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LIPOXYGENASE INHIBITORY ACTIVITY OF 6-PENTADECANYLSALICYLIC ACID

Without Prooxidant Effect
Isao Kubo
Department of Environmental Science, Policy and Management,
University of California, Berkeley, California 94720-3114, USA

ABSTRACT

6-Pentadecanylsalicylic acid, referred to as
anacardic acid (Cis:0), was found to inhibit the
linoleic acid peroxidation competitively
catalyzed by soybean lipoxygenase-l (EC
1.18.11.12, Type 1) with an ICso of 14.3 pM
(4.88 pg/mL). This inhibition is a reversible
The
inhibition kinetics analyzed by Dixon plots

reaction without pro-oxidant effects.

indicates that anacardic acid (Ciso) is a
competitive inhibitor and the inhibition
constant, A, was established as 6.4 pM. The
hydrophilic head (salicylic acid) portion first
chelates the iron in the active site and then
the hydrophobic tail portion begins reversibly
interacting with the C‘terminal domain
where the iron is located. The inhibition of
anacardic acid (Cis:0) can be explained by a
combination of iron ion-chelation and
hydrophobic interaction abilities because of

its specific structural feature.

INTRODUCTION
Lipoxygenases (EC 1.13.11.12)  are
non-heme iron-containing enzymes that

catalyze the site-specific oxygenation of

polyunsaturated fatty acids to produce
hydroperoxides. Lipoxygenases are suggested
to be

atherosclerosis

in the early event of
by
low-density lipoprotein (LDL) oxidation.’ On

involved
inducing plasma
the other hand, lipid peroxidation is known to
be the
deterioration of foods during their processing

one of major factors causing

and storage, since it leads to the development
of unpleasant rancid or off flavors as well as

(9%

potentially toxic end products.? Hence,
lipoxygenase inhibitors should have broad
applications.¥ However, safety is a primary
and paramount consideration for food.

In recent years the cashew Anacardium
occidentale 1. (Anacardiaceae) apple has
increased in value, especially in the countries
where it is grown, such as Brazil. There is no
doubt that the nut {true fruit) is the most
the

However, this tree also yields the pear-shaped

important product of cashew tree.
“apple” (pseudo fruit) to which the nut is
attached. A number of processes have now
been developed for converting the cashew
apple into various products such as juice, jam,
syrup, chutney, and beverage. Cashew apple
juice is, in fact, one of the most popular juices
in Brazil today. Anacardic acids,
618(2),11'(2),14-pentadecatrienyllsalicylic
acid (Cia3) (1), 6 [8(9),11(9)-pentadecadienyl]
salicylic acid (Cis:2) (2), and 6(8(2-pent
adeca-enyl] salicylic acid (Cis) (3), were
previously characterized from the cashew
apple and are referred to for simplicity as
anacardic acid {(Ciss), anacardic acid (Cis2)
and anacardic acid (Cis:1) respectively. In a
preliminary assay, these anacardic acids were
found to inhibit the linoleic acid peroxidation
catalyzed by soybean lipoxygenase-l (EC
1.13.11.12, Type 1). Salicylic acid did not
inhibit the lipoxygenase-catalyzed oxidation
of linoleic acid, indicating that the tail portion
1s vital for this specific activity. Lipoxygenase
inhibitors from a regularly imbibed beverage
such as cashew apple juice may superior
compared to non-natural ones. However,



anacardic acids (1 and 2) were found to act as
substrates at lower concentrations, because
both possess a (1Z42)-pentadiene system in
their pentadeca(en)yl side chain.
Lipoxygenases catalyze the dioxygenation of
(1Z42)-pentadiene moiety of polyenoic fatty
acids to the 1-hydroperoxy-(2£,42)-
pentadiene product. Because of their free
radical nature, anacardic acid hydroperoxides
can be quite active by themselves. This
prompted us to examine their effective
utilization.

RESULTS AND DISCUSSION

Cashew nut shell liquid (CNSL) is available
in greater tonnage, but it is neglected in
there is thus
further
exploitation. CNSL is traditionally obtained
about 30-35% from the shell as a byproduct
during the process of removing the cashew

commercial terms and

considerable potential for its

kernel from the nut and contains
approximately 70% anacardic acids. Thus,
anacardic acids (1-3) can be obtained in large
quantities from the CNSL.% In our continuing
efforts concerning utilization of CNSL as
starting material for preparation of useful
compounds, diverse Dbiological activities of
anacardic acids such as antibacterial,
antioxidant and antitumor activities have
been reported. It is for these reasons that
anacardic acids were recently suggested to be
utilized in functional food formulations.?
Lipid peroxidation is known to be one of the
major factors causing deterioration of foods
during their processing and storage, and
anacardic acids (1-3) are described to inhibit
the peroxidation of linoleic acid catalyzed by
soybean  lipoxygenase 1.9 During their
lipoxygenase kinetic study, we became aware
that anacardic acid (Cis:s) (1) and anacardic
acid (Cis5:2) (2) were oxidized as substrates at
lower concentrations (Figure 2), because both
possess a (1Z,42)-pentadiene system in their
although both

