuating oxidative damage.

20) Yokozawa T., Yamabe N., Cho E.J., Nakagawa T., and Oowada S.: A Study on the effects to
diabetic nephropathy of Hachimi-jio-gan in rats. Nephron Exp. Nephrol., 97: ¢38-e48, 2004.
Abstract: To investigate the effects of Hachimi-jio-gan on diabetic nephropathy, we employed an animal model, rats

subjected to sub-total nephrectomy followed by streptozotocin injection, and administered Hachimi-jio-gan orally at
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a dose of 50, 100 or 200 mg/kg body weight/day for 15 weeks. The administration of Hachimi-jio-gan reduced dose-
dependently the elevated blood glucose and urinary protein excretion levels in rats with diabetic nephropathy over
the experimental period, whereas it increased creatinine clearance significantly, suggesting that Hachimi-jio-gan
would prevent or cielay the progression of diabetic nephropathy. In addition, the serum glycosylated protein and urea
nitrogen levels were markedly elevated in rats with diabetic nephropathy compared with normal rats, and were sig-
nificantly reduced by the administration of Hachimi-jio-gan, whereas Hachimi-jio-gan reversed the décrease in the
serum albumin level. The serum triglyceride and total cholesterol concentrations were reduced by Hachimi-jio-gan,
implying that Hachimi-jio-gan would improve the metabolic disorder of lipids caused by diabetic nephropathy.
Moreover, Hachimi-jio-gan inhibited lipid peroxidation in the serum and kidney, which suggests that Hachimi-jio-
gan would ameliorate oxidative stress associated with diabetic nephropathy. Furthermore, the disorders of the glu-
cose-dependent metabolic pathway due to this pathological condition were also normalized by the administration of
Hachimi-jio-gan through decreases in advanced glycation end-product formation and sorbitol levels in the kidney.
Hachimi-jio-gan protected against the development of renal lesions, glomerular sclerosis, tubulointerstitial lesions,
mesangial matrix expansion and arteriolar sclerosis, estimated by histopathological evaluation and scoring. This

study suggests that Hachimi-jio-gan may be a novel therapeutic approach to improving diabetic nephropathy.

21) Kitani K., Yokozawa T., and Osawa T.: Interventions in aging and age-associated pathologies
by means of nutritional approaches. Ann. N.Y. Acad. Sci., 1019: 424-426, 2004.
Abstract: So-called antioxidant strategies have not been shown convincingly to be effective in increasing life spans
of animals. Thus, the general consensus of experimental gerontology in the last century was that the only reproduci-
ble means of prolonging survivals of animals is the calorie restr@ction paradigm. As a challenge against this dogma,
we attempted to examine the effect of two potent antioxidants, one tetrahydrocurcumin (a biotransformed metabolite

of curcumin contained in turmeric of Indian curry) and the other green tea polyphenols.

22) Cho E.J., Yokozawa T., Kim H.Y., Shibahara N., and Park J.C.: Rosa rugosa attenuates dia-
betic oxidative stress in rats with streptozotocin-induced diabetes. Am. J. Chin. Med., 32: 487-

496, 2004.
Abstract: The effects of Rosa rugosa on diabetic oxidative stress were investigated using rats with streptozotocin
(STZ)-induced diabetes. The diabetic rats showed less body weight gain and heavier kidney and liver weights than
normal rats, while the oral administration of Rosa rugosa at a dose of 100 or 200 mg/kg body weight/day for 20 days
attenuated the physiological changes induced by diabetes. In addition, giving Rosa rugosa to diabetic rats resulted
in significant and dose-dependent decreases in the serum glucose and glycosylated protein levels, implying that Rosa
rugosa improves the abnormal glucose metabolism that leads to oxidative stress. Moreover, the rats with STZ-
induced diabetes had high serum levels of superoxide and nitrite/nitrate. However, the administration of Rosa rugosa
dose-dependently reduced the overproduction of radicals associated with diabetes, suggesting Rosa rugosa is a radi-
cal scavenger that would play a crucial role in protecting against diabetic oxidative stress. Furthermore, Rosa rugosa
reduced significantly and dose-dependently thiobarbituric acid-reactive substance levels of serum and hepatic and
renal mitochondria, implying that Rosa rugosa would alleviate the oxidative stress associated with diabetes by inhib-
iting lipid peroxidation. This study provides scientific evidence that Rosa rugosa has potential as a treatment for dia-

betes through attenuating oxidative stress induced by the diabetic condition.

23) Jung H.A., Chung H.Y., Yokozawa T., Kim Y.C., Hyun S.K., and Choi J.S.: Alaternin and
emodin with hydroxyl radical inhibitory and/or scavenging activities and hepatoprotective ac-
tivity on tacrine-induced cytotoxicity in HepG2 cells. Arch. Pharm. Res., 27: 947-953, 2004.

Abstract: The antioxidative and hepatoprotective potentials of two anthraquinones, alaternin (2-hydroxyemodin)
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and emodin, to scavenge and/or inhibit hydroxyl radicals generated by the Fenton reaction and to protect tacrine-
induced cytotoxicity in human liver derived HepG2 cells were evaluated, respectively. The inhibitory activity on hy-
droxyl radical generated in a cell-free chemical system (FeSO«/H.0.) was invesﬁgated by a fluorescence
spectrophotometer using a highly fluorescent probe, 2',7'-dichlorofluorescein. The hydroxyl radical scavenging ac-
tivity was determined by electron spin resonance spectroscopy using 5,5-dimethyl-1-pyrroline-N-oxide as hydroxyl
radicals trapping agents. Tacrine-induced HepG2 cell toxicity was determined by a 3-[4,5-dimethylthiazole-2yl]-
2,5-diphenyltertrazolium bromide assay. Although the scavenging activity of alaternin on hydroxyl radical was simi-
lar to that of emodin in dose-dependent patterns, the inhibitory activity exhibited by the former on hydroxyl radical
generation was stronger than that of the latter, with ICso values of 3.05 & 0.26 uM and 13.29 £ 3.20 uM, respec-
tively. In addition, the two anthraquinones, alaternin and emodin showed their hepatoprotective activities on tacrine- -
induced cytotoxicity, and the ECso values were 4.02 uM and 2.37 uM, respectively. Silymarin, an antihepatotoxic
agent used as a positive control exhibited the ECso value of 2.00 pM. These results demonstrated that both alaternin

and emodin had the simultaneous antioxidant and hepatoprotective activities.

24) Kim H.Y., Yokozawa T., Nakagawa T., and Sasaki S.: Protective effect of 7 -aminobutyric
acid against glycerol-induced acute renal failure in rats. Food Chem. Toxicol., 42: 2009-2014,

2004.
Abstract: To investigate the effect of y-aminobutyric acid (GABA) on acute renal failure, we used a rat model of
acute tubular necrosis induced by glycerol. After deprivation of water for 6 h, the rats received an injection of 50%
glycerol into the muscle of the rear limb at 10 ml/kg body weight. GABA was then administered orally to the rats
(100 or 500 mg/kg body weight/day) once every 12 h for 3 days. The rats with acute renal failure showed arrested
body weight gain and an increase of kidney weight, whereas oral administration of GABA attenuated the physiologi-
cal changes induced by acute renal failure. However, GABA administration had no significant effect on increased
urine volume. Oral administration of GABA at a dose of 100 or 500 mg/kg body weight/day for 3 days significantly
improved the markedly elevated levels of blood urea nitrogen and creatinine and the reduced creatinine clearance re-
lated to progression of renal failure. Moreover, the rats with acute renal failure exhibited high levels of fractional
excretion of sodium (FENa) dﬁe to alteration of tubule function following injection of glycerol. However, admini-
stration of GABA lowered the FENa levels dose-dependently. Furthermore, urine osmolarity was markedly reduced
in control rats with acute renal failure as compared with normal rats, whereas it was significantly increased by ad-
ministration of GABA at a dose of 500 mg/kg body weight/day. These results indicate that GABA has potential as

a therapeutic agent against the renal damage involved in acute renal failure.

25) Kim H.Y., Yokozawa T., Cho E.J., and Yamabe N.: Protective effects of the Chinese prescrip-
tion Hachimi-jio-gan against diabetic oxidative stress. J. Pharm. Pharmacol., 56: 1299-1305,

2004.
Abstract: We used rats with streptozotocin (STZ)-induced diabetes to investigate the effects of Hachimi-jio-gan on
diabetic oxidative stress. Oral administration of Hachimi-jio-gan, at a dose of 50, 100 or 200 mg/kg body weight/-
day, for 10 days to rats with STZ-induced diabetes resulted in significant dose-dependent decreases in serum levels
of glucose and glycosylated protein, implying that Hachimi-jio-gan improves the abnormal glucose metabolism that
leads to oxidative stress. Hachimi-jio-gan also showed a tendency to reduce the urine volume and significantly re-
duced the elevated urinary protein level. Moreover, rats with STZ-induced diabetes had high serum levels of
superoxide and nitrite/nitrate. However, the administration of Hachimi-jio-gan dose-dependently reduced the over-
production of radicals associated with diabetes, suggesting the role of Hachimi-jio-gan as a radical scavénger that
could protect against diabetic oxidative stress. Furthermore, thiobarbituric acid-reactive substance levels of serum,

and hepatic and renal mitochondria were dose-dependently lower in the Hachimi-jio-gan-treated groups than in the



o1

control diabetic group, which implies that Hachimi-jio-gan would alleviate the oxidative stress associated with dia-
betes through the inhibition of lipid peroxidation. These results indicate that Hachimi-jio-gan is a potential therapeu-

tic agent that will reduce the damage caused by oxidative stress involved in diabetes.

26) Yokoyama K., Shimada Y., Hori E., Nakagawa T., Takagi S., Sekiya N., Kouta K., Nishijo H.,
Yokozawa T., and Terasawa K.: Effects of Choto-san and hooks and stems of Uncaria sinensis
on antioxidant enzyme activities in the gerbil brain after transient forebrain ischemia. J.
Ethnopharmacol., 95: 335-343, 2004.
Abstract: Previously, we revealed that oral administrations of Choto-san, a Kampo formula, and the hooks and
stems of Uncaria sinensis Haviland (Rubiaceae), a medicinal plant comprising Choto-san, enhanced superoxide
anion and hydroxyl radical scavenging activities in the hippocampus, and prevented delayed neuronal death of py-
ramidal cells in the hippocampal CA1 region in a transient forebrain ischemia gerbil model. In the present study,
for the purpose of clarifying whether the endogenous antioxidant enzymes contribute to these mechanisms, we inves-
tigated the effects of Choto-san extract (CSE) and Uncaria sinensis extract (USE) on superoxide dismutase (SOD),
catalase (CAT) and glutathione peroxidase (GSH-Px) activities in the brain by using the same experimental model.
1.0% CSE or 3.0% USE were dissolved in water and provided to gerbils ad libitum from 7 days prior to
ischemia/reperfusion (i/rp). Seven days of continuous administrations of CSE or USE without i/rp procedure en-
hanced CAT activity but not SOD and GSH-Px activities in both the hippocampus and cortex. CSE elevated CAT
activity in the hippocampus at 7 days and in the cortex at 3 h after i/tp. USE raised CAT activity in both the
hippocampus and cortex at 3 h and 7 days after i/rp. These results suggest that one of the mechanisms of the pro-
tective effects of CSE and USE against transient brain ischemia-induced neuronal damage may be their enhancing
effect on CAT activity in the brain.

27) Cho E.J., Yokozawa T., Rhee S.H., and Park K.Y.: The role of Coptidis Rhizoma extract in
a renal ischemia-reperfusion model. Phytomedicine, 11: 576-584, 2004.

Abstract: The role of Coptidis Rhizoma extract in ischemia-reperfusion rats was examined. The blood levels of
urea nitrogen and creatinine increased significantly more in rats subjected to 24-h reperfusion than those subjected
to 6-h reperfusion following 1-h ischemia, indicating functional kidney damage was more severe after the longer
reperfusion time. These parameters were reduced by oral administration of Coptidis Rhizoma extract. Greater ac-
tivity was exerted in rats given the extract for 30 days than for 10 days prior to ischemia-reperfusion. In addition,
the serum malondialdehyde level was lower, while the glutathione/glutathione disulfide ratio and the activities of the
antioxidation enzymes, superoxide dismutase and catalase, were higher in rats given Coptidis Rhizoma extract orally
for 30 consecutive days prior to 1-h ischemia and 24-h reperfusion in comparison with control rats given water, in-
dicating that Coptidis Rhizoma has a protective action against the renal dysfunction caused by the ischemia and
reperfusion process. Furthermore, renal DNA of rats given Coptidis Rhizoma extract orally showed a significantly
lower DNA fragmentation rate, which was dose-dependent, implying that the extract afforded the kidneys protection
against oxidative stress-mediated apoptosis during the process. Our results suggest that Coptidis Rhizoma has a pro-
tective effect against renal ischemia-reperfusion injury, in that tissue damage due to oxidative stress is reduced, thus

ameliorating renal function impairment.

28) Yokozawa T., Sekiya M., Cho E.J., Kurokawa M., and Shiraki K.: Effect of Wen-Pi-Tang ex-
tract on lung damage by influenza virus infection. Phytomedicine, 11: 625-632, 2004.

Abstract: The effect of Wen-Pi-Tang extract on influenza virus infection in mice was investigated. The administra-

tion of Wen-Pi-Tang extract at a dose of 100 mg/kg body weight for 8 consecutive days to influenza virus-infected

mice reversed the lack of body weight gain and prevented the increase in lung weight caused by the infection in
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comparison with uninfected mice, while allopurinol, a xanthine oxidase (XOD) inhibitor, did not show these effects.
The serum levels of uric acid and allantoin in influenza virus-infected mice were reduced by Wen-Pi-Tang extract
administration. Moreover, Wen-Pi-Tang extract reduced the uric acid level more as the dose administered, 100, 200
and 400 mg/kg body weight, increased although it exerted lower activity than allopurinol. The XOD activity of the
lungs was elevated by influenza virus infection, but Wen-Pi-Tang extract administration inhibited this activity, indi-
cating prevention of lung damage by oxygen free radicals generated by XOD. After the administration of Wen-Pi-
Tang extract to influenza virus-infected mice, the lung superoxide dismutase activity was not significantly different
from that of uninfected mice, whereas lung catalase activity was lower in the former than the latter, but slightly
higher than that of influenza virus-infected mice, suggesting that Wen-Pi-Tang extract may prevent the generation
of highly toxic hydroxyl radicals in the lung. In addition, the administration of both Wen-Pi-Tang extract and
allopurinol reduced the degree of lung consolidation caused by influenza virus infection. In particular, Wen-Pi-Tang
extract reduced the consolidation score in a dose-dependent manner and more markedly than allopurinol did. This
study suggests that Wen-Pi-Tang extract could improve pathological conditions of the lungs induced by influenza

virus infection.

29) Yokozawa T., Kim H.Y., and Yamabe N.: Amelioration of diabetic nephropathy by dried
Rehmanniae Radix (Di Huang) extract. Am. J. Chin. Med., 32: 829-839, 2004.

Abstract: The effects of dried Rehmanniae Radix (Di Huang) extract were investigated using a diabetic nephropathy
model: rats given streptozotocin after nephrectomy. The results showed that this crude drug reduced the magnitudes
of the increases in glucose, urea nitrogen, 5-hydroxymethylfurfural and thiobarbituric acid-reactive substance levels,
with the effects being most marked in the high blood glucose group. The renal histopathological lesions, which were
conspicuous in rats not given dried Rehmanniae Radix extract, were ameliorated considerably in the high blood glu-
cose group given this extract. It appears that dried Rehmanniae Radix extract may be useful as a therapeutic agent
for inhibiting the progression of diabetic nephropathy. On the basis of these results, the possiblé mechanisms of ac-

tion of this crude drug are discussed.
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1) Mahakunakorn P., Tohda M., Murakami Y., Matsumoto K. and Watanabe H.: Antioxidant
and Free Radical-Scavenging Activity of Choto-san and Its Related Constituents. Biological
& Pharmaceutical Bulletin 27:38-46, 2004.
Abstract: The antioxidant properties of Choto-san and its related constituents such as Chotoko and Choto-san with-
out Chotoko, and phenolic compounds contained in Chotoko such as epicatechin, caffeic, acid.and quercetin were
evaluated. In the 1,1-diphenyl-2-picrylhydrazyl (DPPH) radical-scavenging assay, the scavenging activity of
Chotoko (ICso 14.3 pg/ml) was found to be higher than that of Choto-san (ICso 206.2 pg/ml) and Choto-san without
Chotoko (ICso 244.3 pg/ml). Epicatechin (ICso 10.4 uM), caffeic acid (ICso 13.8 uM), and quercetin (ICso 7.1 uM)
also revealed scavenging activity against DPPH radicals. Choto-san (ICso 67.7 ug/ml) exhibited stronger inhibitory
activity against superoxide anion formation than Choto-san without Chotoko (ICso 92.4 png/ml) but weaker activity
than Chotoko (ICso 18.3 pg/ml). The generation of superoxide anion was also inhibited by epicatechin (ICso 175.2
uM), caffeic acid (ICso 141.7 uM), and quercetin (ICso 18.7 uM). In a hYdroxyl radical-scavenging experiment,
Choto-sah (ICso 2.4 mg/ml), Chotoko (ICso 2.2 mg/ml), Choto-san without Chotoko (ICso 2.8 mg/ml), epicatechin
(ICso 3.9 mM), caffeic acid (ICso 3.6 mM), and quercetin (ICso 1.9 mM) exhibited activity. In NG108-15 cells, when
added simultaneously with H,O2 (500 pM), Choto-san (250 ug/ml), Chotoko (250 pg/ml), Choto-san without
Chotoko (500 pg/ml), epicatechin (200 pM), caffeic acid (200 uM), and quercetin (200 uM) effectively protected
cells from oxidative damage. In conclusion, the present results provide evidence that Choto-san acts as an antioxi-
dant and cytoprotective agent against oxidative damage, which is due at least partly to the phenolic compounds con-
tained in Chotoko.

2 ) Sumanont Y., Murakami Y., Tohda M., Vajragupta O., Matsumoto K. and Watanabe H.:
Evaluation of the nitric oxide radical scavenging activity of manganese complexes of
curcumin and its derivative. Biological & Pharmaceutical Bulletin 27:170-173, 2004.

Abstract: Curcumin manganese complex (CpCpx) and diacetylcurcumin manganese complex (AcylCpCpx) were
determined as to their effect on the nitric oxide radical scavenging in vifro method using a sodium nitroprusside gen-
erating NO system compared with their parent compound and astaxanthin, an extreme antioxidant. All compounds
effectively reduced the generation of nitric oxide radicals in a dose dependent manner. They exhibited strong NO
radical scavenging activity with low ICso values. The ICso values of curcumin, diacetylcurcumin, CpCpx and
AcylCpCpx obtained are 20.39+4.10 puM, 28.76+1.48 pM, 9.79+1.50 uM and 8.090.99 pM, respectively.
CpCpx and AcylCpCpx show greater NO radical scavenging than their parent compounds, curcumin and
acetylcurcumin (AcylCp), respectively. However, the ICso values of curcumin and related compounds were found to

be less than astaxanthin, an extreme antioxidant, with the lower ICso value of 3.4270.50 uM.

3) Tohda M. and Watanabe H.: Molecular cloning and characterization of a novel sequence, vof-
16, with enhanced expression in permanent ischemic rat brain. Biological & Pharmaceutical
Bulletin 27:1228-1235, 2004.

Abstract: We reported previously that chronic hypoperfusion induced by permanent occlusion of the bilateral com-
mon carotid arteries (2VO) in rats caused progressive cognitive deficits and neuronal damage in the hippocampus
and the white matter. These changes are similar to those observed in human dementia. Reverse transcription-
polymerase chain reaction (RT—PCR) differential display was carried out to identify mRNAs encoding the intrinsic
factors involved in permanent ischemia from the 2VO rat brain. Over 20 clones which showed different expression
levels in 2VO and sham-operated rats were isolated. One of these, named vof-16, was markedly enhanced the ex-
pression by 2VO. The whole sequence of vof-16 mRNA was 2098 nt. The distribution of vof-16 transcripts was ex-
amined by RT-PCR and in situ hybridization. The results revealed that vof-16 was abundant in the hippocampus, the
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tenia tecta, the piriform cortex and the area around the aorta. The expression levels of vof-16 in 2VO and sham-
operated rat hippocampus were determined by a quantitative PCR method. The expression was abundant in the
hippocampus of rats with cognitive impairment induced by 2VO. In contrast, the expression levels of vof-16 were
lower in the 2VO rats with no impairment and in sham-operated rats. These results suggest that the expression levels

of vof-16 may be related to the cognitive impairment induced by chronic ischemia after 2VO.

4) Tohda M., Sukma M. and Watanabe H.: RNA editing and short variant of serotonin 2C re-
ceptor mRNA in neuronally differentiated NG108-15 cells. Journal of Pharmacological
Sciences 96:164-169, 2004.

Abstract: Two types of serotonin 2C subtype receptor mRNA, receptor-type and short variant, has been reported.
The expression of the receptor-type mRNA could be detected as well as the short variant in NG108-15 cells by using
a high temperature stable reverse transcriptase and the expression of the receptor-type mRNA was enhanced in drug-
induced neuronal differentiated cells. The deleted sequence of the short variant include the RNA editing site by
adenosine deaminase. Analysis of the sequence at the editing site revealed that the mRNA of undifferentiated cells
was highly edited at sites A and B and that cytosine deaminase activity may also be involved in neuronal differen-

tiation.

5) Kang T.H., Murakami Y., Takayama H., Kitajima M., Aimi N., Watanabe H. and Matsumoto
K.: Protective effect of rhynchophylline and isorhynchophylline on in vitro ischemia-induced
neuronal damage in the hippocampus: putative neurotransmitter receptors involved in their
action. Life Sciences 76:331-343, 2004.