higher

Cis-alkenyl side chain,

exhibited inhibitory activity at

concentrations. If anacardic acids (1, 2)
represent as (LH) are oxidized as substrates
to the conjugated
hydroperoxides (LOO ),” these in turn would

corresponding

create the potential regeneration pathway viz.,
LOO- + LH—LOOH + LY, which could be
followed by (L -+ 02—L0OO ). Due to their free
radical nature, anacardic acid hydroperoxides
can be quite active by themselves, and thus
the lipoxygenase products mediate many
biological processes. It appears thus that
lipoxygenases catalyze the oxygenation of
polyenoic compounds containing a (1Z42)-
pentadiene system such as anacardic acids (1,
2) into their 1-hydroperoxy-(2 £,42)-
pentadiene products. As long as the (1242)-
pentadiene system is present in the molecules,
this system preferentially interacts with the
active site in the enzyme regardless their
hydrophilic portions. This may explain the
observation that, as days goes by, cashew
apple juice starts to produce a rancid odor.
Anacardic acids (1, 2) are present in the
cashew apple that is widely consumed for
many years not only as fresh fruit but also as
various processed products, especially as juice.
In addition, the (1Z42)-pentadiene system is
known to exist in many natural products. For
example, 5-alk(en)ylresorcinols, commonly
known as cardols, are characterized in many
edible plants such as pistachio, Pistacia vera,
macadamia, Macademia ternifolia, and
mango, Mangifera indica.®’ More specifically,
both 5(8(2),11(2),14-pentadecatrienyl]
resorcinol (10) and 5[8(2),11(2)-pentadecadie-
nyllresorcinol (11) as well as alk(en)ylphenols;
3[8(2,11(2),14-pentadecatrienyllphenol (12)
and 3[8(2),11(2)-pentadecadienyllphenol (13),
known as cardanols (12 and 13 respectively),
artifacts of the corresponding anacardic acids
by heating treatment, isolated from the
CNSL,? were all oxidized as substrates at
concentrations. It

lower appears that

lipoxygenase can first recognize the
(1Z,42)-pentadiene system regardless of other

part of the molecules. Since safety is a
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Figure 1. Chemical structures of anacardic acids
and related compounds.

primary and paramount consideration for
food, their safety may need to be examined.
Hence, the (1Z42)-pentadiene should be
avoided in the hydrophobic tail portion. To
address this problem, the fraction of the
CNSL containing anacardic acids (1-8) was
hydrogenerated over 5% Pd-C to yield the
stable saturated anacardic acid (Ciso) (4).
Anacardic acid (Ci51) can be purified from
CNSL by HPLC,4® but it may not be practical
for commercial terms. On the other hand,
anacardic acid (Cis0) was
described to inhibit the linoleic acid

peroxidation catalyzed by

previously

soybean
lipoxygenase-1, although only the ICso value
was reported.!® The synthesized anacardic
acid (Ciso) was tested for its lipoxygenase
inhibitory activity using soybean
lipoxygenase-1. Anacardic acid (Cis:0) is stable,
colorless, inexpensive and biodegradable.

In the current experiment, linoleic acid was
used as a substrate. Soybean lipoxygenase-1
(EC 1.13.11.12, Type 1) is known to catalyze
the dioxygenation of {17, 42)-diene moiety of
linoleic acid to the 1-hydroperoxy-(2£,42)-
pentadiene product. In plants, the primary
dioxygenation product is 13 (S)-hydroperoxy-
97 11 Foctadeca-dienoic acid (13-HPOD)
(5).2 Hence, the

enzyme activity was
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Figure 2. Concentration dependence of the initial
rate of the oxidation of anacardic acid
(Cis2) at 25 °C, 0.1 M borate buffer, pH
9.0.

monitored by measuring a UV absorption at
234 nm associated with the 1-hydroperoxy-
(2F,42)-conjugated  double bonds
formed in the product but not the substrate.
The data were obtained at pH 9 because

newly

soybean lipoxygenase-1 was reported to have
its optimum at pH 9.0.'Y The inhibition
kinetics as analyzed by Dixon plots
demonstrated that anacardic acid (Cis0) is a
competitive  inhibitor. The
constant for inhibitor binding, K1 = 6.4 uM
was obtained from the —[I] value at the

equilibrium

intersection of the three lines. The inhibition
was shown again to be a slow and reversible
process in which the substrate was not
oxidized. It thus appears that the double bond
in the side chain is not essential in eliciting
the specific activity but is most certainly
associated with increasing it.

Lipoxygenase 1is a non-heme iron-

containing  enzyme and  lipoxygenase
inhibitors are known to act mainly in two
different ways; by a chelating the iron of the
active site of enzyme!? and/ or by reducing the
ferric form of the enzyme to an inactive
ferrous form.!® Taking altogether, anacardic
acid (Cis0) inhibits the

peroxidation catalyzed by

linoleic  acid
soybean
lipoxygenase by chelating the iron of the



active site without pro-oxidant effects. In
previous reports, anacardic acids were
described to form complexes with both the
divalent ferrous ion!¥ and trivalent ferric
ion,'® and hence, anacardic acids can be
expected to inhibit both A« and Fred forms of
lipoxygenases as iron chelators. Salicylic acid
(6) also form complexes with both ferrous and
ferric ions but it did not inhibit the enzymatic
linolenic acid peroxidation, indicating that the
chelation ability alone is not enough to inhibit
the activity of the enzyme. This can be
indirectly supported by the observation that
3-pentadecanylphenol or cardanol (Ciso) (7),
an artifact of the corresponding anacardic
acid (Cis0) by heating treatment, did not show
any inhibitory activity up to 200 pM. In
addition, neither methyl ester (8) nor acetate
(9) of anacardic acid (Ciso)
inhibited this oxidation, indicating that not
only the salicylic acid moiety but also an
alk(en)yl side

combination in eliciting the inhibitory activity.

noticeably

chain are an essential
The hydrophilic head portion of anacardic
acids first chelates the iron in the active site
like a “hook” in attaching itself to hydrophilic
and then the
hydrophobic tail.t¥ The molecular dimensions,

portion of the molecule,

together with the lipophilicity, have a critical
impact on the ability of this class of chelator
to inhibit lipoxygenase. The interaction of
iron-chelating molecules with the iron center
of lipoxygenase is known to be influenced by
the lipid solubility.)”? It
hydrophilic ligands with a longer alkyl side

appears that

chain length tend to the more potent
inhibitors. Incidentally, both anacardic acid
(Caz:1)

previously

(Co2:0) were
inhibit

and anacardic acid
reported  to potato
lipoxygenase.!®

However, 3 [8(2),11(2),14-pentadecatrienyl]
phenol, refer-ed to cardanol (Ciss) (10), was
oxidized as a

substrate at lower

concentrations.

Although anacardic acid (Cis:0) (4) was not

isolated from the cashew, it was previously
isolated together with anacardic acid (Cisa)
(3) as prostaglandin synthetase inhibitors in
large quantities from the African medicinal
plant Ozoroa mucronata (Anacardiaceae).l?
In the case of lipoxygenase inhibitory activity,
anacardic acid (Cis0) was found to show the
inhibitory activity but slightly lesser extent to
anacardic acid (Ci5:1). Both anacardic acids (3
and 4) isolated from another African Ozoroa
species, O. insignis were reported to be
cytotoxic principles against six human cancer
these
lipoxygenase inhibitors, anacardic acid (Ciz0)

cell lines.?®  Among natural
is a most stable lipoxygenase inhibitor

without being oxidized.

CNSL oozes out from the shell during the
processes of roasting. The heating process
leads to decarboxylation of the anacardic
acids to form cardanols and thus, cardanols
are artifacts of the corresponding anacardic
acids by heating treatment. Cardanols no
longer inhibit the peroxidation of linoleic acid
catalyzed -by soybean lipoxygenase-1,
indicating that the carboxyl group is an
essential element in eliciting this specific
activity. Since salicylic acid has little or no
effects on these enzymes, the hydrophobic
alkyl side chain in anacardic acids is also
undoubtedly associated with the
lipoxygenases inhibitory activity. It seems
that lipoxygenases are common to possess a
relatively nonspecific and  hydrophobic
domain. The hydrophobic pentadeca(en)yl
side chain in anacardic acids likely interacts
with this hydrophobic domain and disrupts
enzymes quaternary structure.2 Since
native proteins form a sort of intramolecular
micelle, in which their nonpolar side chains
are largely out of contact with the water based
test solution. The hydrophobic Cis-alkyl side
chain may act as an anchor in the low
dielectric interior of proteins. This concept
can be more broadly conceivable that the
alkyl should allow for

straight chain



conformational flexibility and interacts with
many types of the hydrophobic domain in
different
non-specificity of enzyme inhibition supports

enzymes. Anacardic acids’

this assumption.

. Anacardic acids in general act as
antioxidants in a variety of ways, including
inhibition of various pro-oxidant enzymes
involved in the production of the reactive
oxygen species and additionally chelate
transition-metal ions, but do not quench
reactive oxygen species.?2 Thus, anacardic
acids are preventive antioxidants. They may
be advantageous to suppress the formation of
free radicals and active oxygen species in the
first line of defense. Metal chelation capacity
of anacardic acids is their additional
advantage since it reduces the concentration
of the catalyzing transition-metal in lipid
peroxidation. It is known that chelating
agents, which form bonds with a metal, are
effective as secondary antioxidants because
they reduce the redox potential thereby
stabilizing the oxidized form of the metal
ion.?® In summary, anacardic acid (Ciso)
lipoxygenase

appears to combine both

inhibitory activity and metal chelation
properties in one agent without itself being
oxidized. It should have potential for use as
an antioxidant additive in food. However, its
biological significance in living systems is still
largely unknown. Thus, it is not clear whether
ingested anacardic acid (Ci50) is absorbed into
the system through the intestinal tract and
delivered to the places where lipoxygenase
inhibitors are needed.2s The relevance of the
in vitro experiments in simplified systems to
in vivo protection from oxidative damage
should be carefully considered. Their further
evaluation is needed to identify formulate a

holistic and dynamic perspective.
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CATE, REMRELARTEIZE CALRRET>TVET,

- R REMER., BARERER THAVNBALERGLENNOFS - IRETHRRET-T
WET,



4-2 INATIVARHREIC L D Igh EEXEFEFEHEEH T I5RAMDIER
OMFEX (TR 24E4) ', siE®MF . FiF #2 FEK W HEHH'. #
BEZ!