Abstract: Rhynchophylline and isorhynchophylline are major tetracyclic oxindole alkaloid components of Uncaira
species, which have been long used as medicinal plants. In this study we examined the protective effects of
rhynchophylline and isorhynchophylline on in vitro ischemia-induced neuronal damage in the hippocampus and in-
teraction of these alkaloids with neurotransmitter receptors in a receptor expression model of Xenopus oocytes. In
vitro ischemia was induced by exposing the hippocampal slices to oxygen- and D-glucose-deprived medium over 8
min. The resultant neuronal damage was elucidated as deterioration of population spike (PS) amplitudes evoked
trans-synaptically by electrical stimulation of Schéffer collaterals and recorded in the CA1l area. Rhynchophylline
and isorhynchophylline, as well as the N-methyl-D-aspartate (NMDA) antagonist (= )-2-amino-5-phosphono-va-
leric acid (APV), the muscarinic M receptor antagonist pirenzepine, and the 5-HT> receptor antagonist ketanserin,
attenuated the in vitro ischemia-induced neuronal damage in a concentration-dependent manner. There was no dif-
ference in the extent of protection against the neuronal damage between rhynchophylline and isorhynchophylline
treatment. In Xenopus oocytes expressing the rat brain receptors encoded by total RNA, both rhynchophylline and
isorhynchophylline reduced muscarinic receptor- and 5-HT> receptor-mediated current responses in a competitive
manner. Together with our previous findings that rhynchophylline and isorhynchophylline have a non-competitive
antagonistic effect on the NMDA-type ionotropic glutamate receptors, the present results suggest that these alkaloids
exert their protective action against ischemia-induced neuronal damage by preventing NMDA, muscarinic Mi, and

5-HT: receptors-mediated neurotoxicity during ischemia.

6 ) Tohda M., Matsumoto K., Hayashi H., Murakami Y. and Watanabe H.: DNA array analysis
of gene expression changes by Choto-san in the ischemic rat brain. Journal of Traditional
Medicines 21:182-186, 2004.

Abstract: The effects of Choto-san on gene expression in the dementia model rat brain were studied using a DNA
microarray system. Choto-san inhibited the expression of 181 genes that has been enhanced by permanent occlusion

of the bilateral common carotid arteries (2VO). Choto-san also reverced the expression inhibition of 32 genes
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induced by 2VO. These results may suggest that Choto-san, which has been therapeutically used as an

antidementive drug, shows therapeutic effects through gene expression changes.

7) Tohda M., Suwanakitch P., Jeenapongsa R., Hayashi H., Watanabe H. and Matsumoto K.:
Expression changes of the mRNA of Alzheimer's disease related factors in the permanent
ischemic rat brain. Biological & Pharmaceutical Bulletin 27:2021-2023, 2004.

Abstract: The rat with permanent occlusion of the bilateral common carotid arteries (2VO) is useful model for the
study of dementia. The expression changes of amyloid precursor protein (APP), secretase, a7 nicotinic acetylcholine
receptor (a7NicR) and acetylcholine esterase (AChE), which are involved in Alzheimer's disease, were examined by
quantitative RT/PCR in this model rat brain. The expression of APP, a7NicR and secretase were increased 4 days
after 2VO. The a7NicR level at 2 days after operation already tended to increase. These result suggest that a7NicR
expression was enhanced at early stage of brain ischemia. Using this model to find drugs which regulate the a7NicR

expression will be useful to assay the materials with anti-dementive effect.

OEEME  Scientific presentation

1) HF¥s, MAR=, EHEAXA, N LEFE, SLEE, EE#5] : Uncaria rhynchophyilla 7V 41 o
A4 KBS A YU a7 4V vdb-HTwIAEREEEIIHIER  TE3EEFN B L 0B B
B, SBTTE H A SHE S, 2004, 3/8-10, Kik.

C2) RHEX, EVVT 4 — A7 2, FEREEL MEMLCHES o b = v 2C A mRNA editing.
ETTE B ARFERFESFES, 2004, 3/8-10, K.

3) Hussein G., Zhao Q., Nakamura M., Iguchi T., Goto H., Sankawa U., Watanabe H:
Antihypertensive and neuroprotective effects of astaxanthin in SHR-SP. & 77[E] 0 AEIHFE L
H4, 2004, 3/8-10, K.

4) M, & EFEE HHEA, EERE], MAR=  —BEKEINFRD < v R E/EMEF I 5
PR OTHRICB T 20K 3 ) v HER0ORS. SE21mMEREY SRS, 2004, 8/21-22, &
L.

5) BHHEAK, v/~7Fa—v FIE— b, RR=E, K EFEE, EEBEGE]  $IEREIC L 2 MEAET
Fv 27 ATEHALIER. S21EFIEERES AL, 2004, 8/21-22, L.

6) FORE, BB, sva v #—v, ZJI#, BNBE, RkE=, EERF], MAR=  SllE;T
MR EEECRIET TR+ v F v OR | REE S LEY coREr. H18EIEAS
o5 /4 FIFgEEGEESS, 2004, 9/10-11, 7.

T) M EFEH, ZERK, FRESR, RHEA, BEMT], mLEt MAR=1v)va74+Y)Din
vitro BIIFEREEMBEREEL Lo b = VEETHE LTI 23R & = DIEHER. EEEK
REEAIEE v v R ¥ v 42004, 2004, 9/10-11, &ZEHE. .

8) #_LFFH, WE, FEE=, FHEN, HHEA, EEKE], MAK= 1BHNENFRO <Y X2

' RIRRENREE IC Xt 3~ 5 SURRBLOIEH. 555650 H A FESINE 4, 2004, 9/23-24, /ME.

9) #8E, W EFE, FRE=, HHEAX, EEHE], MAK=  —BEKEMFEFRED < v 2 2R
ElC T AHEHOTHRICB T 2L 20) YRERBLU =05 v ZEKOBEE. HARIHA
R P ER TN, 2004, 11/13, R,

10) #MFEH, HHEA, EAfpe], N EFEE, MARK=  BHENMELS v b OBERFREEMCKRITTH
BRE O E. HAFEFSILFEEE111EIFI%, 2004, 12/5, 4iR.

11) HOH12E, Zhao Q., Hussein G., =JI1#, hFBEE, HBEE =, FEBHGE, MARK=  GlIE&RT

MERBEIC S % BEFAHK astaxanthin OZE. HAEFZILEESRE111EIH2, 2004, 12/5, &



61

OBEHEE  Invited lectures , ‘
1) Matsumoto K. Pinna G., Watanabe H., Guidotti A., Costa.: Social isolation stress: Behavioral and
Neurochemical Aspects. 5th World Congress on Stress, 2004, 6/18-19, London.
2) MAKR= 1 2 b LR, RE, RE-ITHERO D HH &S, EHEEYy < — & 3+ —2004, 2004,
8/30-9/1, L. '
3) MARRE : MM HERFERE € 7 VR B 5 SR O FEERME F — 8RB O D R % R O RER IR
SEHEA T —. FE25RIFIEEM AR - —, 2004, 10/23, E1L.

OZ Dt Others
1) MARR=: HEH—20E ) « 2 O%hR—. 5 I EMEERERER L I F— [1BAEIILFL
DH P FOEEHK | KB S &ATRR] , 2004, 8/9-11, EiL.

OH[EFFE Co-oparative researches

Edl

1) HERE, SLEE LEBET @ TERFERFEEFWRR, [ 74 E2HEHOA v -7
Wi a4 FRICBET 3 RIZRERRIEMYE] 1994, 4 -

=5

1) (LIBFIE, SHERK  LERFRFREREFREMIEM, /v e F— X = T4 I XbF
LEYIERZER, (X A ASOEBEER W] 1994, 4- '

2) Erminio Costa, Alessandro Guidotti : 7 * U A &REA U / A MILKF > A ITBRAEGHEFILRT,
[Z b v RSRREICI I BHREEMER 7 o 4 FORE]] 1997, 4-

3) Opa Vajragupta: # 1 EE< b F v REFEREEH [SOD mimics O RIMNE HREE <65 2 MHEITEH
DRFFE] 2001, 4/1 -

O REEBIRIL  Acquisition of research funds

1) CHRIFEERIEFES, BBRIEC (RE  MAKS) [GABA MR REAEREI B L UX b L 2R
BEERBIC B 2 NRMEERE R 7 o4 Fo®RE] 27077 (Q/24E8)

2) XERFERENRE, 2O RRETER 7 e 75 & (O RAIR=E) TERFEDORNCIL
B -BoEREORIE] 20077

3) SCRFIEE bR, AHEIIRE (RE | REEA) TRIELGILE I X 5 MPEEFREZE i
4 % BRI 15007 (2/24E8)

4) ZEWEE, (W) JbBEEEEdibt v s — MARRD) HSFEa vy — v 7 LFERREESE
[EHERIC L B2 7 R 9 +4 v T v ORERCRERFEEIEROBTE] 3707

OMEETEEE Research members

WA 3 L pTHE=, KEFVWTE

BRI A SRR KGR, REEN

REFBERI 2 4 - HOm3E, FEE=

REFBE%E 2 £ . Yaowared Sumanont

ABEANEEHFRE :

HARZEMIRE S « R RFRIESE

Ms. Arunya Sribusarakum (=t F ¥ K%, 2004,1/9-3/4)
Dr. Lewanich Pathama (R Y +# ) v v 4 o —RKREFEERFIEEE, 2004, 2/2-3/30)
Dr. Lewanich Pathama (R +# 1) v v 4 o — REFEERZEIENEREE, 2004, 9/2-11/29)
Dr. Prawpan Suwanakitch (L2 7 v K&, 2004, 2/2-3/31)



62

Mr. Do Thanh Phu (X » 7 &Y 5EEr, 2004, 2/6-3/22)

Dr. Boonyong Tantisira (F = 5 o v 2 v REEKFIRE, 2004,2/15-18)

Dr. Mayuree Tantisira (F = 5 0 v 3 v KZFHEEH, 2004,2/15-18)

Dr. Tran Van Hien (b > &ZEWEH9THT, 2004, 3/1-3/30)

Dr. Preecha Boonchoong (v & ¥ 5 F + ¥ =— K2, 2004, 8/1-9/30)

Dr. Nattawut Saelim (v X 7 YR, 2004, 9/16-11/12)
BEHEE LY 5 —

Dr. Ghazi Hussein (Assistant of Khartoum University, 2001/4/1-)

OFfL (L, BL) EE#E Academic degrees and theses

B S5
IHNEE : BEEEIC X 2 1BETH OB/ EMANHRER 7 o 4 F OBEH:
PR EE | SR OMRAEE « RN U Z D 7 =/ — VRS OPUREZEIEH

ELEEE) : :
REHE=F  LYRBRTEO—REEEARUV X 3R 5 I vEREEEREE T 228
BES WL AE TS oA FRSO TRt o b = v 2 ZRAKERENIEIE A — T B B &

UERAEEFIIE—
BT -

Pramote Mahakunakorn: Study on oxindole alkaloids isolated from Uncaria species: neurotransmitter receptor-

W

based approaches for treating and preventing neurodegenerative disorders with memory impairment



63
W’ﬁﬁ?i'f t?ﬁﬁ Division of Pathogenic Biochemistry

H B BEAR BRE Professor : Ikuo Saiki (Ph.D.)
pEde B 72HH  Associate Professor Hiroaki Sakurai (Ph.D.)

B F /SR FE— Assistant Professor  Keiichi Koizumi (Ph. D.)

OBFEBER  Aims of the research projects

KB L, FREEOHELFTIE AT & &b, MEREASUEL OV ORI RIETHRE
AL, SR, &5 WIGBEFERICHE T 5 2 E2BNE LTV 5,

R A TiMT, BB S PICE NS H 5 WiMEEY AW T, B4 OREICENEY)
DR E 7 ODIEEREADT L~V THEIT 5, [3E] & Wb Rl Mie % & T T,
FIEFHFESAEE L T2 0BENEEET L, EYoshRAE & OREEMEH & 2 ORIFEHIE
AT 5, B, B, %, 7TUUF-RELEEZFNIC L TR EIT-> TV 5,

HFEBEE  Research projects

1) HSABEHERE DI & = OHIE
1) BAEKICT 57 €A1 v OfERBRFIERA L IR~ OIGH
2) BAEBREE 7 VOERE Z OKICBIS ¢ 5 510 T OBR
3) EHEYE G & U 7 dS ARt OMIHIYIE OB

0) ¥ F IVSENTIC & B RRERIBIRERE o it
1) TAKI1 /& Lo rFHE
2) NF-xkB ® Y vER{tO@Er
3) BRGE Y 7 F VITEELE RF TEHIEORER

M) BEHERT — 5 — * — NIEEEOBR .
1) EHEROITOMIBAZHIE LMo 74 3 v 7 « % — VEIT



64

OFRZE v
1) Nakamura E.S., Koizumi K. Kobayashi M. and Saiki L: Inhibition of lymphangiogenesis-
related properties of murine lymphatic endothelial cells and lymph node metastasis of lung
cancer by the matrix metalloproreinase inhibitor MMI270. Cancer Sci, 95: 25-31, 2004
Abstract: Based on a previous report on the effect of a matrix metalloproteinase (MMP) inhibitory compound,
MMI270, in regulating tumor-induced angiogenesis, as well as recent findings concerning functional correlations
among tumor metastasis, angiogenesis and lymphangiogenesis, we investigated the anti-metastatic efficacy of
MMI270 in a murine model of lymph node metastasis of lung cancer, and analyzed whether this inhibitor could also
regulate lymphangiogenesis-related properties of murine lymphatic endothelial cells (LECs) and invasive properties
of Lewis lung cancer (LLC) cells. The observation that MMI270 led to a significant decrease in the weight of tumor-
metastasized lymph nodes of mice led us to test its anti-lymphangiogenic and anti-invasive effects in vitro. Murine
LECs were characterized by an in vitro tube formation assay, by semi-quantitative RT-PCR assay to examine the ex-
pression of mRNAs for flt-4, Flk-1, Tie-1, Tie-2, CD54/ICAM1, vWF, MMPs and uPA, and by western blotting to
confirm the protein expression of flt-4 and CD31/PECAM. This is the first report on the expression of MMP-2,
MMP-9 and MT1-MMP in murine LECs, as well as on the inhibition of their enzymatic activity, and of the invasive
ability and tube-forming property of LECs by an MMP inhibitor. Furthermore, MMI270 was shown to strongly in-
hibit the activity of MMP-2 and -9 produced by LLC cells and the invasion of these cells through Matrigel. In sum-
mary, the present results indicate that MMI270, apart from its anti-tumor angiogenic application, might be useful as
an anti-metastatic drug, on the basis of its downregulatation of both the lymphangiogenesis-related properties of

LECs and the invasive properties of LLC cells in vitro.

2 ) Teerawatanasuk N., Nakamura E.S., Koizumi K., Wangmaneerat A., Komatsu K. and Saiki
I.: Anti-invasive and ant-angiogenic activities of Curucuma sp. extracts. J. Trad. Med., 21:
27-33, 2004.

Abstract: Extracts of a herbal plant, Curcuma sp. (Zingiberaceae), were investigated for their anticancer activities.
The rhizome of this plant is used in Thai folk medicine to treat cancers and to promote wound healing. In the present
study, we performed preliminary bioassays to assess the anti-invasive and anti-angiogenic activities of the methanol
(MeOH) and ethyl acetate (EtOAc) extracts. We found that both extracts produced moderate cytotoxic effects against
murine hepatocellular carcinoma CBO140C12 cells. Interestingly, the EtOAc extract exhibited remarkable inhibitory
effects on the invasion and migration of tumor cells in vitro, and on the adhesion of tumor cells to various
extracellular matrix proteins. Moreover, the EtOAc extract also inhibited the formation of tube-like structures by he-
patic sinusoidal endothelial (HSE) cells cultured on Matrigel-coated substrate, suggesting its anti-angiogenic activity.
Altogether, our preliminary results indicate that the EtOAc extract contains active constituents that could potentially

be developed into anticancer agents.

3 ) Majima T., Yamada T., Tega E., Sakurai H., Saiki I. and Tani T.: Pharmaceutical evaluation
of licorice before and after roasting. J. Pharm. Pharmacol., 56: 589-595, 2004.

Abstract: Liquorice has been used for allergic-inflammatory and liver disorders in both traditional Chinese and
modern medicine. In traditional Chinese formulations, it is mainly roasted liquorice that has been used rather than
un-roasted liquorice. We have compared the pharmaceutical characteristics of liquorice before and after roasting to
clarify the pharmaceutical significance of the roasting. Although roasted liquorice contained less glycyrrhizin (an
anti-allergic component) than un-roasted liquorice, the inhibitory potency of roasted liquorice extract (200 mg x kg
(-1)) on immunoglobulin E (IgE)-mediated triphasic ear swelling in mice was much greater compared with un-
roasted liquorice. To search for additional active ingredients, roasted liquorice extract was subjected to gel-

chromatography to give an anti-allergic fraction (Fa) of molecular weight ranging from 15000 to 200000 or more,
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in which glycyrrhizin was not detected. By testing the activity of the various fractions, it was proved that the anti-
allergic effect of roasted liquorice was due to glycyrrhizin, its metabolite glycyrrhetic acid, and the Fa fraction. The
inhibitory potency of the Fa fraction (15 and 75 mg x kg(-1)) prepared from roasted liquorice was stronger than that
prepared from un-roasted liquorice. Therefore, a pharmaceutical implication of roasting the liquorice seems to be as-
sociated with an increase in the anti-allergic property of the Fa fraction. It is notable that oral administration of the
high molecular mass fraction (Fa) significantly inhibited IgE-mediated ear swelling six days after challenge at doses

as low as 3, 15 or 75 mg x kg(-1).

4 ) Saiki I.: Review, Kampo formulations and allergic inflammatory diseases - Efficacy for
murine IgE-mediated triphasic cutaneous reaction -. J. Trad. Med., 21: 51-66, 2004.

Abstract: We found that passive sensitization with anti-DNP IgE antibody followed by the challenge with DNFB
to the mouse ear can induce the triphasic cutaneous reactions (ear swelling) of immediate phase response (IPR), late
phase response (LPR) and very late phase response (VLPR), peaking at 1 h, 24 h and 8 days after the challenge, re-
spectively. IPR was absent in mast cell-deficient mice but LPR was sufficiently observed, and vLPR was partly at-
tenuated. LPR is a T cell-independent response, while vLPR is almost completely absent in T cell-deficient nude
mice. Thus, the third phase response (vLPR) with massive infiltration of eosinophil actually represents an important
inflammatory reaction mediated by T cells and partially mast cells. In this model, some Kampo formulations and
synthetic anti-allergic agents inhibited the IgE-mediated triphasic cutaneous reaction. The inhibitory effects of the
Kampo formulations on the triphasic cutaneous reaction were divided into several groups according to the efficacies
for IPR/LPR/VLPR. For instance, the group consisting of formulations such as Tokaku-joki-to (Tao-He-Cheng-Qi-
Tang, BkI%ESKE), Ji-zuso-ippo (Zhi-Tou-Chuang-Yi-Fan, iAEHE—7), Sho-sei-ryu-to (Xiao-Qing-Long-Tang, (/I
##%) and Sho-saiko-to (Xiao-Chai-Hu-Tang, /NE##%5) significantly inhibited IPR, LPR and vLPR (i.e. +/+/+
group that showed inhibitory effects against the triphasic response), similar to the effect of prednisolone as a positive
control. Oral administration of Yokukan-san (Yi-Gan-San, #IfF#), an anti-psychosis drug in Kampo medicine, at-
tenuated the isolation stress-exacerbated triphasic skin reactions in a dose-dependent manner, while it had almost no
effect on the cutaneous reactions in the unstressed group-housed mice. On the other hand, the i.p. administration of
diazepam, a classic benzodiazepine receptor agonist, suppressed the enhanced IPR and LPR in socially isolated mice,
but surprisingly stimulated vLPR in both stressed and unstressed mice, differing from the efficacy of Yokukan-san.
This article focuses on the anti-allergic properties of Kampo formulations and describes the effect of some Kampo
formulations on IgE-mediated triphasic skin reaction in group-housed or socially isolated mice. We also discuss the
mechanism of the inhibitory action and the importance of the formulation and the constituent drugs in determining

the efficacy.

5 ) Suntornsuk L., Koizumi K., Saitoh Y., Nakamura E.S., Kammasud N., Vajaragupta O. and
Saiki I.: Anti- angiogenic effect of curcumin, curcumin ethylenediamine derivative and
curcumin ethylenediamine manganese complex. J. Trad. Med., 21: 94-99, 2004.

Abstract: We investigated the anti-angiogenic effect of curcumin, curcumin ethylenediamine derivative (curcumin
ED) and curcumin ethylenediamine manganese complex (curcumin EDMn) through the inhibition of the formation
of tube-like structures by human umbilical vascular endothelial cells (HUVEC). Curcumin, curcumin ED, curcumin
EDMn did not show cytotoxicity to HUVEC at concentrations equal and lower than 10 pM. At the concentration
of 10 uM, curcumin, curcumin ED and curcumin EDMa inhibited the tube formation by approximately 94%, 40%
and 65%, respectively. These results suggest that curcumin ED and curcumin EDMn might be useful as anti-
angiogenic drugs in addition to their anti-lipid peroxidase and superoxide dismutase activities as described in our

previous studies.
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6 ) Hirabayashi Y., Yamaguchi K., Shiraishi N., Adachi Y., Saiki I. and Kitano S.: Port-site me-
tastasis after CO: pneumoperitoneum: Role of adhesion molecules and prevention with
antiadhesion molecules. Surg. Endosc., 18: 1113-1117, 2004.