AR ERZIREEEPREM R EEGREER,
PHERKRPREREZEGHEARHICRERILEER

(B8]

BERBERIT. BEBEOREI OTY Y A (lgh) EELEORERZL2FET L LI08Y,
BEMEDAIILAOHERE, MENEBEELSOELERBOAL LY. £ALKOEEEMFCE
BEEFHLRBIZESLTOWDEENTVS, HICRREHROARRNEBABLECHEOELET HEHRD
HFIZE, BENAA TUIRTHEGEESK: B HEADHT 5 1gA B, BEELREZRELLTWLS
BIEB L. NA TILIRMIRIC LD lgh EEREEREETLXAMORERZEME L THRET

27,

[FAi%]

8 BEND BALB/c MM T IAMN SIS TILRERHE L. a5 F—ETRER. UL A\KEE,
RPM11640 i THRERY > TIL & HEF/T HH, T, WBY O TN EHITHOM LS (gA FHER
MEFE LT LPS (Jipopolysaccharide) ZRML., lghA BAREEZETHREIELREICBNT, #
B TILIZ LS lgh FEAEREL ELISA (enzyme linked immunosorbent assay) [ZX UBIE L=,

(#E8 - £EE]

WERH T ELT, RERSERANBEIATLETEXEE. HhHERE. NEEBOERL
AIXRAOIYNRFER, BLUHMEREREORAYM A4 TS 'J"*’E'EPIL\LK,%'V;EUD;;HEE{TOLO
FORR, TEREERSIUVHPETEIFRIC g EEFEERANREOH LN, TALOBAEE
DENTHLHEICHELREEAH O, FL-HEODETHHSTHD Glycyrrhizic acid [T 1gA E4E
TUEERMNRO oM &S, Glycyrrhizic acid ANEMZRUEERLAD lgh EEFEEH

DEERAED—2L LTEELTWDHEEEEATREB I N,
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[(BFREFEIT]

FUHRRBRE S VEBHE
BILRPRPREEEAREP R EEHGEETY SRBEERADLE - FRF2 #H%E

BHHMREICE T IMEOBESNA
RAZMOMBEEERRS L UCHEERAFRILSMOEFRNTOELERARORRICHT IMRE

FILUTOF—TTIT>TLET,

- RAEME L VELEMOMBEERS OILFBETR

- BEEE R RO L AFI BEICET SR

- BE—EERKEAEERICET MR

CHEREMER Y D x / — L OB LB O fZEA

HEREERER T ORAYOBERME

TN F T D AERERT HSRARMORREMAR

- HENA T T IVLREBEEREE T AREADORRTR

HERERICEEERETRAVORERTR
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4-3 EEMXBRXREOMPIEHFEBHERS LU QO LIZDWNTORE

OBIRET (st 14&4) ', NEEFE?, FFERES. GE#HNF . NBET
MEHF!

ThESEAYAEERAEFZTER. 2HIER. LERIXFHRESRMARH

q=k:2)|

BEMKBAIREESREETHY . FRTHOHAMEMEEERETHD. RERIZOVLTE
BAKERARECEES52TVWAEEIONTHY . FTHLEPERIEIAEREREICKEHED
STWBEEZLENTNS, FCTAHETIHEEFIRMNERESATVSEBEXRBRBEZHARIC,
Mg L AFhERD ) VARG (C B 1T DBERERAR Z 247 L. BB IEMECHRRREE L OBZEIC DT
ML, EEEBETHEOHYHEEE LI, £, QOLIZDVWTHLIAEL., BEOQOLOKEZ
S LTz,

[Ai*]
MARERERTOEEERBREZ1TREHNRITT o, MERET—2E. BUEFREL
BBV THEIN-LOEER L, BEERRAZEDEREERAECHEL:, AL &
UmskiEY VISERBERE IR OT S5 —TRELZ, QOL % | BDQHERMTHE
LTzo

(BEBIUEBE]

MELF- AL, PLTE U FRFNRESBALIYLERIZETL. ATYRAEY, AT Y
Yy FEEBITRBER L, -, BB, BHEEAERICBETSH > . ERENRRETIE.
EBE I RILE—HE, F LAV, n-6/n-3 L THBIZEEZ T LIz, Fhky VIEEDIEMERIEE
(. SRR LA EICEEERL., —ERBNEHE. 75F FUB/) / —IVBLEIERICEE
ERLUT-, BEEMQOLTIE. AHDBTERERIIODVTORELASIMER Gz, FHMQOL
OREEZ. 10 ABAPENH6 S Tz, QOLEATHH., PEENEELY HEMERNH B,

MERFAECOTILTIVAFEICKBEEZRLED., FREBRICELZATEY. REREDOBEL
MHETIEASNEN STz, LAL. AETOEVEBEUAT RS Uy hAEEZTR L., BIIKEN
HoNT-, CHIZBENSOHMITEIBOBEDE-HICRIDEEIOND, REQEETHDH
miRsy, EHBRHASEERLECLIE. BREOBEAEO NS, IFhEk!) U IEE OB E
IZHEFB7SXRUBE/) / — LB LRI MIREICEDZT7SF FUBALOL T B, F4HEFEN
MEOEEIMFAFBEELTVDEEZOND, IRBEOENRHEE. BEI L —LbE -
n-6/n-3 LEAVEESEBEH L Y LFIREN., BEREOEENTETWVELEEZ LN, 17 EH 11 &
BERTHY . 6Z/ARFETHY ., BEEFIIVEN 2z, BEOHIBROn-6/-3LLEETEELZ
CILERMIBICBIOEEZOND, QO LIF. REEABELY LEMERAHSZ LML, AR
DEENBEDQOLEZLRIFHIEEILND,
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(PR =HEIT]
—RERERE D & L= REBRICEEY SR~

FTURMRUAS L VIEERE

PEFREXEXERBRAR S ZEMEH

BERREMRE - I LHFHIE, NEBFHH

TEL : 086-293-0247, FAX : 086-293-2798, E-mail : kyuko-333@cjc.ac. jp
URL : http://www. cjc. ac. jp/

HEBHRBICE T LAROBEREA
AHARETIE, MmF - MRBEEHBEOLFTEEL C. FERICH CEHBEEHL-XE - BEEN
DHYFIZOLWTHELTWS,

O FEMEBROA~ORZE S U TREREER. 1 VXY VRRAMER, BRELCTVERSE
@ n-6 REMTBIIEMHBORBBERICETETIF FUBHARI— FEEETHEDE L OBE
@ n-3 RBMEREAMBEHBEORKEERE,

REMBRES (V0—2% - BEEXER) OBRFEIC
HTLERBEBRELVERSOBEIZONT,
ERRBBICHS T HEMEE 4 VX ) UEBME., B
OREIZET HHE,

ERCERBELEEL. FERFHEEFRELEN
5. TNENOEBIZHIT DM IEHEEOMEME & KB
MEEFRE - BB OBEEBE L TEEL T,
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-4 HMHPORRBEHORERICRETEHOEE
OATH (BLHE 144, BREFET. ZE4F. HHEI. SER

Q=]:0)!

MIBRICIEROBRRIMYIMERINLIN, TLOOBEERICLZELRICTOVTOMRIED
U, SERAIKOIARICELTIE., FOEFEORLEZHMNS LT, FRHERABRHELTMEN
B, —HBIZ, ERBEHMIREHRICZ L., BHERGHEICEALEREEZELTWA I LML,
BORFICE>TEBIZEENELCDIENAFEEINS, FITEHREHKIZALWLGND 6EOX
REBHE S SHOAHBHER ., BEERICEIBZOTLIZODVWTHAILBER. 6 BOFHIEL
THOBRICH LTHIBEELHZEIIRIFILANI EFZRHT=A, QT F LTIk~ (Ethyl maltol)
ARBERFENEE., @Y FS—IL (Citral) PRAXERFETIELIERLSRBO SN, RS
TlE. CHL2EOEHRCOVWT THORABLHEMER L L TR MR E MAERBETL., &
RICEZ HEE X RERERE2EDTHEANERIZIOVWTGRR S,

BB RBRUAR]

(G
ERBEH ABOTU T IUBE EAERE. F¥vRAVEBHR, JRVRITEE.

ErhERNaSER), VFFIUFRE, AINATEERR. 3F - ILERK
BEEH IFALTILEL—IL (BEER  BRY b BEOFY). P 5L (BREE:
BIFETILTE R, LTECOEY)

(WERRE OB AR)

ST 24 g FRK 2L (TEML. 0% T UEE=S MU D LEERERWLT, pH. 0 ISR T %,
FORBEEHLAALIMBAL, B3CITHEHRATNREET L. ERSROBHF 6 2N D
(0D at Amax:0.3~0.8), COBEED ILIZEHEBROBEE (TFILTI F—JL:0.005%.0.01%.
0.05%. 0.1%. 0.5%. ~ k5—JjL : 0.005%, 0.019%. 0.02%., 0.05%) 24 3B L38Y Ah. X
w kAR ML (200m]) (TEOMCEY FRv s L, BREFTHHLRBRAY O IILET S,
(BRERA %)

TIEMESRER - Ry FAR FLICAN-ISEEZZ S0°COIERTIZ 28 BREEE L. 10 BE. 20 HERV
2HBICERERGFELRD,

M1 EtBR © Ry AR PLICANREGRRZ. AT EBLT 2,000 Lux ORBE CEREHL. 5
HEB. 0BE. 0BBICBEREFEELRO,

(BEREROEHTE)

FAERORBHAY L TIBEROBRXRICEECH T AWMIALES 10006 LT, REMHREBIME
THEICROEEAESOENCEFEZEHR LT,

(BRELVEE]

AEBITHAWVERABTERE., WThIBRBLTRISHLTTRETHY . MEFRH. RFHRO
ERICHESTERIRLT S, CORBELEIFTHORMIL>TEELVECEIROAT. FHN
METHROONIIFLIIIL b—ILOMREEDRELUVY b —LIT&R STEBEDERICDONTIE,
AEBRTBRTLIILATES, FLEHN TEORABEHOLERICSEASEELROoNGH
otz k. BILHLERICREFERLELOBEERBICOVTRETSFTETH D,
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CHEHES D