Abstract: BACKGROUND: Port-site metastasis is a continuing problem in laparoscopic cancer surgery. To clarify
the role of adhesion molecules in the development of port-site metastasis, particularly with regard to prevention, we
performed experiments in which port-site metastasis was inhibited using antibodies against extracellular matrix pro-
teins or the active Arg-Gly-Asp (RGD) peptide after CO2 pneumoperitoneum in a murine model. METHODS: We
examined the development of port-site metastasis under the following conditions: (1) CO: pneumoperitoneum with
or without hyaluronic acid and anti-integrin or anti-CD44 antibody and (2) CO: pneumoperitoneum and a RGD pep-
tide or pseudo-RGD sequence peptide (FC-336). BALB/c mice ( n = 130) were injected with 5 x 10(5) human gastric
cancer cells (MKN45) and either antibody or peptide, treated with CO. pneumoperitoneum, and injected
intraperitoneally with antibody or peptide for 5 days. Three weeks after CO2 pneumoperitoneum, the frequency and
weight of port-site metéstatic tumors were determined. RESULTS: Anti-integrin antibody significantly decreased the
weight of port-site metastatic tumors without hyaluronic acid (control vs anti-integrin: 8.2 +/- 7.1 vs 3.6 +/- 4.5 mg;
p < 0.05) but not the frequency of port-site metastases. With hyaluronic acid, the frequency of port-site metastasis
and the weight of port-site metastatic tumors were significantly decreased both by anti-integrin and by anti-CD44 an-
tibody (control vs anti-integrin and anti-CD44; 95% and 8.5 +/- 7.2 mg vs 50% and 3.1 +/- 4.3 mg and 55% and 3.3
+/- 5.1 mg, respectively; p < 0.05). RGD peptide and FC-336 also inhibited port-site metastasis in a dose-dependent
manner. CONCLUSION: Cell adhesion molecules integrin and CD44 play an important role in the development of
port-site metastasis after laparoscopic cancer surgery. Intraperitoneal injection of RGD peptide or pseudo-RGD se-

quence peptide (FC-336) can prevent port-site metastasis.

7) Yoshioka Y., Tsutsumi Y., Mukai Y., Shibata H., Okamoto T., Kaneda Y., Tsunoda S.,
Kamada H., Koizumi K., Yamamoto Y., Mu Y., Kodaira H., Sato-Kamada K., Nakagawa S.
and Mayumi T.: Effective accumulation of poly(vinylpyrrolidone-co-vinyl laurate) into the
spleen. J Biomed. Mater. Res. 70A: 219-223, 2004.

Abstract: To optimize polymer-conjugated drugs as a polymeric drug delivery system, it is essential to design poly-
meric carriers with tissue-specific targeting capacity. Previously, we showed that polyvinylpyrrolidone (PVP) was
the most suitable polymeric carrier for prolonging the blood-residency of drugs, and was one of the best parent poly-
mers to design the polymeric carriers with targeting capacity. In this study, we synthesized some hydrophobic PVP
derivatives, poly(vinylpyrrolidone-co-styrene) [poly(VP-co-S)] and poly(vinylpyrrolidone-co-vinyl laurate)
[poly(VP-co-VL)], and assessed their biopharmaceutical properties after intravenous administration in mice. The
elimination of hydrophobic PVP derivatives from blood was the same as PVP, and the plasma half-lives of poly(VP-
co-S) were almost similar to that of poly(VP-co-VL). Poly(VP-co-VL) efficiently accumulated in the spleen,
whereas poly(VP-co-S) effectively accumulated in the liver. The level of poly(VP-co-VL) in the spleen was about
20 times higher than PVP and poly(VP-co-S). These hydrophobic PVP derivatives did not show any cytotoxicity
against endothelial cells in vitro. Thus, poly(VP-co-VL) may be a useful polymeric carrier for drug delivery to the
spleen. This study will provide useful information to design optimal polymeric carriers with targeting capacity to the

spleen and liver.

8 ) Nagakawa O., Akashi T., Hayakawa Y., Junicho A., Koizumi K., Fujiuchi Y., Furuya Y.,
Matsuda T., Fuse H. and Saiki L: Differential expression of integrin subunits in DU-145/AR
prostate cancer cells. Oncology Rep., 12: 837-841, 2004.

Abstract: We have established a clonal DU-145 prostate cancer cell line (DU-145/AR) stably transfected with an-

drogen receptor cDNA. We investigated the expression of integrin subunits, adhesion to extracellular matrices, the
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invasion of DU-145/AR prostate cancer cells. The expression of various integrin subunits and adhesion to various
extracellular matrices in DU-145, DU-145/Neo and DU-145/AR cells were examined. The haptoinvasion and the
haptotactic migration of these cells were investigated using a Transwell cell culture chamber assay. DU-145/AR cells
exhibited lower expression of alpha6é and beta4 integrin subunits and higher expression of alpha2 and alpha5 than
DU-145 cells. DU-145/AR cells showed significantly lower adhesion to fibronectin, laminin-1 and laminin-5 than
DU-145/ Neo cells, whereas DU-145/AR cells showed higher adhesion to type I and type IV collagen.
Haptoinvasion of DU-145/AR cells into Matrigel/fibronectin-coated filter was significantly reduced as compared
with DU-145/Neo or DU-145 cells, but there was no significant difference between DU-145/AR and control cells
in the haptotactic migration to fibronectin. Dihydrotestosterone (DHT) inhibited the invasive ability of DU-145/AR
cells. These results indicate that androgen receptor may play a role in the regulation of adhesion to the extracellular

matrices and invasion of prostate cancer cells through influencing the expression of specific integrin subunits.

9 ) Ishihara K., Kawaguchi T., Matsuya Y., Sakurai H., Saiki I. and Nemoto H.: Synthesis and
Biological Evaluation of Macrosphelide Cores, Eur. J. Org. Chem., 19: 3973-3978, 2004.

10) Hu J., Nakano H., Sakurai H. and Colburn N.H.: Insufficient p65 phosphorylation at S536
specifically contributes to the lack of NF- kB activation and transformation in resistant JB6

cells. Carcinogenesis, 25: 1991-2003, 2004.
Abstract: NF-xB activation is required for TNF-alpha-induced transformation of JB6 mouse epidermal cells.
Deficient activation of p65 contributes to the lack of NF-kB activation in transformation-resistant (P-) cells. We hy-
pothesized that the differential NF-xB activation involves differential p65 phosphorylation arising from enzyme ac-
tivity differences. Here we show that TNF-o induces greater ERK-dependent p65 phosphorylation at S536 in
transformation sensitive (P+) cells than in P- cells. Our results establish that limited ERK content contributes to a
low IxB kinase (IKKP) level, in turn resulting in insufficient p65 phosphorylation at S536 upon TNF-alpha stimu-
lation in P- cells. Phosphorylation of p65 at S536 appears to play a role in TNF-a-induced p65 DNA binding and
recruitment of p300 to the p65 complex as well as in release of p65 bound to HDAC! and 3. Blocking po5
phosphorylation at $536, but not at S276 or S529, abolishes p65 transactivational activity. Over-expression of p65
but not p65 phosphorylation mutant (S536A) in transformation-resistant P- cells renders these cells sensitive to TNF-
a-induced transformation. Over-expression of p65 phosphorylation mimics p65-S536D or p65-S536E in P- cells and
also rescues the transformation response. These findings provide direct evidence that phosphorylation of p65 at S536
is required for TNF-a-induced NF-kB activation in the JB6 transformation model. The lack of NF-«kB activation
seen in P- cells can be attributed to an insufficient level of p65 phosphorylation on S536 that arises from insufficient
IKK that in turn arises from insufficient ERK. Thus, p65 phosphorylation at S536 offers a potential molecular tar-

get for cancer prevention.

11) Aozuka Y., Koizumi K., Saitoh Y., Ueda Y., Sakurai H. and Saiki I.: Anti-tumer angiogenesis
effect of aminopeptidase inhibitor bestatin against B16-BL6 melanoma orthotopically im-
planted into syngeneic mice. Cancer Lett., 216: 35-42, 2004.

Abstract: We investigated the effect of bestatin, an inhibitor of aminopeptidase N (APN)/CD13 and aminopeptidase
B, on the angiogenesis induced by B16-BL6 melanoma cells. Oral administration of bestatin (100-200 mg/kg/day)
was found to significantly inhibit the melanoma cell-induced angiogenesis in a mouse dorsal air sac assay.
Additionally, anti-APN/CD13 mAb (WM15), which neutralizes the aminopeptidase activity in tumor cells, as well
as bestatin inhibited the tube-like formation of human umbilical vein endothelial cells (HUVECs) in vitro.
Furthermore, the intraperitoneal administration of bestatin (50-100 mg/kg/day) after the orthotopic implantation of

B16-BL6 melanoma cells into mice reduced the number of vessels oriented towards the established primary tumor
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mass on the dorsal side of mice. These ﬁhdings suggest that bestatin is an active anti-angiogenic agent that may in-
hibit tumor angiogenesis in vivo and tube-like formation of endothelial cells in vitro through its inhibition of
APN/CD13 activity.

12) Ueda Y., Yamagishi T., Ikeya H., Hirayama N., Itokawa T., Aozuka Y., Samata K., Nakaike
S., Tanaka M., Ono M. and Saiki L.: VGF1155, a novel binding antagonist of VEGF inhibits
angiogenesis in vitro and in vivo. Anticancer Res., 24: 3009-3017, 2004.

Abstract: The process of angiogenesis involves the formation of new blood vessels from established vasculature and
is essential for progressive tumor growth and metastasis. Since vascular endothelial growth factor (VEGF) plays a
pivotal role in tumor angiogenesis, it is reasonable to expect that antagonizing VEGF binding to its receptor may be
effective in cancer therapy. Our previous study found that a novel low molecular weight compound, VGA1155, in-
hibited binding between radioisotope-labelled VEGF and cells overexpressing its two receptors, Flt-1 and KDR/Flk-
1, that is, NIH3T3-Flt-1 and NIH3T3-KDR, respectively. In the present study, we investigated the anti-angiogenic
effects of VGA1155 based on VEGF inhibition. VGA1155 inhibited VEGF-induced DNA synthesis of human um-
bilical vein endothelial cells (HUVEC) and human retinal endothelial cells (HREC) in a concentration-dependent
manner. VGA1155 also inhibited VEGF-induced tube formation of HUVEC in vitro and tumor angiogenesis toward
B16-BL6 melanoma after orthotopic implantation into the skin of the back. On the other hand, VGA 1155 did not
affect the proliferation of human epidermoid carcinoma (KB) cells and mouse mammary carcinoma (MM2) cells. It
~ also had no effect on the activity of several cytosolic kinases such as p55fyn and p56lck. These findings suggest that
VGAL1155 inhibits endothelial cell growth and angiogenesis by inhibiting VEGF function but not non-specific

cytotoxicity. VGA1155 thus exhibits promise as an antiangiogenic or anti-tumor agent with fewer side-effects.
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1) Ishikawa T., Nakayama S., Nakagawa T., Horiguchi K., Misawa H., Kadowaki M., Nakao A.,
Inoue S., Komuro T. and Takaki M.: Characterization of in vitro gutlike organ formed from
mouse embryonic stem cells. American Journal Physiology—Cell Physiology, 286:1344-1352,
2004.
Abstract: Using an embryoid body (EB) culture system, we have made a functional organlike cluster: the "gut" from
embryonic stem (ES) cells (ES gut). There are many types of ES clusters, because ES cells have a pluripotent ability
to develop into a wide range of cell types. Before inducing specific differentiation by exogenously added factors, we
characterized comprehensive physiological and morphological properties of ES guts. Each ES gut has a hemispheri-
cal (or cystic) structure and exhibits spontaneous contractions [mean frequency: 13.5 +/- 8.8 cycles per min (cpm)].
A dense distribution of interstitial cells of Cajal (ICC) was identified by c-Kit immunoreactivity, and specific
subcellular structures of ICC and smooth muscle cells were identified with electron microscopy. ICC frequently
formed close contacts with the neighboring smooth muscle cells and occasionally formed gap junctions with other
ICC. Widely propagating intracellular Ca(2+) concentration oscillations were generated in the ES gut from the ag-
gregates of c-Kit immunopositive cells. Plateau potentials, possibly pacemaker potentials in ICC, and electrical slow
waves were recorded for the first time. These events were nifedipine insensitive, as in-the mouse gut. Our present
results indicate that the thythmic pacemaker activity generated in ICC efficiently spreads to smooth muscle cells and
drives spontaneous rhythmic contractions of the ES gut. The present characterization of physiological and morpho-
logical properties of ES gut paves the way for making appropriate models to investigate the origin of rhythmicity in

the gut.

2 ) Ogura Y., Suruga K., Mochizuki H., Yamamoto T., Takase S. and Goda T.: Postnatal changes
in gene expression of retinal dehydrogenase and retinoid receptors in liver of rats. Life
Sciences, 74:1519-1528, 2004.

Abstract: Retinoic acid (RA) plays important roles in cellular differentiation and proliferation in various tissues in-
cluding the liver. To explore a possible role of RA in the postnatal development of hepatic function, we analyzed
RA-generation enzyme activity and the RA-related hepatic gene expressions in the suckling and weaning rats. At 5
days after birth, retinal dehydrogenase (RALDH) activity in the liver was relatively high. Its activity decreased by
70% until day 17, and then it gradually increased to a high level by the completion of weaning period. Northern blot
analysis showed that RALDH2 mRNA levels decreased in the suckling period, whereas RALDHI mRNA levels in-
creased in the weaning period. Retinoid X receptor alpha (RXRalpha) mRNA levels increased in the suckling period
and attained to a higher level at 17 days after birth. Retinoic acid receptor alpha (RARalpha) mRNA level showed
only a slight and temporary increase on day 13. The mRNA levels of hepatocyte nuclear factors (HNF-4 and HNF-
lalpha) exhibited parallel increases around suckling-weaning period, and the transcript levels of albumin, a typical
target gene of the hepatocyte nuclear factors, increased during the suckling-weaning transition period.
Electrophoretic mobility shift assay using a putative nuclear receptor-binding element on rat HNF-1 alpha gene re-
vealed that HNF-4 homodimer, but not RXRalpha homodimer, bound to this element. These results suggest that
postnatal expressions of hepatocyte-specific genes might be up-regulated by retinoid receptors, which may be related

with the alterations of RALDH expression during postnatal development in the liver.

3 ) Kuramoto H., Oomori Y., Murabayashi H., Kadowaki M., Karaki S., and Kuwahara. A.:
Localization of neurokinin 1 receptor (NK1R) immunoreactivity in rat esophagus. Jounal of
Comparative Neurology, 478:11-21, 2004.

Abstract: The aim of the present immunohistochemical study was to investigate the localization of neurokinin 1 re-

ceptor (NK1R) in rat esophagus and examine the relationship between NK1Rs and intrinsic cholinergic, nitrergic, or
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substance P (SP) neurons. NK1R immunoreactivity (IR) was observed on the nerve cell bodies in the myenteric gan-
glia throughout the esophagus, but not on striated muscles and smooth muscle cells of the muscularis mucosae. The
frequency of occurrence of NK1R neurons was highest in the cervical esophagus and lowest in the lower thoracic
esophagus. Considerable immunoreactivity was seen on the nerve cell surfaces and was also present in the cytoplasm
of cell somas and in the initial part of the axons, but not in any other nerve fibers or terminals. Dogiel type I-like
morphology was observed in some of the NK1R neurons; however, the majority exhibited polymorphic morphology.
Double immunolabeling indicated that a majority (77%) of the NKIR neurons were immunoreactive for choline
acetyltransferase (ChAT), while a minority (23%) were immunoreactive for nitric oxide synthase (NOS)-IR. Most
of the NK1R neurons (92%) were innervated by the SP nerve fibers. Triple immunolabeling indicated that 70% of
the NK1R neurons were associated with intrinsic SP nerve fibers (without CGRP-IR), 59% were associated with ex-
trinsic SP nerve fibers (with CGRP-IR), and 35% were associated with both intrinsic and extrinsic SP nerve fibers.
These results suggest that SP/tachykinin released from the SP nerve fibers of intrinsic and/or extrinsic origin acti-
vates the predominantly intrinsic cholinergic neurons via NK1Rs to influence neuronal transmission or motility in

rat esophagus.

4 ) Kadowaki M., Kuramoto H. and Takaki M.: Combined determination with functionnal and
morphological studies of origin of nerve fibers expressing transient receptor potential
vanilloid 1 in the myenteric plexus of the rat jejunum. Autonomic Neuroscience-Basic &
Clinical, 116:11-18, 2004.

Abstract: The aim of this study was to determine the action of capsaicin in isolated rat intestine and the origin of
nerve fibers expressing transient receptor potential vanilloid 1 (TRPV1: capsaicin receptor) in the rat jejunum by
combination of functional and immunohistochemical experiments. Capsaicin (1 microM) produced a prolonged re-
laxation response (52. +/-15.3% of the relaxation response to papaverine, mean +/- S.D., n=27) of the isolated jeju-
num in the presence of atropine and guanethidine. Pretreatment with the TRPV1 antagonist, capsazepine (10
microM) and ruthenium red (3 microM) significantly reduced the relaxation response to capsaicin by 78% (P<0.01)
and 38% (P<0.05), respectively. Tetrodotoxin and calcitonin gene-related peptide (CGRP)-desensitization signifi-
cantly reduced the response to capsaicin by 72% (P<0.01) and 42% (P<0.01), respectively. Therefore, we investi-
gated the distribution of TRPV1-immunoreactivity (IR) in the myenteric plexus of the rat jejunum. Using antisera
raised against either the N-terminal or C-terminal domains of rat TRPV1, TRPV1-IR was present in the nerve fibers,
but not in the cell bodies of myenteric neurons. These TRPV1-immunoreactive nerve fibers were running in
myenteric ganglia and their interconnecting strands. Most TRPV1-immunoreactive nerve fibers showed CGRP-IR,
whereas few VRI-immunoreactive nerve fibers showed substance P-IR. After chronic denervation of the extrinsic
nerve supply to the jejunum, both the relaxation response to capsaicin and TRPV1-immunoreactive nerve fibers
completely disappeared. These findings indicate that these TRPV1-immunoreactive nerve fibers in the rat jejunum
derive from extrinsic neurons and that activation of TRPV1 produces the relaxation response in the rat jejunum, at

least in part, through the release of CGRP from nerve fibers expressing TRPV1.
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6 ) Kuramoto H. and Kadowaki M.: Immunohistochemical features of calbindin immmunoreactive neurons in
the rat esophagus. 16th International Congress of International Federation of Associations of Anatomists.
2004, 8/22-27, Kyoto.
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OEZE  Original papers
1) Du. C., Fujii Y., Ito M., Harada M., Moriyama E., Shimada R., Ikemoto A. and Okuyama H.:
Dietary polyunsaturated fatty acids suppress acute hepatitis, alter gene expression and pro-
long survival of Long-Evans Cinnamon rats, a model of Wilson Disease. J. Nutr. Biochem.,
15(5) , 273-280, 2004.
Abstract: In the Long-Evans Cinnamon rat, copper accumulates in the liver because of a mutation in the copper-
transporting ATPase gene, and peroxidative stresses are supposed to be augmented. We examined the effects of die-
tary fatty acids on hepatitis, hepatic gene expression, and survival. Rats were fed a conventional, low-fat diet (CE2),
a CE2 diet supplemented with 10 wt% of lard (Lar), high-linoleic soybean oil (Soy), or a mixture of
docosahexaenoic acid (DHA)-rich fish oil and soybean oil (DHA/Soy). Among female rats, the mean survival times
of the DHA/Soy and the Soy groups were longer by 17~20% than in the Lar and the CE2 groups. Among male rats,
the survival times were much longer than in the females, but no significant difference in survival was observed
among the dietary groups. Serum ceruloplasmin levels in female and male rats of all of the dietary groups were simi-
lar. Serum transaminase levels of the DHA/Soy group tended to be lower than in the CE2 group. Histological exami-
nations revealed a marked degeneration in hepatic tissue integrity in the Lar and CE2 groups but not in the DHA/Soy
group. Hepatic levels of metal-related genes, transferrin and ceruloplasmin, as well as those related to bile acid syn-
thesis were up-regulated, and an inflammation-related gene (cyclooxygenase [COX]-2) was down-regulated in the
DHA/Soy group. Some proliferation-related genes were also affected by the dietary fatty acids. These results indi-
cate that polyunsaturated fatty acids suppress the development of acute hepatitis and prolong survival in females, re-

gardless of whether they are of the n-6 or n-3 type, which are associated with altered gene expressions.

2 ) Tokudome S., Ichikawa Y., Okuyama H., Tokudome Y., Goto C., Imaeda N., Kuriki K.,
Suzuki S., Shibata K., Jiang J., Wang J. and Takeda E. : The Mediterranean vs the Japanese
diet. Eur. J. Clin. Nutr., 58(9), 1323, 2004.