FUMAMRBE L VEERE

hEFEEREAMEERR (BRILEHRTL—T)

% ZHE FEL. BE BN BI. B s E¥. BF =% ¥
[RFEIRIETHEEE] 284514, 1L 18, [FNEEMRE] 4E£:64%

HYMREICHITIMEOBENR
KRETIN—TIE, BEN ILW—TH2BAT, UTOF—IZDOVT, BIEEHFITTLET,
BRTF—<
[7—< 1] EREBHCETLHE
BE. BERRHOEAY CGEMBLEBETREADBRELEEDLLGL, EEERID L S ZTRBMEHAE
o Wb 3 “Taffl” tHD) NELCBESh, £, BiARoReX T, BRIy
FPHAERBRICETE WIS > TRIESK TSI NS, BELB NETZLDER~NDKREHE
BHNAERLELEINTVETD,

COEHIBHEBEEEADHE, REOHRREINEVVERRZLEIIDLDEEZ LN, KT
OMRFEBICMYMBATHET,

OB ESORIEILI 2yt oR (PSL) BIFEIC & 285

RE. HRTCHEHESOATERMEELTC MBLIRyEU R (TLEK) ] AEDLNTNET
N, COFXIBERTHLI-OBELGHENROLNATVET,
CNETOMEOMETIE, BHEHENT-INAS ZAOBMIZPSLENBEHTHLIZLEEZEH., &5
12, thOBR~OHERAOAEE. BEMEYOERBEMAAEHETHRELTVET,
CHEANY KABRAENY) ORMUBEMH~NOHMHRBHICIZIBMESOMBEDNEADS
-

FHIEIIFORMEEBETEIE, TRDEOT UM PoUoEEENBERTZI L. &
fo. TUTHICHRGRERE TS L. BERXOPREALAD G Y, BERESFIEIEAMNLD
AVESOHEDENE DL ENMMONATVES, COWRE., BREELTERASIKLER
BEOHMEREMBICFOMSHEBHT I LICE>T, MEMFROERERBEIZ. EMBED
HEHESTELILZHFLT. HEOREMH (RoNF4E) 1R ELEHRICRYKEA
TLET,

[7—< 1) aREEHICET S RRAEHNME
APEGEHET AR, ERAKEELIEREETT, TOLONIBRITIIHRLALBFTLHIES
hTHY., BETHEH, BEBEEOXAER. TEMOSFVICIUYXRARBROZTENEREHAH>TL
FT, —MCHEEINE-RAREIK, BAEICHLTRARETTN, ERCEREPTHREICHE
ELTWET,
CDEIBEERN (BBILEEYOESY) CTOREIAOHEEFHALMNNITIILIZE->T, NI
BROBHEBFCODVTOTATATHBLNEEEZ, UTOWREBIIRYBATHET,

OHH P ORARBFCHORERIZRFTHERMDOZE
MIBRICEEHOBRREMUNFERINATWHETA, FALOREERICEDZELRIZOVTD
MEEZ/L-OIC. BHAOARICAVOILIXAEFCHEESHBTHEZRANVT, HEERICLL8F
DEIZDNTHRZEDHTNET, SkiL. SSITEEFLER. REHTEORNYE OHREE
RIZo>WWTHELET,

QEROEFREICEZ Z2H2EIIOVTOERRE
BRORKLE (B) FBVWLIEZRAOLI2EEREERTHY ., EETHERALEROZBICLYE
AANEDBEBOA A—UHERLTETCVWES, TICL AZOFEEZRREL T, EBEVE DR
mOBIZHT IS A—TDEBNBROKICEDEEZBEZEZLONEREBIZE>THAELET,
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4-5 BRPICEFNDIZAFTTIUDOERERDHRHE

ORM#MT (BtH14) ' REZE’ WMBAER’ AREZL HEAF'
"EILIBER KRR EREEH R EEPER

PRAILIBR R R IRIEEEREERE SR FER

[E /]

HEHRORRMONTEERRTHEILZ-PoPFToi o REaEEORECMEHFICERT
5B, BEESLTT OIS T UEBREEECS 4151, ACE)EEFESIZEB L. gIEANDL
WEEZONIBEREMCETNS ACEBEMEEER Lz, ACEEEZEOBL THEL L) &b
CAFTFFIUENBEELE, COLEPEELOEYEESRICEENLH . TOERLEITARE
THUOD TEEZOMEFEELLTVS, AMEOEMEIRRICEEFNSI=OFTFIVOESE
BIHWN, EBEFSHELEOBREBEMICTEIZLIZH D,

(5]