Abstract: Both the Mediterranean and Japanese diets are known to be healthy (Tokudome et al, 2000; Trichopoulou
& Vasilopou-lou, 2000; Ferro-Luzzi et al, 2002; Serra-Majem et al, 2003). People of the Mediterranean countries
enjoy a low risk of cardiovascular disease, while Japanese are famous for their longevity/health life expectancy (UN,
1998). However, there are both similarities and discrepancies in intake of foods and beverages between the two
cases. The Mediterranean diet is characterized by high consumption of cereals (wheat), vegetables and fruit, fish and
olive oil (Trichopou-lou & Vasilopoulou, 2000; Ferro-Luzzi et al, 2002; Serra-Majem et al, 2003). Japanese also
consume large amounts of cereals (rice), vegetables and fruit, and fish, but there is much lower intake of energy and
oils/fats (Tokudome et al, 2000; Health Promotion and Nutrition Division, 2003).
In a recent issue of EJCN, Dr Serra-Majem et al (2003) reported an interesting ecological finding that typical
Mediterranean individuals consume high amounts of total lipids (approximately 100g/day in males and 80 g in fe-
males) and also polyunsaturated fatty acids (PUFAs) in males, and lipids (more than 40% energy) and PUFAs in
both genders along with high concentrations and proportions of mono-unsaturated fatty acids (MUFAs), largely from
olive oil.
In contrast, the traditional Japanese diet has been characterized by low intake of total lipids, including saturated fatty
acids, MUFAs and PUFAs, particularly of n-6 PUFAs, not only absolute concentrations as well as proportions
(Okuyama et al, 1997; Tokudome et al, 2000). Howéver, the recent past has seen a change from 20% energy from
lipids to 30%, whereas the ratio of n-6 PUFAs/n-3 PUFAs has shifted from 2-3 to 4-5. We assume that these changes
will enhance the risk of fat-related cancers, cardiovascular disease and cerebrovascular embolisms.
Therefore, we wonder if DR Serra-Majem et al could provide information that the risk of cardiovascular disease is
explained with reference to concentrations and-or percentage energy from total lipids, n-6 PUFAs and n-3 PUFAs

together with its ratio. Furthermore, comments on whether the risk is modulated when the intake of vegetables and
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fruit is adjusted would be welcomed because they contain antioxidant nutrients, including a-tocopherol, carotenoids,
vitamin C and folic acid.

There is evidence that not only ablolute concentrations of total lipids but also the balance of fatty acids of n-6
PUFAs/n-3 PUFAs, in particular, are crucial to our health (Lands, 1995; Okuyama et al, 1997; Rose & Connolly,
1999). We propose that, even if olive oil comprises antioxidant nutrients, intake at high levels may be unhealthy.
According to values for macronutrients set for the Japanese diet (Health Promotion and Nutrition Division, 2003),
intake of 20-25% energy from lipids on average, with more than 50% from carbohydrates and 15-20% from proteins

may be recommended for adults.

3 ) Tatematsu K., Hirose N., Ichikawa Y., Fujii Y., Takami A. and Okuyama H. : Nutritional
evaluation of an inter-esterified perilla oil and lard in comparison with butter and margarine
based on the survival of stroke-prone spontaneously hypertensive (SHRSP) rats. J. Health
Sci., 50(1), 108-111, 2004. ,

Abstract: Some kinds of vegetable oil and a partially-hydrogenated oil shorten the survival of the stroke-prone spon-
taneously hypertensive (SHRSP) rats compared with perilla seed oil, soybean oil and lard. The n-3/n-6 ratio of con-
stituent fatty acids, phytosterol content and other factors in these oils have been proposed to affect the survival of
this strain. Here, we examined the safety of a fat produced by the inter-esterification of perilla oil and lard (Perilla-
Lard) on the bases of the survival of SHRSP rats. The mean survival time decreased in the order of the butter, the
Perilla-Lard, the lard, the margarine and the partially-hydrogenated soybean oil (Hyd.Soy) group. The correlations
between survival time and cholesterol content or phytosterol content in the diet were analyzed, and the probable

health benefits of the new margarine-type fats made of animal fats and oils with high n-3/n-6 ratios were discussed.

4 ) Tatematsu K., Fuma S., Satoh J., Ichikawa Y., Fujii Y. and Okuyama H. : Dietary canola oil
and soybean oil fed to SHRSP rat dams differently affect the growth and survival of their

male pups. J. Nutr., 134, 1347-1352, 2004.
Abstract: Canola oil (Can), as well as some other oils, shortens the survival of SHRSP rats compared with soybean
oil (Soy). Although detrimental factors other than phytosterols have not been identified, they are likely to be hydro-
phobic and transmissible to pups. To test this possibility, female SHRSP rats (F0) were fed a diet supplemented with
Can or Soy and mated at 11 wk of age. The growth of suckling pups (F1) from the Can-fed dams was significantly
retarded compared with that of pups from the Soy-fed dams. Half of the male pups (F1) were weaned to the same
diet as their dams (Can-->Can and Soy-->Soy groups) and the rest were weaned to the other diet (Can-->Soy and
Soy-->Can groups). The survival rate of the male pups (F1) was significantly lower in the Can-->Can group than in
the Soy-->Can group, and in the Can-->Soy group than in the Soy-->Soy group, indicating that the oils fed to dams
differently affected the growth and survival of pups. There were fewer pups per dam in the Can-fed dams (F0) than
in the Soy-fed dams, and in the dams (F1) of the Can-->Can and Soy-->Can groups than in those of the Can-->Soy
and Soy-->Soy groups. Although Can is nutritionally detrimental to SHRSP rats compared with Soy, no direct evi-

dence has been obtained thus far relating these observations to human nutrition.

5) Tatematsu K., Fuma S., Nagase T., Ichikawa Y., Fujii Y. and Okuyama H.: Factors other
than phytosterols in some vegetable oils affect the survival of SHRSP rats. Food Chem.
Toxicol., 42, 1443-1451, 2004.

Abstract: Unusual survival-shortening activities of some vegetable oils were detected in stroke-prone spontaneously
hypertensive (SHRSP) rats, and phytosterol (PS) in the oils and the tissue tocopherol status have been suggested to
be the factors for the activities. Here, we re-evaluated the contribution of PS to the survival-shortening, and exam-

ined the hepatic tocopherol status. A basal diet for rodents and a test oil were mixed at a 9:1 ratio, and the diet was
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given to male SHRSP rats upon weaning. The total and major PS contents of the diets and tissue lipids did not cor-
relate with relative survival time. The free fatty acid fractions obtained by lipase and alkaline hydrolyses of canola
oil (Can) and the original Can contained PS in comparable amounts but the free fatty acid fractions did not exhibit
survival-shortening activities compared with the soybean oil (Soy) group. The activity was not detected in the ethyl
acetate extracts of the aqueous phase after the hydrolysis. When a commercially available PS preparation was added
to the Soy diet at an amount 2.8-fold higher than that in the Can diet, the mean survival time was shortened but was
still significantly longer than that of the Can group. The hepatic tocopherol level was significantly higher in the Can
group than in the hydrogenated Soy group and Soy groﬁp, but the former two groups exhibited a survival-shortening
activity. These results indicate that factors other than PS, tocopherol status and fatty acid composition in some vege-

table oils are critical for the survival-shortening activity observed in SHRSP rats.

6 ) Fujii Y., Murase Y., Otake K., Yokota Y., Omoto S., Hayashi H., Okada H., Okada N., Kawai
M. Okuyama H., and Imakawa K.: A potential live vector, foamy virus, directed intra-cellular
expression of ovine interferon- Texhibited the resistance to HIV infection. J. Vet. Med. Sci.,
66(2), 115-121, 2004. ,

Abstract: Interferon-tau (IFN-tau), produced by the embryonic trophectoderm, is a member of type I IFNs required
for the establishment of pregnancy in the ruminant ungulates. Although this IFN possesses antiviral activity similar
to other type I IFNs, the effectiveness of IFN-tau as an antiviral agent has not been well characterized. To investigate
possible antiviral effects of ovine IFN-tau (oIFN-tau), oIFN-tau-GST fusion protein was expressed in E. coli BL21,
from which the purified protein isolated possessed anti-viral activity. An apathogenic human foamy virus (hFV) was
then used to establish a potential recombinant live vector consisting of oIFN-tau cDNA sense (+) or antisense (-) se-
quence, olFN-tau(+)/hFV or olFN-tau(-)/hFV, respectively. Human hematopoietic and other mammalian cell lines
that had been transduced with hFV vector consisting of no oIFN-tau, oIFN-tau(+)/hFV or olFN-tau(-)/hFV construct
were cultured initially for 12 days, and three of cell lines were then maintained for up to 90 days. These cells with
olFN-tau expression directed by hFV exhibited the in vitro cytopathic effect minimally. Transduced cell lines that
had been cultured for 90 days were subjected to studies on human immunodeficiency virus type-1 (HIV-1) infection,
which was measured with infectivity of viral particles resulted from the GFP inserted T-cell tropic HIV SF2 or
macrophage tropic HIV SF162: the number of HIV-1 positive cells was reduced by the hFV driven-intra-cellular
olFN-tau expression. Since oIFN-taw/hFV transduced cells exhibited the resistance to HIV-1 infection and/or repli-
cation, olFN-tau could be considered as one of effective antiviral agents against HIV-1. These results suggest that

the hFV genome could be an effective recombinant live vector for the expression of a targeted gene in various cell

types.

7) Otake K., Omoto S., Yamamoto T., Okuyama H.,Okada H.,Okada N., Kawai M., Saksena
N.K., and Fujii, .R.: HIV-1 Nef protein in the nucleus influences adipogenesis as well as viral
~ transcription through the peroxisome proliferator-activated receptors. AIDS, 18, 189-198,
2004, |
Abstract: BACKGROUND : Although the HIV-1 Nef protein (27 kDa) localizes primarily in cytoplasm, there is
considerable evidence suggesting its occasional localization in the nucleus. Nef is known to play an important role
in transcriptional events and viral replication, but the actual target of Nef in the nucleus remains to be identified.
OBIJECTIVE: To examine the functional roles of Nef in the nucleus and its possible interactions with other unknown
factors in the nucleus. METHODS: High-density microarray analysis was used to screen directly the unique /func-
tions of Nef on host gene transcription. The nuclear localization of Nef and its effects on the expression of
peroxisome proliferator-activated receptors (PPAR) was examined using PPAR promoter/reporter assay and

immunoblotting. A long terminal repeat/reporter assay was used to investigate the effects of Nef and PPAR on viral



83

transcription. RESULTS: Nef in the nucleus suppressed PPAR gamma expression and reduced fatty acid levels in
human T and macrophage cell lines. Expression of Nef or PPAR suppressed viral replication; the effect of PPAR
gamma or retinoid X receptor-alpha on viral replication were reduced by coexpression of Nef in MT(-)4 T cells.
CONCLUSION: Nef may be involved in both viral replication and the wasting syndrome associated with AIDS.

8 ) Omoto S., Brisibe E.A., Okuyama H., and Fujii Y.R. : Feline foamy virus tas protein is a
DNA-binding transactivator. J. Gen. Virol., 85, 2931-2935, 2004.

Abstract: Foamy viruses (FVs) harbour a transcriptional transactivator (Tas) and two Tas-responsive promoter re-
gions, one in the 5' long terminal repeat (LTR) and the other an internal promoter (IP) in the envelope gene. To
analyse the mechanism of transactivation of the FVs, the specificity of feline FV (FFV) Tas protein, which is more
distantly related to the respective proteins of non-human primate origin, were investigated. FFV Tas has been shown
specifically to activate gene expression from the cognate promoters. No cross-transactivation was noted of the pro-
totype foamy virus and human immunodeficiency virus type 1 LTR. The putative transactivation response element
of FFV Tas was mapped to the 5' LTR U3 region (approximately nt -228 to -195). FFV Tas binds to this element
in addition to a previously described sequence (position -66 to -51). It is therefore conciuded that FFV Tas is a DNA-

binding transactivator that interacts with at least two regions in the virus LTR.

O#a & Review papers
1) KAEN, FEE, BIEE, BB —  RNAI2H OV AIDSIHEORE RNA 77 F O
H[REM:. Molecular Medicine, 41 : pp44~49, thiliElE, HA, 2004.

OFLHE  Scientific presentation

1) BUpA%E  ME o v AT o —VEEEENRE. OAIFEREELEIEARS, 2004, 9, 1LFE.

2) REEY, AETF, MBS, TIIBF, Bilia% . MEGSRER (SHRSP) 7 v Mcxfd
BHEMEHEAARRL 2+ v/ — S HOBL, BAREXEEAFIMAS, 2004, 9, IF.

3) B2 AT, AERED, MR, AR, IR T, BHE -, Bilia%E, NEHEK MRS
BE5EM (SHRSP) 5 v MO 7Y & v (PrP) S FRECKITHEETORE. AAIEERE
FAEE13EIRE, 2004, 9, LE.

4) AR, WEHBT, RIJA%E  ZHROCERHEO < v 2 BRI RIE T AES HAERIETR®
DEE. HAEEXREFLEISMEAL, 2004, 9, L.

5) WRABIRER, B4 EAT, REEY, KFEK&TF, WGT, FEREX, BHE—, &=, Riln
% IMERH B RIEM (SHRSP) 5 v Mk 32 BHHEONMMHEENEH. BARIBEREFS%E130]
K42, 2004, 9, (L.

OZ D Others
1) BUITEEE  #RIEE (s (b55) BURME > TOWERAL?~H I35 ZHIBFHRANDOYID
A~ IH R E L v & — @+ 35—, 2004, 1, IRE.
2) HRILEE BRI [EEXRBEOH A &amEET). MiLE&SFHEMG AR5 201EH B,

2004, 3, RLL.
3) BULITAZE ¥R [H5A, LIS & EPA/ 7 5+ F YRS v 2 | BHTEMSFEESZ, 2004,
3, BRI '

4) BB 5B TREEFOMIsdE —#H50 ). NILS SEMINAR, 2004, 7, ZAl.

5) BIIPEE  BBIEE (DA « RIEWERBEFHOBERE (05 vR) ] BEXy 7 -7 K¥2
vy —vT n, 2004, T, 5 |

6) BRITEE BRI (A, OBFKEE EPA/ 7 5% F vl N5 v 2 |, H==ERMASFMma#EHE, 2004,
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9, dt#gE.

7) BRgE3E #E (s (555) OBCHF—a V7o —VEd» ol L THARIN— ], ZdET
ALRF2004TH RNBHRERE, 2004, 9, BAHEE.

8) BULIGZE : FRIEE [LRETFH~a L 27 o0 — V@D SIEIERD w6/ w3/X5 v 2~~~ &iF
WRHE SRS, 2004, 11, ZFH0.

9) Okuyama H.: #AfF#i# High Bolld Cholesterol as a Predictor for Low Cancer Mortality and
Long-evity, 3rd International Congress on the Columbus Concept, 2004, 10, Brussels.

10) BRVESE - INAEE S FET (Seeds Invading Brain). i AEFLEES, 2004, 11, ZHE.

1) BESE: 7 LA ¥ —FEREOMIERS. 7 LA F —AREHK Y v R Y Y 42004, 2004, 12, 3
.
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OFEE  Books
1) EFREC, RIR—E . DHA &%) - WEBEHAIZ 5 SERE2RET 5, FHEFZOERLT T3
R RE A LA TIEA HAR279-287, A HHRIA, 3, 2004. '
2) EIFEZ : N-3 RINAEE 178, MEEHIEE O 7o vy 1+ 7, 12-18, v —x A ¥ —HiK, BT,
2004. _
3) EREC EE [avx57o—vidEnidssunwn] | <+ 7 Bk, B, 2004.

OBFEZE  Original papers
1) Hirayama S., Hamazaki T., and Terasawa K. : Effect of docosahexaenoic acid-containing food
administration on symptoms of attention-deficit/hyperactivity disorder —a placebo-controlled
double-blind study. Eur J Clin Nutr., 58: 467-473, 2004.
Abstract: Objectives: To investigate whether docosahexaenoic acid (DHA) supplementation was able to ameliorate
attention-deficit/hyperactivity disorder (AD/HD) symptoms in AD/HD children. ,
Design and subjects: A. placebo-controlled double-blind study with 40 AD/HD (including eight AD/HD-suspected)
children of 6-12y of age who were mostly without medication. Subjects of a DHA group (n=20) took active foods
containing fish oil (fermented soybean milk, bread rolls and steamed bread; 3.6g DHA/week from these foods) for
2 months, whereas those of a control group (n=20) took indistinguishable control foods without fish oil. The follow-
ing items were measured at the start and end of the study: (1) attention deficit, hyperactivity and impulsivity
(AD/HD-related symptoms according to DSM-IV criteria); (2) aggression assessed by both parents and teachers; (3)
visual perception (finding symbols out of a table); (4) visual and auditory short-term memory; (5) development of
visual-motor integration; (6) continuous performance; (7) impatience.
Results: Changes in tests 1, 2, 3, 5 and 7 over time did not significantly differ between the two groups. However,
visual short-term memory and errors of commission (continuous performance) significantly improved in the control
group compared with the changes over time in the DHA group (P=0.02 and 0.001, respectively). Recalculation with-
out AD/HD-suspected subjects (n=4 each group) showed similar P-values with regard to both measures.
Conclusion: DHA supplementation did not improve AD/HD-related symptoms. Treatment of ADHD with fatty acids

deserves further investigation, but careful attention should be paid as to which fatty acid(s) is used.

2 ) Huan M., Hamazaki K., Sun Y., Itomura M., Liu H., Kang W., Watanabe S., Terasawa K.,

and Hamazaki T. : Suicide attempt and n-3 fatty acid levels in red blood cells: A case control
study in China. Biol Psychiatry, 56: 490-496, 2004.

Abstract: Backgroundf Epidemiologic studies show that low fish intake is a risk factor of suicidality; however, there

are no case-control studies investigating suicide attempt risk and tissue n-3 fatty acid levels.

Methods: we recruited 100 suicide-attempt cases and another 100 control patients injured by accidents who were ad-

mitted to three hospitals affiliated with Dalian Medical Univérsity in Dalian, China. Case and control subjects were

matched for age, gender, and smoking status. Those who were inebriated at the time of hospitalization were ex-

cluded. Blood was sampled immediately alter admission to a hospital. Washed red blood cells (RBCs) were ob-

tained, and the fatty acid composition of the total RBC phospholipid fraction was analyzed by gas chromatography.

Results: Eicosapentaenoic acid (EPA) levels in RBC in the case shbjects were significantly lower than those of the

control subjects (.74 = .52% vs 1.06 = .62%, p < .0001). when the highest and lowest quartiles of EPA in RBC

were compared, the odds ratios of suicide attempt was .12 in the highest quartile (95% confidence interval; .04-.36,

p for trend = .0001 ) after adjustment for possible confounding factors.

Conclusions: our findings suggest that low n-3 fatty acid levels in tissues were a risk factor of suicide attempt.

Further studies including intervention with fish oil are warranted.
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3 ) Watanabe S., Kanada S., Takenaka M., Hamazaki T. : Dietary n-3 fatty acids selectively at-
tenuate LPS-induced behavioral depression in mice. Physiol Behav., 81: 605-613, 2004.
Abstract: Systemic administration of bacterial lipopolysaccharide (LPS) induces a series of physiological and patho-
logical alterations as well as behavioral depression in experimental animals. These alterations induced by LPS ad-
ministration are known to be mediated by endogenous cytokines and arachidonate metabolites, which may be
modulated by dieary n-3 fatty acids. Mice were fed a diet supplemented with n-3 or n-6 fatty acids for 4 weeks prior
to LPS administration. Food-motivated behavior after intraperitoneal administration of LPS as compared with that
before LPS administration was significantly depressed in the mice fed with the n-6 fatty-acid-rich diet (47% to 85%
reduction; P<.05) but not significantly in the mice fed with the n-3 fatty-acid-rich diet. Depression of social explo-
ration by intraperitoneal LPS administration in the n-3 fatty-acid rich diet group (39% reduction vs. vehicle group)
was significantly less in the n-6 fatty-acid-rich diet group (76% reduction vs. vehicle group; P<.05). The behavioral
depressions induced by intracerebroventricular LPS injection were not significantly different between the two dietary
groups (F=.60). The elevation of serum corticosterone and the hypoglycemic response following intraperitoneal LPS
administration were not significantly different between the two dietary groups (F=.57 and P=.43, respectively). We
demonstrate that dietary n-3 fatty acids attenuate behavioral depression in mice peripherally administered with LPS

without affecting the increase in serum corticosterone and the decrease in serum glucose concentration.

4 ) Doshi M., Watanabe S., Niimoto T., Kawashima H., Ishikura Y., Kiso Y., Hamazaki T.: Effect
of dietary-enrichment with n-3 polyunsaturated fatty acids (PUFA) or n-9 PUFA eon
arachidonate metabolism in vivo and experimentally induced inflammation in mice. Biol
Pharm Bull, 27: 319-323, 2004.

Abstract: Mice were fed a diet supplemented with palm oil (control diet), n-3 polyunsaturated fatty acids (PUFA)-,
or n-9 PUFA-rich oil for 3 weeks. The n-3 PUFA-rich diet suppressed the generation of both leukotrienes (LT) and
prostaglandins (PG), but the n-9 PUFA-rich diet did LT but not PGgeneration during acute inflammation. Leukocyte
accumulation during acute inflammation was not different in the n-3 or n-9 PUFA-rich diet group as compared with
the control group. The n-3 PUFA-rich diet but not the n-9 PUFA-rich diet suppressed Freund's adjuvant-induced
granuloma formation. The n-9 PUFA-rich diet significantly attenuated galactosamine/lipopolysaccharide-induced
liver injury more effectively than the n-3 PUFA-rich diet as compared with the control diet. The present study re-
vealed the differential modification of experimentally induced inflammation in mice by dietary n-3 PUFA and n-9
PUFA, which may be due to their different effects on S5-lipoxygenease and cyclooxygenase metabolism of
arachidonic acid during inflammatory processes.
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1) Hamazaki T.: Relationship between total cholesterol and all cause mortality: is there a need for lowering total

Review papers

cholesterol in the Japanese population? Current Topics in Nutraceutical Research, 2: 177-188, 2004.

2) thATHRRE, KIREA, (L3R, AFH—, RN, BHEEST, BIRKER, RN, REESE, &
B, W Bl —, BEERE . (BFRME) V- S AEREEICBY BILR b LRv - — e
L4344 FRvy T VBBORIRICO VT, Progress in Medicine, 24 :, 175-178, 2004.

3) s, BEREC /R 27y b o st 2R 0BRS. NIERELER (2) n-3 RIENH
BREm. KE Tl &I5%, 21:47-53, 2004.

ORE|E  Scientific presentation (*: IBFHEHE)
* 1) RIS BB L 2 T80, BRBEEHFR004FEEREY v R Y Y &, 2004, 3, IKE.
2) BB ABIHEE AEEBERI TS, H53R HAREFRAEFS, 2004, 5, Eil.
3) HIFE  FEERBICET 2R OEE. BURIBAARRBEREBER S v F 3 v 15—, 2004,
7, IR



88

4) \IFEZ SRV F 4 A Ay va v [HIVATO —/W:H;tt LCfakh ] HABEREFERH1S
EIK£, 2004, 9, LIJE.

5) Hamazakl T.: n-3 Fatty acids and behavior. International Academy Nutrition and Aging
(IANA) Symposium on Nutrition & Alzheimer's Disease, 2004, 10, .

6) EIFE  ALEORE - KE « (TE~FLORMEE £ OXib~. 5260 H ARERKEFR/ IRV T 4
Ay va v, 2004, 10, KBk

7) Hamazaki K., Inagaki H., Itomura M., Sawazaki S., Tomita S., Hirata H., Kuroda M., Hamazaki T.: n-3 long-
chain polyunsaturated fatty acids in patients under chromic hemodialysisi and their pulse wave velocity. 6th

Congress of the International Society for The Study of Fatty Acids and Lipids, 2004, 6, Brighton.

8 ) Hamazaki K., Itomura M., Hamazaki T., Watanabe S., Sawazaki S.: Relationship between tissue EPA levels
and tooth retention. 6th Congress of the International Society for the Study of Fatty Acids and Lipids, 2004,
6, Brighton.

9) EEIFE:, REtEY, RHEER, BEXE, EEF, FHC, BHEZR, BIEH, EREEC @ kS
HBEITB T BIRIMERE -8R 5 A RIFIRE B & IR IR & OB, HANEEREFE R 13
K4z, 2004, 9, UiE.

10) &7 vy vy, EEE RS, EEEC  BRRE & ARG n-3 RIEHR-KETOr — X -
a v b o= ViFFE—. E100FEH AR, 2004, 5, AL

11) Huan M., Hamazaki K., Sun Y., Ttomura M., Watanabe S. and Hamazaki T. : Suicide attempt and n-3 fatty
acid levels in red blood cells —a case control study in china. 6th Congress of the International Society for the
Study of Fatty Acids and Lipids, 2004, 6, Brighton.

12) w7 v vy, EER, ANER, B, R, SFEREE . HRBORE LRI n-3 FbE
[l —RETOr —Z « 2 v b o— VIR —. BAREREFRFE13EARS, 2004, 9, (L.

13) FERAMBAER, EIFE, ANER, +7 v 3 v v, WELA, BIEXE, 20+, tE#, #aE
EIBE : 24 a9y x Vg (EPA) DIMFRIE< -4 —DORIEITEEICOWVWT. EIZISHE'é*
BESEIEIRE, 2004, 9, L.

OZ DAt Others

1) Hamazaki T, Hirayama S.: (letter) The effect of docosahexaenoic acid-containing food administration on
symptoms of attention-deficit /hyperactivity disorder —a placebo controlled double-blind study, Eur J Clin
Nutr,, 58: 838, 2004 ,

2 ) Hamazaki T: (letter), Eur J Clin Nutr., 58: 1557, 2004.

3 ) Inagaki H., Hamazaki K., Itomura M., Kuroda M. and Hamazaki T. : (Letter to editor) Simplest and realtime-
screening method of hemodialysis access recirculation. Clinical Nephrology, 62: 328-330, 2004.

4) EIFE" : EPA - DHAOH L WER. MIFEHR, 48, 11-12, 2004.

5) EIFE  #E (2 v R Fo—-VEdEVABEEST 5] BllELS#EES, 2004, 3, 1l

6) IR : BE [BaofgEIcBd 24&b - 1 EFE HAROE S & REHT 28] REHER
%, 2004, 6, B,

1) EiFELC  B{LLDL EOEE. EIZM"?%%EF’E% 2004,6

8 ) Hamazaki T: Current advances in behavior and omega 3 fatty acid research. California Walnut Commission
Scientific Advisory Council Meeting, 2004,8, USA.

9) FEEE  HE (RIECRp LA LI LR T o - VE-FL TR~ ERRFEEZEMER
2004, 9, KiK.

10) Hamazaki T : The japan society for lipid nutrition recommends to reduce the intake of linoleic acid: a review

and critique of the scientific evidence. 3rd International Congress on the Columbus, 2004, 10, Belgium.
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OER#ZE  Original papers
1) Sasaki Y., Fushimi H., and Komatsu K.: Application of Single Nucleotide Polymorphisms
Analysis of rnK Gene to the Identification of Curcuma Plants. Biol. Pharm. Bull., 27: 144-
146, 2004.
Abstract: We previously found that Curcuma plants and drugs derived from Curcuma longa, C. phaeocaulis, C.
zedoaria, and C. aromatica could be identified by the nucleotide differences at two sites and the existence of a 4-
base indel on ##K gene. In this paper, based on species-specific nucleotide sequences, the application of a new
method, single-nucleotide polymorphism (SNP) analysis was investigated to identify Curcuma plants more conven-
iently. First, three types of reverse primer were synthesized in different lengths, 34 mer, 26 mer, and 30 mer, to an-
neal the template DNAs from each species at sites immediately upstream from substitution positions 177 and 645,
and at the site including the 4-base insertion from 728 to 731, respectively. After single-base extension reaction of
these primers using fluorescent-labeled ddNTPs and PCR products of the ##K gene region as template, the resulting
products were detected using an ABI PRISM 310 Genetic Analyzer. The electrophoretogram showed three or two
peaks at different positions depending on the 27 mer, 31 mer, and 35 mer product lengths. Each peak was derived
from the incorporated fluorescent-labeled ddNMPs complementary to template nucleotides at positions 645, 724, and
177, respectively. C. phaeocaulis showed three peaks of ddCMP, ddAMP, and ddAMP. The other three species
showed two peaks derived from 27 mer and 35 mer products: peaks of ddCMP and ddAMP in C. longa, those of
ddCMP and ddTMP in C. zedoaria, and those of ddTMP and ddAMP in C. aromatica. Thus SNP analysis to identify

four Curcuma plants was newly developed.

2) Zhao J., Nakamura N., Hattori M., Yang X. W., Komatsu K., and Qio M. H.: New
Triterpenoid Saponins from the Roots of Sinocrassula asclepiadea. Chem. Pharm. Bull., 52:
230-237, 2004.

3 ) Tohda C., Matsumoto N., Zou K., Meselhy M. R., and Komatsu K.: A 5 (25-35)-induced mel;l-
ory impairment, axonal atrophy and synaptic loss are ameliorated by M1, a metabolite of
protopanaxadiol-type saponins. Neuropsychopharmacology, 29: 860-868, 2004.

Abstract: We previously screened neurite outgrowth activities of several Ginseng drugs in human neuroblastoma,
and demonstrated that protopanaxadiol (ppd)-type saponins were active constituents. Since ppd-type saponins are
known to be completely metabolized to 20-O-B-D-glucopyranosyl-20(S)-protopanaxadiol (M1) by intestinal bacteria
when taken orally, M1 and ginsenoside Rby, as a representative of ppd-type saponins, were examined for cognitive
disorder. In a mouse model of Alzheimer's disease (AD) by AB (25-35) i.c.v. injection, impaired spatial memory was
recovered by p.o. administration of ginsenoside Rb: or M1. Although the expression levels of phosphorylated NF-H
and synaptophysin were reduced in the cerebral cortex and the hippocampus of AP (25-35)-injected mice, their lev-
els in ginsenoside Rbi- and M1-treated mice were almost completely recovered up to control levels. Potencies of the
effects were not different between ginsenoside Rb; and M1 when given orally, suggesting that most of the
ginsenoside Rb; may be metabolized to M1, and M1 is an active principal of ppd-type saponins for the memory im-
provement. In cultured rat cortical neurons, M1 showed extension activity of axons, but not dendrites. The axon-
specific outgrowth was seen even when neuritic atrophy had already progressed in response to administration of A
B (25-35) as well as in the normal condition. These results suggest that M1 has axonal extension activity in degen-
erated neurons, and improve memory disorder and synaptic loss induced by AB (25-35). M1 was shown to be effec-
tive in vitro and in vivo, indicating that Ginseng drugs containing ppd-type saponins may reactivate neuronal

function in AD by p.o. administration.
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4) Zhu 8., Fushimi H., Cai S. Q., and Komatsu K.: Species Identification from Ginseng Drugs
by Multiplex Amplification Refractory Mutation System (MARMS). Planta Med., 70: 189-

192, 2004.
Abstract: The multiplex amplification refractory mutation system (MARMS) was applied to the identification of 5
Panax species ( P. ginseng, P. japonicus, P. quinquefolius, P. notoginseng and P. vietnamensis). A set of specific
primers, including 2-pair primers on chioroplast ##nK gene and nuclear 18S rRNA gene regions, respectively, was
designed and synthesized for each species on the basis of species-specific sequences of the 2 genes. By using 5 sets
of specific primers, in turn, PCR amplifications were performed with total DNA extracted from 5 Panax species as
template under appropriate condition, and each resulting product was detected by agarose gel electrophoresis. The
results showed that two expected fragments, one from #7nK gene and another from 18S tRNA gene regions, were
observed simultaneously only when the set of species-specific primers encountered template DNA of the correspond-
ing species. This assay could give more reliable results for identification of not only 5 Panax species but also cor-
responding Ginseng drugs by simultaneous detection of 4-site nucleotide differences on 2 completely different

genes.

5) Yang D. Y., Fushimi H., Cai S. Q., and Komatsu K.: Molecular Analysis of Rheum Species
Used as Rhei Rhizoma Based on Chloroplast marK Gene Sequence and Its Application for
Identification. Biol. Pharm. Bull, 27: 375-383, 2004.

Abstract: Rhei Rhizoma (Dahuang in Chinese) is widely known as a purgative and antiinflammatory agent. In the
Japanese Pharmacopoeia, Rhei Rhizoma is prescribed for four Rheum species, Rheum palmatum, R. tanguticum, R.
officinale, and R. coreanum, while the first three species are prescribed for Dahuang in the Chinese Pharmacopoeia.
Due to the morphologic similarity of the aerial parts and frequent occurrence of intermediate forms, the taxonomy
of this genus and the correct identification of Rheum species and their derivative drugs are very difficult. To resolve
taxonomic problems of the genus Rheum and develop an ultimate identification method for plants and drugs, mo-
lecular analysis of the chloroplast marK gene and nuclear 18S ribosomal RNA gene were performed on nine species.
The sequence comparison of the marK gene revealed that most species had variable sequences not only inter- but
also intraspecies. However, the specimens of the same species belonged to the same subclade in the phylogenetic
tree constructed based on mafK gene sequences, except for R. palmatum, in which specimens belonged to three
subclades related to their production areas. The nucleotide differences at positions 587, 707, and 838 distinguished
official species from others, while speciﬁc nucleotides at positions 367 and 937 became identification markers for
R. palmatum, R. tanguticum, and R. officinale (or R. coreanum). Moreover, three groups of R. palmatum, each be-
longing to three subclades, were characterized by the nucleotides at positions 619, 769, 883, and 1061. By detecting

marker nucleotides, the botanical origins of Rhei Rhizoma were determined.

6 ) Teerawatanasuk N., Nakamura E. S., Wangma-neerat A., Komatsu K., Saiki I: Anti-invasive
and anti-angiogenic activities of Curcuma sp. extracts. J. Trad. Med., 21: 27-33, 2004.

7) Yang D. Y., Fushimi H., Cai S. Q., and Komatsu K.: Polymerase Chain Reaction - Restriction
Fragment Léngth Polymorphism (PCR-RFLP) and Amplification Refractory Mutation
System (ARMS) Analyses of Medicinally Used Rheum Species and Their Application for
Identification of Rhei Rhizoma. Biol. Pharm. Bull., 27: 661-669, 2004.

Abstract: Previously, we have determined marker nucleotides on the chloroplast mafK gene to identify Rheum
palmatum, R. tanguticum and R. officinale used as Rhei Rhizoma officially. In the present study, we further devel-
opéd a convenient and efficient identification method on the basis of marker nucleotides with Amplification

Refractory Mutation System analysis. On the basis of the nucleotide substitutions at positions 367 and 937 among
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the three species on the mafK gene, at each position two kinds of reverse primers with complementary 3'-terminal
nucleotides were designed. Upon PCR amplification using three sets of primers and template DNA from each spe-
cies, one or two fragments (202 bp or/and 770 bp) were detected. As the resultant three fragment profiles were spe-
cies-specific, the procedure enabled us to classify the botanic origins of 22 drug samples of Rhei Rhizoma.

8) Zhu S., Zou K., Fushimi H., Cai S. Q., and Komatsu K.: Comparative Study on Triterpene
Saponins of Ginseng Drugs. Planta Med., 70: 666-677, 2004.

Abstract: A comparative study on the triterpene saponins of 47 samples of Ginseng drugs derived from 12 Panax
taxa was conducted using a reverse-phase high-performance liquid chromatography (HPLC) method. Eleven
ginsenosides, which represent 4 types of typical sapogenins, were chosen as standards for quantitative determination
in order to characterize the chemical constituent pattern of each Ginseng drug and investigate the relationship be-
tween genetic Varietieé and chemical constituent pattern. The results showed that the ginsenoside compositions in
Ginseng drugs of different origins were of considerable variability. Total saponin contents varied by 10-fold from
the highest drug to the lowest one. Chikusetsu-ninjin derived from P. japonicus (Japan) was found to have the high-
est content (192.80 - 296.18 mg/g) and Ginseng from P. ginseng to be the lowest (5.78 - 15.63 mg/g). Two main
groups (I and II) suggested by phytochemical data were clearly observed; group I mainly containing dammarane
saponins consisted of P. ginseng, P. quinquefolius, P. notoginseng, P. vietnamensis and P. vietnamensis var.
fuscidiscus; and group II containing a large amount of oleanolic acid saponins was composed of P. japonicus
(Japan), P. zingiberensis, P. japonicus (China), P. japonicus var. angustifolius, P. japonicus var. major, P. japonicus
var. bipinnatifidus and P. stipuleanatus. The ratios of the subtotal of dammarane saponins to that of oleanolic acid
saponins (D/O) were found to be > 1.9 and < 0.25 for groups I and II, respectively. The drug samples derived from
the same botanical origin revealed similar constituent patterns, in other words, each Panax taxon showed its own
characteristic chromatographic profile,which appeared in the specific shape of an 11-direction radar graph con-
structed on the basis of the result of quantitative analysis. Similarities of chemical constitution were seen among the
closely phylogenetically-related taxa, including P. ginseng and P. quinquefolius, P. vietnamensis and P. vietnamensis
var. fuscidiscus, P. japonicus (China) and its varieties were demonstrated, except P. japonicus (Japan) and P.

zingiberensis.

9) Zhu S., Zou K., Cai S. Q., Meselhy M. R., and Komatsu K.: Simultaneous Determination of
Triterpene Saponins in Ginseng Drugs by High Performance Liquid Chromatography. Chem.
Pharm. Bull., 52: 995-998, 2004.

Abstract: A HPLC method for the simultaneous determination of 11 triterpene saponins with four-type aglycones
(protopanaxadiol, protopanaxatriol, ocotillol and oleanolic acid types) in Ginseng drugs was developed and vali-
dated. Using a gradient of acetonitrile and 10 mM K-phosphate buffer (pH 5.80) as the mobile phase and UV detec-
tion at 196 nm, more than 18 ginsenosides with different aglycones were separated satisfactorily within 60 min. The
detection limits (signal/noise> or =3) were 0.1 g for ginsenosides Rbi, Rc, Rd, Re and Rg, chikusetsusaponin 111,
and notoginsenoside Rz, 0.2 microg for gisenoside Ro and chikusetsusaponin IVa, 0.3 pg for chikusetsusaponin IV,
and 3 pg for majonoside Ra. The calibration curve of each saponin had a correlation coefficient close to 1. Intra- and
interday precisions were less than 2.1% (n = 5) and 3.3% (n = 15), respectively. The recovery rates of extraction
were in the range of 96.4-102.7% for all ginsenosides. By adopting this method, the determinations of 11
ginsenosides in three Ginseng drugs derived from Panax ginseng, Panax vietnamensis var. fuscidiscus and Panax

. Japonicus (Japan) were achieved.

10) Ahn E. M., Akao T., Nakamura N., Komatsu K., Nishihara T., and Hattori M.: Screening of
Medicinal Plant Extracts for Estrogenic Activity in Combination with a Glycosidase
Treatment. J. Trad. Med., 21: 81-86, 2004.
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11) Long C. F., Kakiuchi N., Takahashi A., Komatsu K., Cai S. Q., and Mikage M.: Phylogenetic
Analysis of the DNA Sequence of the Non-Coding Region of Nuclear Ribosomal DNA and
Chloroplast of Ephedra Plants in China. Planta Med., 70: 1080-1084, 2004. |

Abstract: Twenty-four Ephedra plants belonging to 8 species grown in the northern and western parts of China were
phylogenetically analyzed for their non-coding DNA sequences, internal transcribed spacers (ITSs) of nuclear ribo-
somal DNA as well as #»L intron and intergenic spacers between #rnL and truF (trnL/ trnF) of the chloroplast.
Based on the ITS sequences, the 8 species could be divided into 3 groups: Group 1 (Ephedra intermedia, E. sinica,
E. przewalskii), Group 2 (E. equisetina, E. monosperma, E. gerardiana), and Group 3 (E. likiangensis, E. minuta).
The species classified into Group | grow mainly in the north, Group 3 in the south and Group 2 in the center, sug-
gesting their genetic and geographic relationships. A specific primer set was designed to classify the 3 groups by
routine PCR. Combined analysis of ITS and #ul/ truF differentiated the 8 Ephedra species.

-12) Ahn E. M., Nakamura N., Fushimi H., Komatsu K., Batkhuu J., and Hattori M.: Constituents
of the seeds of Glycyrrhiza uralensis. Nat. Med., 58: 311, 2004.

O#d &t Review papers
1) Komatsu K., Zhu S., and Sasaki Y.: Systematic Pharmacognostical Study on Panax Drugs and Curcuma
Drugs - Phylogenetic Analysis, Molecular Authentication and Quality Evaluation -. J. Trad. Med., 21: 251-
270, 2004.
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3) Zhu S., Fushimi H., Cai S. Q., and Komatsu K.: Phylogenetic Relationship in the Genus Panax: inferred from
Chloroplast ##nK Gene and Nuclear 18S rRNA Gene Sequences. International Symposium on Asian Plant
Diversity and Systematics, The Japanese Society for Plant Systematics, International Association of Plant
Taxonomists, 2004, 7. 29-8.1, Chiba, Japan.

4) CaiS.Q., Wang X.,Ma F. Y., LiJ., and Komatsu K.: Studies on HPLC-Fingerprinting of Notoginseng. JSP-
KSP-CCTNM Joint Seminar 2004 -International Symposium on Natural Medicines-, The Japanese Society of
Pharmacognosy, 2004, 8.9-11, Kaga, Japan.

b) AR, HHET=, /NMA»LDOT 1 AB25-3bFHRME OMRERZEN X T % protopanaxadiol ¥
R = v OIGNHEREY ML Ic X 2RMBRIEH & Z 02 7 =X &, F2ARFEEEFSKRE,
2004, 8.21-22, EiL. '

6) HHT®E, S, tilikox, MAS-OTF | NO BEAEREIEHE & L BLFERORFMIER.
H2UARERIE AL, 2004, 8. 21-22, EiL. |

) BERT, MHEFRER, WKNE, BHEEE, KNTEEF, MipoF, REEHE =fE—, 5
— B EE R O I R B R i RO IR, 2RISR SRS, 2004, 8. 21-
22, =il _

8) AT, ®ERT, LEUTF, MAMpoTF, L4 ARBY, B, sfE—, RITE B
Bk, Hii— v vBEEORJFLGSE | b T CYP RGO, F2AfMEREYS
A&, 2004, 8. 21-22, EiL.

9) AFLEKE, RHETS, /NMA»>F : Withanolide A, withanoside IV, withanoside VI iT & 2%



95
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10) Zhu S., Zou K., Fushimi H., Cai S. Q., and Komatsu K.: Comparative study on triterpene
saponins of Ginseng drugs. HAEIFSHESIFEL, 2004, 9. 9-10, FF.
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* 14) Komatsu K.: Recent Research on Genus Curcuma: Molecular Analysis, Identification and Quality Evaluation
on Vasomotion Effect. The First International Conference presented by Western Pacific Regional Forum for
the Harmoni- zation of Herbal Medicines, WHO/WPRO, 2004, 9.21-22, Shanghai, China.
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OJIRZE Original Articles
1) Cho EJ., Yokozawa T., Rhyu D.Y., Kim H.Y. and Shibahara N.: The Inhibitory Effects of 12 ’
Medicinal Plants and Their Component Compounds on Lipid Peroxidation. Am. J. Chin.
Med., 31: 907-917, 2003.
Abstract: The antioxidative activities of 12 medicinal plants and the compounds isolated from them were investi-
gated using the thiocyanate method to evaluate inhibitory effects on lipid peroxidation in the linoleic acid system.
The peroxide levels gradually increased during incubation in the presence of linoleic acid over 3 days, and most of
the plants inhibited lipid peroxidation. In particular, of the plants tested, Cudrania tricuspidata, Zanthoxylum
piperitum, Houttuynia cordata and Ulmus parvifolia reduced lipid peroxidation more effectively as lipid peroxidation
progressed, resulting in inhibition of about 80% relative to the control value by the 3rd day of incubation. In addi-
tion, the polyphenols isolated from the plants also showed marked and dose-dependent inhibitory effects on lipid
peroxidation. The compounds with the strongest activities were 3,4-dihydroxylbenzoic acid, quercetin, the quercetin
glycosides querceﬁn-3-O-beta—D—galactoside, quercetin-3-O-alpha-L-rhamnoside, quercetin-3-O-beta-D-glucoside
and quercetin-3-O-rutinose, catechin, gallic acid, methyl gallate and rosamultin isolated from Zanthoxylum
piperitum, Houttuynia cordata, Rosa rugosa and Cedrela sinensis. Moreover, quercetin glycosides showed stronger
activity than quercetin, suggesting that glycosylation increases the antioxidative activity of quercetin. Our results in-
dicate that the medicinal plants and their polyphenols show promise as therapeutic agents for various disorders in-

volving free radical reactions.