EYMBERENSCYY SFY—THREDR—MILTKBH L, BEAETE 1z, RIEVER
A A A HHERE D S L (Amber | ite IR-120B, H'E!, 4 X 25 om) THIF7=, KEWLLEE2ZMN T EZ
TCRE Lz, BHEERBL. BA 4 VMBS D S L (Dowex 1-X4, BEEET!, 2 X 120m) I2H (T,
K. 0. 3MEFES. SMEFEE TR LAE LTz, DEEREICIEEGA 4 X HEEEH 5 L (Dowex 500-X8, £
YJUUEL 2 X 12 om) T, BEE-EU U THRE L, TaAFFFIUNMEERIRT S/ BT
175 HETHRE LIz ACEFEEEMRIE X ACE L AHEBEEE > THPLC S FULBRTRE L =,

(#BRELUEE]

EYHERDOACEEEFHEOAENS., MEL v, AvFr—ZICBEFES LRSI EAH
Bt otz, FOTHEL oORKIMHEIT oz, BAF UXBBEAS LD BEIT U EZT
SE. BT, BAAUTHEBIIES S L Dowex1-X4, FEELE!, 2 X 12 om) TIX 0.3 M BB S EICAH
Az, B4 A MmBEEH S L Dowex S0W-X8, B DU 2 X 12 cm) THE L&, #BEHH
EAVEBHOZAFFFIVEREL LR, TE/BONETEANY L ESRTAUOM, 43.4 2
B ENI, BMERHIZO0 - 40 pg /ml OB TRWMVEREZSR LIz (r=1.0000), MEELIZEEND
—aFFFIVEG 349 £5.4pg /g THOT.

[(AARARROEERIE]

EMEFENERESIAIZS 00 BFAUEEEDNA TS, T, ACEIREESZHF >ZaFT7F Y
FIFELAEDHEMERDICEEFNDI TSI /BTHLHN. TOBFRELBERETEL. ARRLETDEZ
BREICLTREROBEHREHARECLEZL, £ BEFELLICCVWIEMAGMILERT=OF
THEVEBALBENEROBMRELEZI DN D, ACEREFE LN OEERICOWTLRET &R
BLTWS,
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(TR =FEN]
—RBALEEORT &L FERRICEDEREEA DX LOWHE—

FEHMENRE L VIEELRE
FELIER K2 ER2ERARE SR SR BRECEHRE ERAFEE
Tel & Fax : 086-256-9593, E-mail:masuokan@dls. ous. ac. jp

LEMERICE T AN EOBEA
HEEESEOBREEEREICLDIEREEA D XLOBFEPLICHREEDH TN DS, FET
R L 2FUBRICLYBISEKREZEDOFIHEEHELTLS,
L ——
1. FEMEEMORH
EMBRICIAEEFHICEDERBIEEEOAEEXF Y O F XY U F oA XA —E RN
BICECERIATWS, LML, CORGIEIERIBE. BREH. RO DUIGEIIEESh
50T, FIBMEEHOMEOHMERTLTL S, ZOMROMEZ. () IHFETBERICBESIAT
WAL EEBEICOVWTOEREZED S, ) EEEL MBI EEOEEBREZBEREIZTES &
EZATWD, RORT YT TClE, ER~QERERFTHIET. REBHNOBRICEETN DHEIL
B CEMBECLYEIIEHREEDOFHEEET,

Xanthine

Xanthine oxidase
%, .
"o, Inhibition

Antioxidants

Superoxide anion
Scavenging

2. EHBRICLIEFEEA DX LOBEH
MEBILEEBEO I DTHINE2 S —EORBETRIIBRRBORE A H =X LOFETH S
FKEIRDT-, [N Masuoka, et a/. J Biol. Chem (2006)] IMEIX. hAS—ERBEDTHR
(. EETOREEBLT, BIEX LR (TPOFYNICIUBRRBICGY SV EZHLMNILT
Wd, FOFYUITEYI TNV ZAEBED BHIROEESRIZZLIIBEBETHLD. ZOEDT
DEFYICEYVELZBRILKRTLHE S HRARRMIZEDELT LN ERRL TS,

Control Alloxan (200mg/kg ) Alloxan { 300mg/kg )

Normal

Acatalasemic

3. HBILAIC & BBIER F LREETH
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ENCENATTIOTATRES FIIBEDIRIDDL
BB R 22410 B 15 H(R) 13 B 20 99 ~17 B 50 &7
B EILKREREREAREMARHE 2 BAERE

(ERRR - BEEZRETIRLADOLELY]

[EE:E] 13:20—14:15
(= RJIREBERIR (IgY) OBEIEERPED T BBE~ADLH]
BLASREIREEELLEHER

[E8:% 1] 14:20—14:55
THEEE R A BEZOHE LR EREBRORSR]
LB 2 HKERES b A—  EMH PR

2ETLEY byiay 15:00—15:20
HHERRE—F A AHYiay-a—bt—TJLA44  15:30—16:30

[6:8 2] 16:35—17:10
ra—¥Lt1)— (RJ) OEMEREZL180T1)— RJ DERFH]
B MEEMILSHRR-BE L 5—

o

H#E3) 17:15—17:50
8y =B LUBEERY Iz /— LR OIE R |
BILUAZAZIEEEESBSTRE -5

BB (B E LR ERIREME

BENOENMTTIT«THREER & #B (ELRIKPREEUES

NI

KEEH N

h)

FIBERDIVLRTERER AL i (BILKERZREEEARSWER)
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(HEEE]