2) Cho EJ., Yokozawa T., Kim HY., Shibahara N. and Park JC.: Rosa rugosa attenuates dia-
betic oxidative stress in rats with streptozotocin-induced diabetes. Am. J. Chin. Med., 32: 487-

496, 2004.
Abstract: The effects of Rosa rugosa on diabetic oxidative stress were investigated using rats with streptozotocin
(STZ)-induced diabetes. The diabetic rats showed less body weight gain and heavier kidney and liver weights than
normal rats, while the oral administration of Rosa rugosa at a dose of 100 or 200 mg/kg body weight/day for 20 days
attenuated the physiological changes induced by diabetes. In addition, administrating Rosa rugosa to diabetic rats re-
sulted in significant and dose-dependent decreases in the serum glucose and glycosylated protein levels, implying
that Rosa rugosa improves the abnormal glucose metabolism that leads to oxidative stress. Diabetic rats had higher

serum levels of superoxide and nitrite/nitrate. However, the administration of Rosa rugosa dose—dependehtly reduced
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the over-production of radicals associated with diabetes, suggesting Rosa rugosa is a radical scavenger that would
play a crucial role in protecting against diabetic oxidative stress. Rosa rugosa significantly and dose-dependently re-
duced thiobarbituric acid-reactive substance levels in serum, hepatic and renal mitochondria, implying that Rosa
rugosa would alleviate the oxidative stress associated with diabetes by inhibiting lipid peroxidation. This study pro-
vides evidence that Rosa rugosa has potential as a treatment for diabetes through attenuating oxidative stress induced

by the diabetic condition.

3) Nakagawa T., Yokozawa T., Sano M., Takeuchi S., Mujo Kim and Shinsuke Minamoto:
Activity of (-)-epigallocatechin 3-O-gallate against oxidative stress in rats with adenine-
induced renal failure. J. Agric. Food Chem., 52: 2103-2107, 2004.

Abstract: Methylguanidine (MG) is widely recognized as a strong uremic toxin. The hydroxyl radical (*OH) specifi-
cally plays an important role in the pathway of MG production from creatinine (Cr). In this study, we investigated
whether oral administration of (-)-epigallocatechin 3-O-gallate (EGCg) suppresses MG .production in rats with
chronic renal failure after intraperitoneal Cr injection. MG production from Cr was significantly increased in rats
with adenine-induced renal failure, which was more vulnerable to oxidative stress, compared with that in normal
rats. However, oral administration of EGCg 30 min before and after Cr injection effectively inhibited MG produc-
tion. Our findings suggest that EGCg, an excellent antioxidant from green tea, exerts protective activity in rats with

chronic renal failure, resulting in suppression of Cr oxidation influenced by *OH.

4 ) Nakagawa T. and Yokozawa T.: Inhibitory effects of Luobuma tea and its components
against glucose-mediated protein damage. Food Chem. Toxic., 42: 975-981, 2004.

Abstract: Luobuma tea, prepared from the leaves of Apocynum venetum L., is a popular beverage in China. In this
study, the activity of Luobuma leaf extract and its components against the formation of advanced glycation
endproducts (AGEs), which are largely involved in the pathogenesis of diabetic vascular complications, was exam-
ined using the in vitro glycation reaction. Strong inhibitory activity against the formation of AGEs was shown by
Luobuma aqueous extract. Following further fractionation of this extract, seven polyphenolic compounds, i.e. (+/-)-
gallocatechin, (-)-epigallocatechin, (+/-)-catechin, (-)-epicatechin, epicatechin-(4beta-8)-gallocatechin, epigallocatechin-
(4beta-8)-epicatechin and procyanidin B-2, were isolated by Sephadex LH-20 column chromatography. These puri-
fied compounds also exerted inhibitory activities that were more potent than the positive control, aminoguanidine.

Our findings may help to explain the beneficial effects of this plant against atherosclerosis.

5) Yokozawa T., Yamabe N., Cho EJ., Nakagawa T. and Oowada S.: A study on the effects to
diabetic nephropathy of Hachimi-jio-gan in rats. Nephron Exp. Nephrol., 97: ¢38-e48, 2004.
Abstract: Oral administration of Saiko-ka-Ryukotsu-Borei-To (SRB: a traditional Chinese formulation) has been
found to prevent intimal thickening of the carotid artery after balloon endothelial denudation in cholesterol-fed rats.
To clarify the mechanism of this effect, the present study investigated whether SRB inhibits vascular smooth muscle
cell (VSMC) migration, which plays an important role in the development of intimal thickening after endothelial in-
jury. The serum (SRB-serum) sampled from cholesterol-fed rats treated orally with SRB for 3 days before and 4 days
after the injury dose-dependently inhibited the migration of cultured VSMCs. On the other hand, SRB extract added
directly to cultured VSMCs did not inhibit the migration. It is remarkable that SRB-serum, which might contain a
much lower concentration of SRB ingredients compared with SRB-extract, inhibited the cultured VSMCs migration.
The present testing system-using serum obtained from animals treated orally with traditional Chinese formula-
tions could be a useful tool for clarifying the pharmacological efficacy of such 'drugs including many non-absorbable
components. Furthermore, it should be useful for searching for new active compounds in serum after oral admini-

stration of traditional Chinese formulations whose active metabolites have not been identified.
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6 ) Kim HY., Yokozawa T., Nakagawa T. and Sasaki S.: Protective effect of 7 -aminobutylic acid
against glycerol-induced acute renal failure in rats. Food Chem. Toxic., 42: 2009-2014, 2004.
Abstract: To investigate the effect of gamma-aminobutyric acid (GABA) on acute renal failure, we used a rat model
of acute tubular necrosis induced by glycerol. After deprivation of water for 6h, the rats received an injection of 50%
glycerol into the muscle of the rear limb at 10 ml/kg body weight. GABA was then administered orally to the rats
(100 or 500 mg/kg body weight/day) once every 12h for 3 days. The rats with acute renal failure showed arrested
body weight gain and an increase of kidney weight, whereas oral administration of GABA attenuated the physiologi-
cal changes induced by acute renal failure. However, GABA administration had no significant effect on increased
urine volume. Oral administration of GABA at a dose of 100 or 500 mg/kg body weight/day for 3 days significantly
improved the markedly elevated levels of blood urea nitrogen and creatinine and the reduced creatinine clearance re-
lated to progression of renal failure. Moreover, the rats with acute renal failure exhibited high levels of fractional ex-
cretion of sodium (FE(Na)) due to alteration of tubule function following injection of glycerol. However,
administration of GABA lowered the FE(Na) levels dose-dependently. Furthermore, urine osmolarity was markedly
reduced in control rats with acute renal failure as compared with normal rats, whereas it was significantly increased
by administration of GABA at a dose of 500 mg/kg body weight/day. These results indicate that GABA has potential

as a therapeutic agent against the renal damage involved in acute renal failure.

7) Yokoyama K., Shimada Y., Hori E., Nakagawa T., Takagi S., Sekiya N., Kouta K, Nishijo H.,
Yokozawa T. and Terasawa K.: Effects of Choto-san and hooks and stems of Uncaria sinensis
on antioxidant enzyme activities in the gerbil brain after transient forebrain ischemia. J.
Ethonopharmacol., 95: 335-343, 2004.
Abstract: Previously, we revealed that oral administrations of Choto-san, a Kampo formula, and the hooks and
stems of Uncaria sinensis Haviland (Rubiaceae), a medicinal plant comprising Choto-san, enhanced superoxide
anion and hydroxyl radical scavenging activities in the hippocampus, and prevented delayed neuronal death of py-
ramidal cells in the hippocampal CA1 region in a transient forebrain ischemia gerbil model. In the present study, for
the purpose of clarifying whether the endogenous antioxidant enzymes contribute to these mechanisms, we investi-
gated the effects of Choto-san extract (CSE) and Uncaria sinensis extract (USE) on superoxide dismutase (SOD),
catalase (CAT) and glutathibne peroxidase (GSH-Px) activities in the brain by using the same experimental model.
1.0% CSE or 3.0% USE were dissolved in water and provided to gerbils ad libitum from 7 days prior to
ischemia/reperfusion (i/rp). Seven days of continuous administrations of CSE or USE without i/rp procedure en-
hanced CAT activity but not SOD and GSH-Px activities in both the hippocampus and cortex. CSE elevated CAT
activity in the hippocampus at 7 days and in the cortex at 3h after i/rp. USE raised CAT activity in both the
hippocampus and cortex at 3 h and 7 days after i/rp. These results suggest that one of the mechanisms of the protec-
tive effects of CSE and USE against transient brain ischemia-induced neuronal damage may be their enhancing ef-
fect on CAT activity in the brain.

8) Yokoyama K., Shimada Y., Hori E., Sekiya N., Goto H., Sakakibara I., Nishijo H., Terasawa
K.: Protective effects of Choto-san and hooks and stems of Uncaria sinensis against delayed
neuronal death after transient forebrain ischemia in gerbil. Phytomedicine, 11: 478-489, 2004.

Abstract: Previously, we revealed that Choto-san (Diao-teng-san in Chinese), a Kampo formula, is effective on vas-
cular dementia clinically, and the hooks and stems of Uncaria sinensis (Oliv.) Havil., a medicinal plant comprising
Chotosan, has a neuroprotective effect in vitro. In the present study, for the purpose of clarifying their effects in vivo,
we investigated whether the oral administration of Choto-san extract (CSE) or U. sinensis extract (USE) reduces de-
layed neuronal death following ischemia/reperfusion (i/rp) in gerbils. Transient forebrain ischemia was induced by

bilateral carotid artery occlusion for 4 min, and two doses (1.0% and 3.0%) of CSE or USE were dissolved in
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drinking water and provided to the gerbils ad libitum from 7 days prior to i/rp until 7 days after i/rp. It was found
that 1.0% and 3.0% CSE treatments significantly reduced pyramidal cell death in the hippocampal CA1 region at 7
days post i/rp. Three percent USE treatment also inhibited pyramidal cell death significantly at 7 days after i/rp.
Superoxide anion and hydroxyl radical scavenging activities of the homogenized hippocampus at 7 days after i/rp
in the 1.0% CSE- and 3.0% USE-treated groups were significantly enhanced éompared to those of control. Further,
lipid peroxide and NO2-/NO3- levels of the homogenized hippocampus at 48h after i/rp in the 1.0% CSE- and 3.0%
USE-treated groups were significantly lower than those of control. These results suggest that the oral administration
of CSE or USE provides a protective effect against transient ischemia-induced delayed neuronal death by reducing

oxidative damage to neurons.

9) Goto H., Shimada Y., Sekiya N., Yang Q., Kogure T., Mantani N., Hikiami H., Shibahara N.
and Terasawa K.: Effects of Keishi-bukuryo-gan on vascular function and hemorheological
factors in spontaneously diabetic (WBN/kob) rats. Phytomedicine., 11:188-195, 2004.

Abstract: Keishi-bukuryo-gan (Gui-zhi-fu-ling-wan) is a formula used for the improvement of blood circulation.
Recently it has often also been used for arteriosclerosis. One of the mechanisms involved is thought to be the im-
_provement of endothelial dysfunction, but the details are still unclear. In this study, the effect of Keishi-bukuryo-gan
on vascular function and hemorheological factors in spontaneously diabetic (WBN/kob) rats was studied. Rats were
given Keishi-bukuryo-gan in chow for 30 weeks. Body weight, blood glucose, endothelium-dependent/-independent
relaxation, vasocontraction by free radical-induced and contractive prostanoids, triglyceride, advanced glycation
endproduct, lipid peroxides, serum NO2-/NO3- and blood viscosity were measured. The results indicated that
Keishi-bukuryo-gan caused a decrease in endothelium-dependent relaxation by acetylcholine to become significantly
increased, and vasocontraction induced by free radicals and contractive prostanoids was significantly decreased.
Furthermore, serum NO2-/NO3- and blood viscosity were significantly decreased. From these results, it was sup-
posed that Keishi-bukuryo-gan exerted a protective effect on the endothelium. The WBN/kob rat is a useful study
model for the complications of human diabetes, and Keishi-bukuryo-gan showed a protective effect against vascular

injury in the susceptible rat.

10) Yang Q., Goto H., Hikiami H., Shibahara N., Shimada Y., Terasawa K. and Tang F.: Effects

of Toki-shakuyaku-san on microcirculation of bulbar conjunctiva and hemorheological fac-

tors in patients with asymptomatic cerebral infarction. J. Trad. Med., 21: 170-173, 2004.
Abstract: In this study, the effects of Toki-shakuyaku-san on the microcirculation of bulbar conjunctiva in 11 pa-
tients with asymptomatic cerebral infarction were investigated with a video-microscopic system. After the admini-
stration of Toki-shakuyaku-san for four weeks, the flow volume rates of microcirculatory flow of the bulbar
conjunctiva were increased (p<0.05). Hemorheological factors such as whole blood viscosity, plasma viscosity, and \
erythrocyte deformability were examined. Toki-shakuyaku-san improved whole blood viscosity and erythrocyte
deformability (p<0.05), and plasma lipid peroxides decreased. These results suggested that the favorable effects of
Toki-shakuyaku-san on cerebrovascular disorders take place via changes in microcirculatory flow, with the mecha-
nisms being considered to be improvements in hemorheological factors and the anti-oxidant effect of Toki-
shakuyaku-san.

11) Goto H., Shimada Y., Tani T., Sekiya N., Hikiami H., Sakai S., Shibahara N. and Terasawa
K.: Effects of a new original formulation containing crude drugs used for self-medication. J.
Trad. Med., 21: 199-204, 2004.

Abstract: A new original formulation containing crude drugs used for self-medication was developed by the joint

project of the Federation of Pharmaceutical Inductries Association in Toyama, Toyama Prefecture (Toyama
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Prefectural Institute for Pharmaceutical Research) and Toyama Medical and Pharmaceutical University. This formu-
lation was consists of 11 crude. In this study, the effect of this formulation on the model animals of life-style related
disease was studied. Spontaneously hypertensive rats added to hypercholesterol diet were given this formulation in
chow for 8 weeks. The results indicated that this formulation caused a decrease in vasocontraction induced by
phospholipase A2. Plasma triglyceride and lipid peroxide were significantly decreased, but blood pressure was not
changed. Furthermore spontaneously diabetic rats were given this formulation in chow for 4 weeks. The results in-
dicated that this formulation caused a decrease in plasma triglyceride, lipid peroxide and fibrinogen significantly, but
blood glucose was not changed. From these results, it was supposed that this formulation exerted the suppression
effect of vasocontraction, improvement effect of fatty metabolism and decrease effect of fibrinogen. And this formu-

lation is thought to be useful drug to prevent the vasocomplication based on life-style related disease.

12) Kainuma M., Sakai S., Sekiya N., Mantani N., Ogata N., Shimada Y. and Terasawa K.: The
effects of a herbal medicine (Mao-to) in patients with chronic hepatitis C after injection of
Interferon-l. Phytomedicine 11: 5-10, 2004.

Abstract: We found that a herbal medicine (Mao-to) relieves the side effects of interferon (IFN)-beta and the com-
bination therapy improves the biochemical response rate. However, the exact mechanism by which Mao-to is effec-
tive remains to be established. We conducted a controlled trial to clarify the effects of Mao-to. The study was carried
out in 18 patients with chronic hepatitis C, and we examined subjective symptoms, body temperature and cytokines
such as interleukin (IL)-beta, IL-1receptor antagonist (ra), IL-6 and TNF-alpha. Each patient received 6 million units
of IFN-beta intravenously. Mao-to was given orally just before, just after, and 1 hour after IFN administration. The
control study was carried out 6 months after the combination therapy of Mao-to and IFN-beta. The scores for general
malaise, arthralgia and discomfort were significantly lower in the combination group than in control group. Body
temperature did not significantly differ between the two groups. Plasma IL-6 level and IL-1ra were significantly ele-
vated in the combination group compared to control (P = 0.0057 and 0.0003, respectively). Mao-to did not affect
plasma concentrations of IL-1beta and TNF-alpha. We considered the increment of IL-1ra caused by Mao-to is to
be one of the key factors involved in reducing the flu-like syniptoms' accompanying [FN-beta and improving the bio-

chemical response rate.

13) Sakai S., Ochiai H., Mantani N., Kogure T., Shimada Y. and Terasawa K.: Gene Expression
in Early phase of Murine Influenza pneumonia Determined by ¢cDNA Expression Array
Technique. Intern. J. Appl. Res. Vet. Med., 2: 46-51, 2004.

Abstract: BACKGROUND: Influenza virus is a worldwide health problem with significant economic consequences.
To study the gene expression pattern induced by influenza virus infection, it is useful to reveal the pathogenesis of
influenza virus infection; but this has not been well examined, especially in vivo study. AIMS: To assess the influ-
ence of influenza virus infection on gene expression in mice, mRNA levels in the lung and tracheal tissue 48 h after
infection were investigated by cDNA array analysis. METHODS: Four-week-old outbred, specific pathogen free
strain, ICR female mice were infected by intra-nasal inoculation of a virus solution under ether anesthesia. The mice
were sacrificed 48 h after infection and the tracheas and lungs were removed. To determine gene expression, the
membrane-based microtechnique with an Atlas cDNA expression array (mouse 1.2 array IT) was performed in accor-
dance with the manual provided. RESULTS AND CONCLUSIONS: We focused on the expression of 46 mRNAs
for cell surface antigens. Of these 46 mRNAs that we examined, four (CD1d2 antigen, CD39 antigen-like 1, CD39
antigen-like 3, CD68 antigen) were up-regulated and one (CD36 antigen) was down-regulated. Although further
studies are required, these data suggest that these molecules play an important role in influenza virus infection, es-

pecially the phase before specific immunity. *
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14) Sekiya N., Shimada Y., Niizawa A., Kogurev T., Mantani N., Sakai S., Hikiami H. and
Terasawa K.: Suppressive Effects of Stephania tetrandra on the Neutrophil Function in
Patients with Rheumatoid Arthritis. Phytother. Res., 18: 247-249, 2004.

Abstract: Crude preparations of Stephania tetrandra (ST), a traditional herbal medicine, have been used safely for
arthritis and silicosis in China. The concentration of granulocyte elastase - alpha 1 protease inhibitor complex in
plasma is enhanced in inflammatory processes, e.g. in septicaemia and rheumatoid arthritis (RA), being an expres-
sion of granulocyte activation during inflammatory response. It has previously been reported that ST showed bene-
ficial and immunomodulatory effects in the treatment of relatively mild RA. After the administration of ST for 12
weeks, the proportion of granulocytes and the granulocyte count in peripheral blood decreased significantly. The
lipid peroxide and human granulocyte elastase levels of stored plasma declined significantly. Furthermore, both the
leukocyte/elastase ratio and granulocyte/elastase ratio increased significantly. The findings of this study suggest that
the suppressive effect of ST administration on excessive granulocyte activation resulted in the improvement of in-

flammation with rheumatoid arthritis.

15) Shimada Y., Yokoyama K., Goto H., Sekiya N., Mantani N., Tahara E., Hikiami H. and
Terasawa K.: Protective effect of Keishi-bukurye-gan and its constituent medicinal plants
against nitric oxide donor-induced neuronal death in cultured cerebellar granule cells.
Phytomedicine. 11: 404-410, 2004. ,

Abstract: Keishi-bukuryo-gan (Gui-Zhi-Fu-Ling-Wan) (KBG) is a traditional Chinese/Japanese medical (Kampo)
formulation that has been administered to patients with "Oketsu" (blood stagnation) syndrome. In the process of neu-
ronal cell death induced by brain ischemia, excessive generation of nitric oxide (NO) free radicals is implicated in
the neurotoxicity. In the present study, we examined the protective effects of KBG and its constituent medicinal
plants against NO donors, sodium nitroprusside (SNP) and 2,2'-(hydroxynitrosohydrazino)bis-ethanamine (NOC18)-
induced neuronal death in cultured rat cerebellar granule cells (CGCs). MTT assay showed cell viability to be sig-
nificantly increased by the addition of KBG extract (KBGE) (100 microg/ml), Cinnamomi Cortex extract (CCE) (3,
10 and 30 microg/ml), Paeoniae Radix extract (PRE) (100 microg/ml) and Moutan Cortex extract (MCE) (10 and
30 microg/ml) compared with exposure to SNP (30 microM, 24 h) only. Also, cell viability was significantly in-
creased by the addition of KBGE (100 and 300 microg/ml), CCE (30 and 100 microg/ml), PRE (100 and 300
microg/ml) and MCE (30 and 100 microg/ml) compared with exposure to NOC 18 (100 microM, 48 h) only.
Persicae Semen extract and Hoelen extract did not protect against NO donor-induced neuronal death. These results
suggest that KBG has protective effect against NO-mediated neuronal death in cultured CGCs and that it is derived

from Cinnamomi Cortex, Paconiae Radix and Moutan Cortex.

16) Kogure T., Sato N., Tahara E., Sakai S., Shimada Y., Ochiai H., Origasa H. and Terasawa K.:
Assessment of the effects of traditional herbal medicines on elderly patients with weakness
using a self-controlled trial. Geriatr. Gerontol. Int., 4: 169-174, 2004.

Abstract: Background: The objectives of this study were to evaluate the effects of traditional herbal medicine on
elderly patients with weakness, and to devise a suitable study design for assessing the clinical effectiveness of tra-
ditional herbal medicines. Methods: Twenty-one elderly patients with weakness (mean age, 78.2+£7.5; male : fe-
male, 8 : 13) were studied using a self-controlled design with a run-in period. The observation term was 3 months,
and quality of life (short form-36 and profile of mood status) were adopted as evaluation endpoints. In addition, natu-
ral killing activity and surface antigens (CD19, CD3, CD4, CD16, CD56, CD158a, CD158b) on lymphocytes ob-
tained from peripheral blood were analyzed to evaluate patients' immune status. Results: EK-41 (Hochu-ekki-to),
EK-48 (Juzen-taiho-to) and EK-98 (Ogi-kenchu-to) were administered to 10, 10 and one patients, respectively. There

were no dropouts due to side-effects. Results of the short form-36 were significantly improved after 3 months, with
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the patients in the EK-48 group showing greater improvement than those in the EK-41 group. Each component of
the profile of mood status was improved by the treatment, and the improvement of V, D and F was especially sig-
nificant. D énd A-H were considerably improved in the patients of the EK-48 group. In contrast, the improvement
of D and T-A was most marked in the EK-41 group. Some augmentation of NK activity was observed after 3
months, but the effect was not significant. Although neither the CD4/8 ratio nor the percentages of CD3+, CD19+
or CD16+ CD158a + cells was changed significantly, the percentage of CD56+, CD56+ CD16+ and CD16+ CD158b
+ cells were significantly increased. Conclusion: A preliminary clinical trial for elderly patients with weakness was
carried out to assess the efficacy of traditional medicines, resulting in evidence of their clinical and
immunomodulating effects, although this evidence héd some limitations. In addition, we obtained some insights into

the elements of designing studies suitable for assessing the clinical efficacy of traditional herbal medicines.

17) Imanishi N., Mantani N., Sakai S., Sato M., Katada Y., Ueda K., Terasawa K. Ochiai H.:
Inducible activity of Ginger Rhizome (Zingiber offifinale Rosc.) on the mRNA expression of
macrophage-inducible nitric oxide (NO) synthase and NO production in a macrophage cell
line, RAW264.7 cells. Am. J. Chin. Med., 32: 727-735, 2004.

Abstract: We have investigated the effect of Zingiber offifinale Rosc. (ZOR) on macrophage-inducible nitric oxide
(NO) synthase (macNOS) mRNA expression and NO production in RAW264.7 cells, a murine macrophage cell line;
100 microg/ml ZOR can induce macNOS mRNA expression, but induction effects at a dose below 10 microg/ml
were weak or negligible. Kinetic studies showed that macNOS mRNA can be detected from 4 hours to 24 hours after
dosing, with a peak at 8 hours. In accordance with the induction of macNOS mRNA expression, NO concentrations
increased from 3.4 microM at 2 hours to almost 150 microM at 24 hours, reflecting a longer period of macNOS
mRNA expression. The activity of ZOR can be considered to contribute, at least in part, to the beneficial effects of
ZOR through the macNOS-mediated activation of the biodefense mechanism.

18) Akao T., Sakashita Y., Hanada M., Goto H., Shimada Y., and Terasawa K. : Enteric excretion
of Baicalein, a flavone of scutellariae radeix, via glucuronidation in rat: Involvement of
multidrug resistance- associated protein 2. Pharmaceutical Research, 21: 2120-2126, 2004.

Abstract: PURPOSE: Baicalin (BG) and its aglycone, baicalein (B), are strong antioxidants and have various phar-
macological actions. The purpose of this study was to evaluate efflux of BG from rat intestinal mucosal cell follow-
ing glucuronidation of B absorbed after oral administration of B. METHODS: The absorption and excretion of BG
and B were evaluated in rats using the in situ jejunal loop technique and in vitro jejunal everted sac experiments. BG
and B levels were determined by high-performance liquid chromatography with electro-chemical detection to ensure
selectivity and high sensitivity. RESULTS: A large amount (30.4% recovery) of BG, but no B, was detected in the
intestinal lumens of germ-free rats 4 h after oral administration of B (12.1 mg/kg), in comparison with a substantial
recovery (55.1%) of unabsorbed BG 4 h after its administration. During the in situ rat jejunal loop absorption experi-
ment, B disappeared rapidly, and 8% of the lost B was excreted into the loop as BG 20 min after infusing 0.1 mM

'B. In an in vitro absorption experiment using everted rat jejunal sac, BG also appeared outside the sac, accompanied

by the disappearance of B from the outer (mucosal) side. However, very little of B was transferred to the inner
(serosal) side of the sac, and only a trace of BG was detected inside the sac. Thus, in both the loop and the everted
sac systems, the efflux of BG from the mucosal surface was saturated with the concentration of B added. Moreover,
the efflux rate of BG in the everted jejunal sac from Eisai hyperbilirubinemic rat (EHBR) was significantly lower
by 56.4% than that from Sprague-Dawley rat. CONCLUSIONS: These results indicate that, in rat, a large proportion
of any B absorbed is retained, transformed into BG within the intestinal mucosal cells, and coordinately excreted

through multidrug resistance-associated protein 2 (MRP2) into the intestinal lumen..
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19) Sekiya N., Goto H., Kouta K., Tani T., and Shimada Y.: Evaluation of Toyama original brand
formulation about scavenging effect for reactive oxygen species and protective activity on ni-

tric oxide donor-induced neuronal death. J. Trad. Med., 21: 287-293, 2004..
Abstract: The present study was performed to evaluate Toyama original brand formulation A and B about the scav-
enging activity for superoxide anion and hydroxyl radical by using electron spin resonance method and protective
activity against nitric oxide (NO) donor-induced neuronal death in cultured cerebellar granule cells. As a result, both
formulation A and B showed strong radical scavenging effects. It appeared that Corydalis turtschaninovii Besser
forma yanhuso Y.H.CHOU et C.C.HSU and Magnolia obovata THUNBERG which were not contained in prescrip-
tion B, had strong scavenging activities for superoxide anion and hydroxyl radical with the analysis for constituents
of the formulations. Furthermore, both formulation A and B had protective effects against NO donor-induced neu-
ronal death in cultured cerebeller granule cells. The protective effect of formulation A was somewhat stronger than
that of formulation B. Corydalis turtschaninovii and Magnolia obovata also had protective activities against NO-
mediated neuronal death. From these findings, Toyama original brand formulation A may be more useful than for-

mulation B for maintaining and improving health.

O3 &% Reviews

1) Shibahara N.: Correlation between “oketsu” syndrome and autonomic nervous activity. dJ.
Trad. Med. 21 : 1-6, 2004

2) Nakagawa T.: Therapeutic potential of Keishi-bukuryo-gan on diabetic nephropathy. J. Trad.
“Med., 21, 7-16, 2004. :

3) BEERN : [ThhoihE 3 Aging MaleXtk] B EFEHEEORE #HAEE., Urology
View, 2:69-74, 2004.

4) SeRER . BHor BUn & ER] BRI BkEK - 1SHEEEE - BHERERICHE S MOESE
B, EH LA, 13:31-35, 2004. ‘

5) WEHAH A A OBy T OEFI—HERLE | REHEeRICE T 5 N REE—. B

E BT, 13 1 343-346, 2004

OfEfIERE Case Reports

1) B bt NEfES, A LEEEF, BEHE, Hh=T @ BENER Yoy — OBl I REE
LR ) — 70 16l BAMLBRPEESE MRS, 46 1350-1354, 2004,

2) BIRIZEE, 5lMEE, HH—%, NEfEG, REE=, SEEN, IBH B, FEEE  REEX
BRI L K[EL RO 3R] HARRFERFHMSE, 55:811-815, 2004.

3) & WE BAREHE WL, 5HEEY, REE=, IBEH B, SFEEE BEE) v T olEE
Xt L. EEEBEEEEREIE L IR E R L c—F]. BARREPEERZESHERE, 55:469-472, 2004.

1) BBE=, Hok 7 SIEEE, Bt BH B, FEES ) v FUSHRBBECBT S
7% matrix metalloproteinase 3 (MMP-3) OGS, fiE#y ¥ <5, 35:28-29, 2004.

5) BlMEEE, WML, BokiE SBEES, IBHE, FEFESE  REUTHRCRTEERGENER &
ZZohc—Fl. Y v <5, 35:38-39, 2004.

6) HRK=E8 Wt I8H 2 HEBEFEEIFNBELMESOHHICLEZA v —T oY
v v FEEEIT- 0 LHL PR, 45 1 303-307, 2004.

OFLHE  Scientific presentations
1) Brigsfnts, 5iMEZE, BHEE, Bk & RER=, SBRE= BHE B, FEHES B
v T FICHT BERRSAOBEORE. H48EBEAY ¥ < FERRE  FiES, 2004, 4,
L.



106

2) BHMM  SY Y FF =TT 4 AA vy vay, Nof 1« LARVIIRETY A v Z2HW KRR
B, 55l H ARFEFSFMIAL, 2004, 6, &l

3) HFER, Bk, EHW, BIRGERE, sIfER, IBE 8, FEESE DKE] &OPEEae
& OBIEMIC DWW T, oA H ARFREFXFMRE, 2004, 6, k.

4) BRER, sIlEY, HEXR=5, ®EE=, EFEEF, IBH 2 B2R8JEGETFNE)DVER)
LIcKEXREDO=AER]. Zo5EIHARFEER R FHRS, 2004, 6, HEkE.

b) ®REE=, sllEE®E, HH—5, Gk &, BAXGERE BHMAW, EEERN, IBH 8, FEREE
MR EREFOME L A v ¥ — o3 2 YR58 ORE ML 4 e Y —FRBRIcL 3
ISR REED G, 5050l H AR F2FiRL, 2004, 6, Hhik.

6) Moon S.K., Cho K.I, Goto H., Shimada Y.: Effect of Hyolboochuko-tang (MFZ/##E) on the
Prognosis of Patients with Middle Cerebral Artery Stenosis. #54[0] H AR FEREZESFMHEE,
2004, 6, fEiE.

) ZUKBHA, ®BEEE=, BIRER @ OBENENE GRORFENRE) CHEERRENERITH - 72 2 4.
S5 H AR RS, 2004, 6, K&l

8) Erigfoth, sHEEE, IBH £, Bk &F SBE= REE=, FEESE  BxEHERS Lz
THRNE L TIEBE LB ) v <5 @ 2 Fl. 55550 O ARFERERZSFHRE, 2004, 6, fEik,

9) 5l EE, BERER HEX=F KH &, #fEth, FEREE  mEEEERICcTd 2 REEA]
DOfEFREER. SEO0EIH ARRFEEFRFHNHRS, 2004, 6, HEik,

10) & i, ®REE=, BH 8, FEHEF  SIEMECTd 2 BHEEESNAE & Atorvastatin
DERILERER— 41y ba v b o—J, Placebo & OHEAZEH T —. HH5EIHARHERYS
EHTRRL, 2004, 6, R

1) BAERS, RRE, /NEEEE, BHMAt, IBE 2, FEREE BEFEE HENE— ) VR
FEALRBRB Y 2R T AEFIC D W T DEERIIREER. 5550l H ARFERFSFMRL, 2004, 6,

12) WA« FERIAEE R ORI Y v < F BF 2214 0 _LEECE NRREER R ot FaRhE S
B, H210MEERFES RS, 2004, 8, ELL.

13) HRER), REHD, BREE=, WHMb, BARERE, BH £, FERE, REF 7w 5HLFEW
FEEHVK[UKEEEE/LDEHS (2) -HHIZZE L /Eih-. SB21RIFEEREFE2 R,
2004, 8, =il

14) ®EEfE=, IBH £, & EA, BREHE WA, Bt RER, FEEE Zl4Y
VI T 5 v FEEROATEEER 7T VEINISET 28R, B EMERERFESRE, 2004, §,
1. :

16) 5lf#ER, Trimint, HEK=8F, BAR(ERE, BHMih, REE=, HH-—E, SEEER, IBH
B, FEEFE ) v FBEICBY 2INE - MFEEE & RIMEE OB, SE21[afnEpE R

: &KL, 2004, 8, Zil. '

16) HNFET, HERET, KARE, YaxYr LA -5 Ya, BFEMN REEY 7=/ -Vl
BYIHE OREIR I BE IS M 928, SB21[mIFIEER YRS, 2004, 8, Eil.

17 d)ZEF, EEERT, RERER], REE=, IBH & BAFRERERKRKZ » b (WBN/Kob) iZHiF
B \BRH B L O BREMER. F21ofIEERFES RS, 2004, 8, EiL.

18) RIETHE, T, /INRE—, #HEH, EEw» D, /NIFNE, REE=, BARER ©/BKH
HMAERE L - HARRERERE 5 » b (WBN/Kob) DI o 7 & — Af@ty. H21EIFIEERS:
&KL, 2004, 8, =il

19) #lgE—, IBH &, Iz, IR RES, BAKREHE, RERE=, BEERT, AREER, FEREE
PUBREL - SUBRMID — BB E 7 VicB T 2R 7 V) — 5 YA VHETEE S IBREEER IC RIE T
RO, F2MEEREY SRS, 2004, 8, ElL.



107

20) EEtEE], HREE=, BE &, & EA, HELIEL FKEXE: HEXR VYo=Y rDIy
N IMEIHEIEIVER @ PORRAEME. JRREMERR. SB21mIFEEE PR, 2004, 8, =il.

21 mEEE B, %S, BH B, FERS, B, RHEES FLOESEEE T VvEm TR VIE
FARIOSEYAEE O#ET. S2RMEEEREA KRS, 2004, 8, ZiL.

22) WhEFFERE, MW, WAL, HE-sR, BH &, BAER, FEEE v REE2H<s
a7y —YIcBIF B Toll-like receptor 4 I & LPS v 7' F MmZicxtd 2 2 AREEOR. 5
21 [EIFNEEIEF SRS, 2004, 8, L.

23) IR, TIMEEE, Wt REEE=, SH—sR, REER), BH 2, FEES B v
< F OIEEM & MENREEICH Y 2 ERRSAONROMRET. HE21BIMEEEFR2RE, 2004,
8, =1l

24) BIZ(EHE, IBH &, #ikE=, HH—%, &% EABLUAYV VI T Iy FITA, BOERE
BRI LT B L ORI EH OGS, 21 mEFEERE A RS, 2004, 8, EL.

25) HEERT, ERERT, TIIET, T o v R Yy A, BEREEBES RS-0 o R
K& T EHAF. BB HMEREESARS, 2004, 8, Eil.

26) KEFHHE, SEEEA, MR B, REE=, i, BXRER, IBH 8, FEHE, REF LK
JHEIER © 5VE T4 O Mahalanobis O FEEEA H W 0B IMEREO KR, 2R HMEEFEFESK
£, 2004, 8, EiL. '

o) ik TE SBEZ=, £FIRER, M, 5IAR, TH—E, IBH B, FEEF A7)
F v TEEBISHRICNRTRIEREE £ RAE L - BRI ) v = F o—f] . F16EFIEY v < F
2o 0004, 9, BEE.

28) Bk 7, BREEZ, SFIRES, WHMh, 5EEY, TH—%, IBH 8, FEEE 7)Y
F v TREERIAR I REIENRIEE & R0 L - BB Y v~ F o—f . FieEFEHY v < F
40 0004, 9, ZEE.

20) WECIEEF, TNk 2%, RILOHMERE, REIBA, 5IMEE, PIFET, REE=  HEZENET
WE=2VLF 75 —EHEWE I >WT, HAREEZELELRFS, 2004, 9, M.

30) WA, A W, Mk THE, /NEEEG, BRERE 5ILR, SEEN, IBH 2 EhER
MEZ L - EEEBEEAB S O—F. 53008 H AR PRSI LEES#AI%, 2004, 10, =il.

31 SKFEE, hHET, ME #L B, SRE—, AR, STE-—R, BH 8 KBE
Wi OB TRICEEBEBEY L c—pFl. F30R AR RS SILEZRAIZ, 2004, 10, =il

32) ILFEIER, A H, & WE ECEE, FEfH, BARERE, REE=, IBH 8 Z/FEKR
RN F BB T H - fo—Fl. 5300 H AR PRSI AI<, 2004, 10, =Zil.

33) /NEBES, B b, A 3, hHER, EOEER LEEF), BHE &, Hh=FH 0 5ER
BN v~ OEEMENICHRAE U BERER ) — 70—, 2. F84R A AMNLENREYS
JuBE A4, 2004, 11. &R,

OZ Dt Others

1) BEER  EHEFICB T 3B 71— 5 4810 [8ZE] F120HEE, 2004, 2, Zil.

2) SEEHEF  EGIRE « BEAHEFEE OEB. BEAHERFEN v 7 7 L v 22003(10), 2004, 2, HH.

3) LEIRER  EFIRET « BEHERSEHE OEE. EAHEFH v 7 7 L v 22003(V), 2004, 3, A

4) BEEEA]  FRSBICT 2EAIGE « SN2 VF 4 R Ay Ve v, F 1 EMRMEM#ES, 2004,
3, Bl

5) SeIHER  EFIRE. BILELSS v 7 > LR, 2004, 5, ElLL.

6) SEEEF  AEEBEBEEROS. BEA VY ¥ ARERERE IS - BFE2 -2 TROMR~
EREFICF~~, 2004, 6, ZLL.

T) SEEEF  EAEG (Al « BE) - MEIC L ZEAHRE - BRI - BHRFHBFOER L



108

BEHREF¥O L7 v R, REYBED 2D OEFEF 2 1+ — IN &, 2004, 7, Kk
8) W B E 2R E LR OB ORE. HIERARESIES T 2 FHHEE,

2004, 7, fEH
9) HEFEEMN  K[-EHEFICB T 5[0 LLTicoWT-. BILRZEREMSBE, 2004, 7, R
Bk

10) SREERM - BILEMERARZICE T 2 EHHEOTUR. FEEPKFHEGRBER, 2004, 7, KT

11) SEHER] @ SR &R - M EBES - BZOER. KFEFRT v 77 v 731+ —, 2004, 7,
K.

12) SEFEM - EBER (&5 « B30 - fiRIic X BN « EHLENEERRFEHE OEER &3
FEFEOTEF VR, KREFBHED 1 OEFESFE € I F—, 2004, 8, L.

13) PRBEME = BAMER (RUMK) « PRGBSI 2 B RE. REHED 72 OEFERS &
7+ —, 2004, 8, fAiL.

14) SEIFIER] « BEERIRAEEE #EO2W. %9 BIFNESEMIRER « 3+ —, 2004, 8, =il

15) St © TR AR OGO L WikA. 8 9 EFIEESEAE £ 3 —,

2004, 8, =il

16) PREEME = AR T MEROFRMEEZEZ 5 ERMEEOHK. 5 9 RIFIERPEREY + 3 ) —,
2004, 8, EiL.

17 SEFHIER], ®EEE=, PHth 0 £E KQUUKZEE. 89 BIFMEEIFRRER + 3 > —, 2004,
8, B

18) RpkiE= A LERRE. BHENFEFERIREE, 2004, 8, R

19) SERER  EhHZEOH S (25 - BE) - RERELNLEG FHIIC X 2ERGE) « EhH2
L, KREBBED LD DEHFES+ 3+ —, 2004, 9, #EBEIR.

20) WL EASEOME (KUK « IERIER A ES RIKAD - BERZERE. KEHBE
DD DOEHES+E I+ —, 2004, 9, BELER. .

21) M - o SRS, SER6FEE R LEREERIR A AR, 2004, 9, &1L

22) RERE=  IERERIRE, WHBREFERFERERE, 2004, 10, @H.

23) BEIHER BRI 2 EAHRE - EFIRE. EAEY+ 1> — IN#H, 2004, 11, #A.

24) KR = | EHFREROEA « FEPIRRE. EAEF 3> — IN#H, 2004, 11, fiF.

25) WHFHMHHL - EH BB OEBR~KUMIKOES ) 5~. EILKRFY 7 54 b /RBIFEE, 2004, 12, E1L.

26) SEIRERN 1 E1LR THIE e A EKICBI T 2RI, MEXK - N 45 7/ oV —HFRRER
£4£ 2004, 12, =1, -

27 HIRER, /MAroF, IBH &, BEE=, HETS  PRIGFEZIEMRE [E L8R T
BAESKICBET 2RI —F Lo —. PRIMEESZIEME FEE. (4772 /0 VW%
eSS, 29-31, 2004.

28) SEIRER) B LRENTEOEREICBIT 2178, FRkISHFESZFEME [ E IR TS e/ A3
BT ARRERINIST). SERRIGERESZEEMISE MBS « N A 7 7/ 0 ¥ —FRFERRREE, 32
-36, 2004.

29) RERE = AJEOIMEFEN: LREEE FVEYNCT T 2 R ICBId 25T, PRRISHFEESZEEME
LR TR TIRE S A SR B 3 2 RS WIS | SERKIGEESZFEMA flEE - ~M 457/ nv—
AT R E S, 49-54, 2004.

30) EREERMN, REHHL, BARERE, IRH 8, FEEE, RE K 200445F 5B AR E R E S
IREL ] SE T ERE.



109

OHRHF  Co-operative researches

1. #R
1) BHE & EILERMENRFMESEYH#E, [EHRFOEKRIMEY 07 5 A DRR], 1999,
f~

2) ISH B (ELEREERAS RS REHE), IMAh>T (8RS D)
Wl v v 5 —) [ELE TR AR BT 2R AIFIR), 2002, 4~
2. B
1) KB % REERAYKELE, [RETEFEER AR ORI, 2002, 4~

OIEEENER  Part-time lecturer

1) EFEEF - EILEBERRS, TMEEREFAFT], 2004.4.30.

2) HEEER) - MRS, THREEF ] 2004.6.7.

3) EFEER  BHARE, [HEERES] 2004.7.24.

4) SEEER C BARIRTE, [HRFES], 2004.9.13.

5) EEEF : EINEMERKT, [HEEREHER ), 2004.10.14.~

6) IZET  BllEtHEIRY, [RBEFEET (BAEEHEBD ), 2004.10.14.~
1) RINET  SIBAEIARE, [RKECEREs T (BAEERED |, 2004.10.14.~

OMREmMSIRIN  Acquisition of research funds »
1) fNEESE « ~q 452 /oY -5 (SR cRIEaEs AR BT 2 RarIRHE] CI, SREAR
&, REENTE) 25077

O R ETEFE B Research members

1. REBHELE
1) WL R (ER, TIEE, 2004, 1~3)
2) % i  (EEhH, FE, 2004, D
3) Ky BT CGEFR4, BIUE, 2004, 1~3)
4) Kk AR CEFRAE, ZILE, 2004, 1~3)
5) WM K& CEERA, Z1LE, 2004, 1~3)
6) BA =z (EEh, TER, 2004, 4~12)
) AN BEFL Gk, KB, 2004, 4~12)
8) MhHH EAEZE CGEFPLAE, SEAR, 2004, 9)
9) ik T CGEEA, REARE, 2004, 9)

2. "HBHERE
D) RNE & (EEd, BEEE, 2004, 1.13~1.30)
2) % R¥ (BRAE6, TIER, 2004, 2.23~2.27)
3) Bl 508 (B¥4E, mEE, 2004, 2.23~2.27)
4) RFE ahdE (A, KR, 2004, 3.1~3.5)
5) Ak B (RE¥A, BEUR, 2004, 3.15~3.19)
6) {hih foBs (BRAh, SF8, 2004, 3.15~3.19)
7) B BE (B¥HE, E/E, 2004, 3.16~3.26)
8) 'y B (FRAR, BHES, 2004, 3.22~3.30)
9) FIN KE CGEAIE, ZFEIE, 2004, 4.12~4.16)
10) A o8 (REA, KFRAF, 2004, 4.12~4.16)
1) Kbz K& CEHIER, HEE, 2004, 4.19~4.23)



110

12) HE Bor (BREI, KBRATF, 2004, 5.10~5.14)
13) Bk & (KB, LEEE, 2004, 5.10~5.21)
14) A &7 (B, BEE, 2004, 5.24~5.28
15) =ik sLE& (EEEh, Jt#gE, 2004, 6.28~7.2)
16) ik Tk (B3, HEIE, 2004, 8.2~8.6)
17) /IR Tk (GEAIAED, BEHS, 2004, 8.23~8.27)
18) LB #=T (E4E, REE, 2004, 8.23~8.27)
19) Bk IEE (BEF4, REE, 2004, 8.23~8.27)
20) MAA T (B, BARE, 2004, 10.25~10.29)



111

FEZEBIKIBAFEERFY Department of Kampo-pharmaceutics

% % %@ Ef{ A Professor Tadato Tani (Ph.D.)

By F o] %75 Assistant Professor Ju-Xiu He (Ph. D.)
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OFEE Books
1) (EHE) &8 BA L ELEEHR - EKF - EEoB I 3EAER|OENE, TOTC Y F 7y
7 | WEST (BB FhERiEL v & —, B8, 20044F, pp.1035-1039.
28 BA G TEHRGAA ¥ —REREING OEVSY ). BGTH 30, Htat
<74V, BE, 2004

OEFEZE I Original papers ,

1) fifope s, FHEERE, MEF & 8 BN TRAMERERL B 2 NEREEO HEH

g5, FIEEREFHEG, 21 (2) : 100-106 (2004). '

Abstract: Nei-Wai-Shang-Bian-Huo-Lun (Naigaisho-benwaku-ron in Japanese) written in the 13 th century is a tra-
ditional Chinese medical formulary discussing differentiation on endogenous and exogenous diseases. The endoge-
nous diseases (Nei-Shang in Chinese and Naisho in Japanese) manifested as dyspepsia, anorexia, short breath and
fatigue are morbid conditions of deficiency of pi-and wei gi (Hi-I-Ki-Kyo in Japanese), which is correspondent to
decline in digestive function. For curing the deficiency of pi- and wei-gi caused by intemperance in eating and drink-
ing, overwork, and excessive emotional changes, the formulary was recommended Bu-Zhong-Yi-Qi-Tang Hochu-
Ekki-To in Japanese), in which 4 drugs (Astragali, Glycyrrhizae and Ginseng Radices, and Atractilodes Rhizome)
act as a principle drugs replenishing gi, which means the functions (vital energy) of various organs of the body. The
use of two drugs (Cimicifugae and Bupleuri Radices) in the formulation, which is used for morbid condition of mus-
cle and loosening organs as prolapsed uterus, is a noteworthy theory in the formulary. Furthermore, the use of the
drugs with sweet in taste and cold in nature used in the formulation Shang-Mai-San (Sho-Myaku-San in Japanese),
which is used for syndrome of dry cough with short breath and palpitation to improve the heat syndrome induced

by deficiency of yin (In-Kyo in Japanese), is also characteristic of the formulary.

2 ) Majima T.; Yamada T., Tega E., Sakurai H., Saiki I., Tani T.: Pharmaceutical evaluation of
liquorice before and after roasting. J. Pharm. Pharmacol., 56 (5): 589-595 (2004)

Abstract: Liquorice has been used for allergic-inflammatory and liver disorders in both traditional Chinese and
modern medicine. In traditional Chinese formulations, roasted liquorice has been mainly used than un-roasted
liquorice. In the present study, pharmaceutical characteristics of liquorice before and after roasting were compared
to clarify the pharmaceutical significance of the roasting. Although roasted liquorice contained less glycyrrhizin
(GL, an anti-allergic component) than un-roasted liquorice, the inhibitory potency of roasted liquorice extract (200
mg kg1) on IgE-mediated triphasic ear swelling in mice was much greater than that of un-roasted liquorice. In order
to search for additional active ingredients, roasted liquorice extract was subjected to gel-chromatography to give an
anti-allergic fraction (Fa) of molecular weight ranging from 15,000 to 200,000 or more, in which GL was not de-
tected. By testing the activity of the various fractions, it was proved that the anti-allergic effect of roasted liquorice
was due to GL, its metabolite glycyrrhetic acid (GA), and the Fa fraction. The inhibitory potency of the Fa fraction
(15 and 75 mg kg!) prepared from roasted liquorice was stronger than that prepared from un-roasted liquorice.
Therefore, a pharmaceutical implication of the roasting of liquorice seems to be associated with increased anti-
allergic property of the Fa fraction. It is also notable that oral administration of the high molecular mass fraction
(Fa) significantly inhibited IgE-mediated ear swelling 6 days after challenge at doses as low as 3, 15 or 75 mg
kg

3) Baba T., Nishino T., Tani T.: Citri Unshiu Pericarpium prolongs mean residence time of
guaiacol after oral administration of wood creosote pill to rats. J. Trad. Med., 21(3):137-142
(2004)

Abstract: In Japan, wood creosote pills containing four herbal drugs have been used to treat food poisoning and
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diarthea. It was previously reported that among the four herbal drugs used, Citri Unshiu Pericarpium (CUP2, Chinpi
in Japanese) plays an important role in sustaining the dissolution of the active constituents of wood creosote
(guaiacol) from the pill. To clarify the pharmaceutical role of CUP2 in this pill, pharmacokinetic interactions be-
tween CUP2 and guaiacol were examined after oral administration of a wood creosote pill containing four herbal
drugs (P4R) to rats. The mean residence time (MRT) of guaiacol in the P4R-treated rats was significantly longer
than that of the rats treated with a variant pill (P4R with a reduced amount or without CUP2). There were no signifi-
cant differences in the area under the mean concentration versus time curve from zero to 5 h (4UC 0.5 1) between the
two groups. The prolongation effect of CUP2 on the MRT of guaiacol was thought to be partly due to the mean dis-
solution time (MDT) of guaiacol from the pill. Since a long MRT and MDT are indexes of the duration effects of
drugs, CUP2 might be a good adjuvant for prolonging anti-diarrhea effects after oral administrations of wood creo-

sote pills.

4) REE=, BH 8, % BA, BAXER, 5IWER, B RE, REEMN, SFERESE D EI
Y UFNT 5 v FREEDOEEEERNE S VEWNC T 28, MEEEEHES, 21 4):
199-204 (2004). , .

Abstract: A new original formulation containing crude drugs used for self-medication was developed by the joint
project of the Federation of Pharmaceutical Inductries Association in Toyama, Toyama Prefecture (Toyama
Prefectural Institute for Pharmaceutical Research) and Toyama Medical and Pharmaceutical University. This for-
mulation was consists of 11 crude drugs. In this study, the effect of the formulation on the model animals of life-sfyle
related disease was studied. Spomtaneously hypertensive rats added to hypercholesterol diet were given this formu-
lation in chow for 8 weeks. The results indicated that this formulation caused a decrease in vasocontraction induced
by phopholipase A2. Plasma triglyceride and lipid peroxide were significantly decreased, but blood pressure was not
changed. Furthermore spontaneously diabetic rats were given this formulation in chow for 4 weeks. The results in-
dicated that this formulation caused a decrease in plasma triglyceride, lipid peroxide and fibrinogen significantly, but
blood glucose was not changed. From these results, it was supposed that this formulation exerted the suppression ef-
fect of vasocontraction, improvement effect of fatty metabolism and decrease effect of fibrinogen. And this formu-

lation is thought to be useful drug to prevent the vasocomplication based on life-style related disease.

5) Chung H.-J., Maruyama I., Tani T.: Inhibition of vascular smooth muscle cell migration by
serum from rats treated orally with Saiko-ka-Ryukotsu-Borei-To, a traditional Chinese for-
mulation. J. Pharm. Pharmacol., 56 (10): 1323-1326 (2004)

Abstract: Oral administration of Saiko-ka-Ryukotsu-Borei-To (SRB: a traditional Chinese formulation) has been
found to prevent intimal thickening of the carotid artery after balloon endothelial denudation in cholesterol-fed rats.
To clarify the mechanism of this effect, the present study invesﬁgated whether SRB inhibits vascular smooth muscle
cell (VSMC) migration, which plays an important role in the development of intimal thickening after endothelial in-
jury. The serum (SRB-serum) sampled from cholesterol-fed rats treated orally with SRB for 3 days before and 4 days
after the injury dose-dependently inhibited the migration of cultured VSMCs. On the other hand, SRB extract added
directly to cultured VSMCs did not inhibit the migration. It is remarkable that SRB-serum, which might contain a
much lower concentration of SRB ingredients compared with SRB-extract, inhibited the cultured VSMCs migration.

The present testing system-using serum obtained from animals treated orally with traditional Chinese formula-
tions could be a useful tool for clarifying the pharmacological efficacy of such drugs including many non-absorbable
components. Furthermore, it should be useful for searching for new active compounds in serum after oral admini-

stration of traditional Chinese formulations whose active metabolites have not been identified.
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6) Yokota Y., Suzuki H., Tani T.: Discrimination of genuine and alternative bear bile prepara-
tions by principal component analysis. J. Trad. Med., 21(5): 231-236 (2004).

Abstract: Bear bile preparations (Fel Ursi and Yu-tan in Japanese) has been traditionally prepared from gallbladder
bile of wild bear and used for the treatment of gastric and hepatobiliary disorders. Due to the decline of wild bear
resources, bear bile preparations might be adulterated with cattle or pig bile to fulfill the market demand. In order
to define and confirm the quality of bear bile preparations we established the principal component analysis (PCA)
based on eight HPLC-peak area data for the discrimination of genuine bear bile preparations from alternative (false
and mixed) ones. By the present PCA method, the genuine bear bile was clearly discriminated from cattle, pig and/-
or bile mixture. Furthermore out of 173 samples of commercial bear bile preparations collected from 1975 to 2002
in Japan, 48 sarriples of false and mixed bile preparations were found. The present PCA method based on eight

HPLC-peak area data made it possible to discriminate between genuine bear bile preparations and alternative ones

7) Chung H.-J., Shirasaki S., Tani T.: Inhibitory effects of a newly devised crude drug-
formulation on intimal thickening after endothelial injury in rats. J. Trad. Med.., 21 (6): 278-

280 (2004)
Abstract: A new preparation (PanaWang) containing eleven crude drugs was devised for self-medication to relieve
" subjective symptoms attendant to life-style diseases. The inhibitory effects of oral administration of PanaWang on
the "accelerated atherosclerosis model" in intimal formation in rat carotid arteries after balloon endothelial
denudation was examined. Administration of PanaWang 3 days before and 7 days after denudation dose-
dependently suppressed the increased intimal thickening. In immunohistochemical analysis performed using a
monoclonal anti-proliferating cell nuclear antigen (PCNA) antibody to stain vascular smooth muscle cells (VSMCs)
in the intimal area, administration of PanaWang for 10 days reduced the proliferation of VSMCs. The inhibitory po-
tency of PanaWang on VSMC proliferation partly contributes to its preventive effect on intimal thickening. These
results indicated that, PanaWang might be useful for preventing atherosclerosis after endothelial injury resulting

from long-term inappropriate life-styles.

8) ARG, REEE=, & EAIBH 2 :HEAROBEILXY YF VT35V FEERLS
OGP RN LGRS & O R R VE D Bead. MR 32 ERE, 21 (6) - 287-293
(2004).

Abstract: The present study was performed to evaluate Toyama original brand formulation A and B about the scav-
enging activity for superoxide anion and hydroxyl radical by using electron spin resonance method and protective
activity against nitric oxide (NO) donor-induced neuronal death in cultured cerebellar granule cells. As a result, both
formulation A and B showed strong radical scavenging effects. It appeared that Corydalis turtschaninovii Besser
forma yanhuso Y.H.Chou et C.C.Hsu and Magnolia obovata Thunberug which were not contained in prescription
B, had strong scavenging activities for superoxide anion and hydroxyl radical with the analysis for constituents of
the formulations. Furthermore, both formulation A and B had protective effects against NO donor--induced neuronal
death in cultured cerebellar granule cells. The protective effect of formulation A was somewhat stronger than that
of formulation B. Corydalis turtschaninovii and Magnolia obovata also had protective activities against NO-
mediated neuronal death. From these findings, Toyama original brand formulation A may be more useful than for-

mulation B for maintaining and improving health.

O#AER  Review articles
1) % HEA:HETEEE L2 Glyeyrrhiza uralensis tROFHi~ EAHFEEROMHER L PEOE
{bBA 1k % H¥8 LT ~Minophagen Medical Review, 49(2): 49-60 (2004).
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OFLH|E  Scientific presentation
1. SHIRE EEES YURIRMRE

1) & BA GBREEE) ~JEHELS &R OB/ — BN O ARG TG & 7 1A © TX
FReLE 2l LT —. HARARYSIEESE, 2004.7.11. &

2 ) He J-X., Goto E., Akao T., Tani T.: Alterations of intestinal metabolism of paeoniflorin and pharmacokinetics
of its metabolite paeconimetabolin-I from Shaoyao-Gancao-Tang by some co-administered synthetic drugs.
5t International Congress on Natural Medicine, 2004. 9,4-5. Shenyang (China).

D E BA (v RYY A HY - REHERECE Y 3 ERE O BHEEEED 5ok
EFOWMELHE. HAETEZELFESEIFES, 2004.9.9, #HF.

4) %8 BA(yryRYY L PHEE-EL@E-) ek L 7o FHRIIEEREIH O BHFE.
% 6 MRS 7 + — 5 & 2100 EF ], 2004.10.8, KBk,

2. —EHE

5 ) Rauchensteiner F., Matsumura Y., Yamamoto Y., Yamaji S., Tani T.: Development of environmental friendly
analysis of Glycyrrhiza species from Europe and China by capillary zone electrophoresis (CZE) The 124%
Annual Meeting of Pharmaceutical Society of Japan. 2004.3.29-31, Osaka.

6) {EBEtER], ] ZEFH, B EA, RELR  AEHESOEBERIEH —HRERS ) v <y v
i X B IHEDGEIG —. HAFEFLEH12401F 4%, 2004.3.29-31, K. ,

1) EEEtRE], REE=, IBH 8, B BA, HLIEE REMHEHERS 7Y v Is<Y v Ty
B NGEIEIER - W RGN, FEREEME. F21EMEREFRRE, 2004.8.21-22, Eil.

8) AHFHE, LA &, Rauchensteiner F., {KBEthRE], REXH, & HBA I hEAZELTHREL
tz Glycyrrhiza uralensis 18 & BEHHEE & O GEIGEIHIEH O ik, 21 IEEHEFSRE,
2004.8.21-22, Eil. (BFEFREZEZE]

9) HRBEEZE, ] HFE, RENXH, B BA TRRREICE T 3 FEHEGES OENMEIC X 5K
b L OMhBEESE), H2AMMEEEFRARE, 2004.8.21-22, il

100 FHEHZE, # LA [T&5) BFL G- T8 cbd s AEE SE20EMEREFEER
£, 2004.8.21-22, il '

1) RFEZ, & 2, # DA ERAERO MENHMEEEER O NIRICEMHEHE-. 2821
mIfNEEEE SRS, 2004.8.21-22, ZiL.

12) Chung H-J., Liu Y., Maruyama 1., Tani T.: Serum obtained from cholesterol-fed rats orally
treated with Oren-gedoku-to inhibits migration of vascular smooth muscle cells. #521[E]F01EE
REFLARE, 2004.8.21-22, Eil.

13) % HA, QIFET, ¥ M2 25lt) vFvT s v FREEORIR & IMENEMEEAEER
ONEILE & IME g fila o EEISIfEH. SE21RMEERERE e Rs, 2004.8.21-22, Z1l.

14) =, IRH &, 8 TA, BRER SHEEE, BHMmd, SREEN, FEEF: Bl
VFNT 5y FREBEOEEBREE LB SRR, S EIRIMEEEAKL, 20048,
21-22, =il

15) BIRISEE, IBH %, BEN=, HE— B BAELA Y VLTS Y KA, BOEK
BRAFEN RIS & CHERIREE R O RET. B2AEMBEEY KL, 20048.21-22, Eili.

16) B &, 2 HA, LB B BEY v~ 7o ER R R EA AR OHER L IRERE TR RE
DFFEH. EE21EIFEERREY SRS, 2004.8.21-22, =il

1D % EA ELEEEYOHME - BNHE ORHEARREICER LB EEHZ i LT —.
SRR BRI RN IR E [EAA ORI oY SISHER] Es (T ERE
REEFTERREERT) |, 2004.12.17. BERE.
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1) % BA L EAEEEY (ELEMFEEFERE). fEE, No.bls:1-2 (2004).

2) & A LTS -SEORREEMME—. BEHOERE, 51(7) : 873 (2000).
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The 215 century COE (Center of Excellence) Program
"Advanced approach to personalized medicine based on oriental philosophy"

CREEDHANTSLAIU 78 O R D A1)

The 21 century COE (Center of Excellence) Program is the grant to form a global research base in spe--
cialized and high potential fields suppofted by the Ministry of Education, Culture, Sports, Science and
Technology of Japan (3X¥FI%4). In 2003, from Toyama Medical and Pharmaceutical University, the re-
search titled "Advanced approach to personalized medicine based on oriental philosophy" was selected for
COE program.

Institute of Natural Medicine (FIZZEH555T) and Graduate School of Medicine (especially Department of
Japanese Oriental Medicine: MEZ2E 53 EE) are positioned as a COE in Japan for the research and education

of traditional medical and pharmaceutical sciences with foreign universities and research institutes.

Project Leader: Katsutoshi Terasawa (Professor, School of Medicine)
Project Members: (Institute of Natural Medicine) Masao Hattori, Tkuo Saiki, Katsuko Komatsu, Kinzo
Matsumoto, Tadato Tani; (Graduate School of Medicine) Seiji Hayasaka, Ichiro Kato, Sigeru Saito, Yutaka
Shimada, Masahiko Toyoda, Koichi Tsuneyama; (Graduate School of Pharmaceutical Sciences) Yasushi
Kuraishi
Project Summary:
1. Clinical study for diagnosis and molecular basis of personalized medicine based on oriental philoso-
phy , .
Holistic patterns of symptom and individual pathogenic alterations, so called "Sho (§F)" diagnosed by
Kampo medicine (/5 EEF), are investigated by proteomics using plasma of patients with different dis-
ease states. It is one of the strategies to study "Oketsu (f£Ifl)", a state of insufficient blood circulation and
blood stasis resulting in autoimmune, allergic inflammatory and thrombopoietic diseases, for the purpose
of understanding and establishing the personalized medicine.
2. Basic study on pathogenesis and molecular mechanism of various diseases to achieve the personal-
ized medicine.
It is important to investigate the expression of genes associated with various diseases including rheuma-
toid arthritis and atopic dermatitis, in order to clarify the scientific basis of Kamp medicine. The produc-
tion of knock-in and knock-out animals leads to a specific characterization of the constitution (responder/
non-responder) for Kampo medicines. Biochemical and molecular studies of "Oketsu" are performed
based on the characters such as blood rheology and NO responsiveness. It is necessary to introduce the
bio-informatics for clinical study on time-relapse state of diseases.
3. Basic study on traditional medicines (ethnomedicines):
Sources, qualities, use and effects of traditional medicinal resources in the world are examined. The da-

tabase on traditional drugs and their formulations is constructed.

The goals of the project of Toyama Medical and Pharmaceutical University COE program are to construct per-
sonalized medical treatment based on both western and oriental philosophy, to maintain useful traditional

medical resources and to use them efficiently.
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