=7 b YUREBERE (1gY) OHIEERREDTH - aRADKH
MILAZAZREEEFGEHARH - FREERE, %) 7> - a—KL-vav

[ZL&HIC

RE, BEFEOFR - AEIZ. HDHINEA
EEORELHEIZ. HEOETHERLim
FORDYICZT A CHEELEZRKLE
BEhTWd, =7 FADRENFHEOH
HoY, NEDICEESNIRAEETIERIC
Z<. TORBLEZTHD. FADHRKL
CNETOIghE B LT, MEHEH (7
TAZT4—) FENEHESATNS, I}
EMROHBHLIgYE— AR BOERSE
LTH. BEETF 74 5F—RIER
W, £, I SEEERETH RHBRETRE
THd, BEE7STTRHIALS., BREXE
B. QO IAREICEDTHRENEEL
TWd, AMETIEIgY ZEEMOCEBKIZ
BE, BOBETLLIZEYINGETF
- BELES LS DTH LS. BEFRIKRE
DEEKPERE, BT EOKERFICE,
ABMASEANETICHBIZIRETEDLHE
THHIDT, FEMIZIE. EOODWMERS
EFICRETELHRZARTHSIFETH
%o

ZrY~OREGI)RAERHRT Y - 3R
L= avhMfrotze R URDD LTI,
FFIYOEHHEETRT 2O, ChETH
ea—RL—a uhESTE - RE(S
) BELE - +tIRBERRICENTNEE
N & B Streptococcus  mutans &
Helicobacter pylor DEELHBBEERFTH
B0V b5 RA TS5 —1 (GTase) &
JLT7—EIId HlgYEERL. RSUT
AT7ICEYFOMBREBH LT —42%%
BALE, BE. MELHERTHEDLTLD
JLSEARILIBR. BT LRIIHT
BHMBERL. LEOHBEIZOWNTHEAT S,

|. Streptococcus mutans & Helicobacter

pylori 12x4 358

1. Streptococcus mutans (2 2% 2 AHE)
S mutansidGTaselz L YEHEL Y JILH

VERERT S, ChiZkUBITEICERZ LR

29

INE B, RE BB

WEBRT 5, GTaselon 3 Dk E/EEL .
fEIEE. Sy FEFRWTZTOMREERETL
& A TSIV BELIUREORRICHL
BREOBEENEH DTz, RULTEIIZDR
SUTATERWNWCERET> M. RS T
4 T7ED lgYE ) +0R & EEFD , 3)
T ROBEE, LU, DFRNE (02
FO—) QAT L—TFIZH =, 1B5E &
BRERSEM. BAERD. 5400 mg/8. 5
BRERES Uiz, RIBSEEES. EICHE
LTWBS mutans $CERPDS mutans
HAERE L, SBEHEERITEN s
of=M, GIBEES mutans BAH S mutans #
F. 1YL UZORSE (85 &L=
IW—TTIEBAEIZIET L,

2. Helicobacter pylori (ERYHE)

H pyloriNBRTERTHE-HIZIEBR
ERLATREGES O, BEDLT7—F
IZEYShETO>TWWD, E2T. LT —
BIZHT 2RAEEEEL. TOMRERITL
=0 7. 1A BHEOLFUBIZHRE
THIEFERDIZ RNT IO RERAVT,
HICHAZREERETHL.BREETSE
B EEBH-, BHRIZ. 168DKRS T4
T (H pylori BEE) IZ, iYL 7 —EHR
*%E2 g3 —I N EIH2ETDERS
. 3y BRICBEREERL S B EHE
Liz&Z A 2TREEBEICEVWTEMAGR
ENEH o=,

I FTHREXNEK
1. avs

ALSEFEAOBRZELEZILTHE (01 & 0139
NHB) PIBERNTHEEL. EEdhfizalL S
BRICLYXDEEAKOTHEET LER
THd, §EIF01 L0139 FRILTY U HD
WNEIMEBMLBIZ L YRB LI DZEL2TES
LEE&E, YavEF bR EEL
THEELEZOLSHEROMIRE~OESHS B
subunit) =%t L lgY #4E& L 7=,



{ERL L =3B lgY (&, ELISA T 01 & 0139
TR LTz. 2. Bsubunit lgY (LKL
%, MBFRRAKEERH) L. BFRERIGL.
EHRITL S CHOHBAA®M elongation (BE{EAL)
=Lz,

£ 4 BOSHBEYHRIZOLSEER 10°
@ 750 ul #BOH/kETLHLE. BE 1 BTR
T35, COVTADERRCT. BOEER
ISHHEEAL 2HBHEEIZ. Ing/nl ORESH
AONMIIMEEMAES 0 | Z14EEBELEE
A, HIEHKIZTOROELE EFF LA,
HEZNMAKTHEYRLVDEETREIE o,
%%Eﬁ%ﬁﬁ%é@m?ét?%ﬁ%ﬁﬁ
MNo=DT. CORENEFEAVLNT, £HFK
5% 3 B#Faﬁﬁ?ﬁ\b 4, 6. 8, 12BEEEIZ
BRES (->TENENT1HIZE 4, 3, 2
EsE) L&A, 8EfbE (183 0K
B) TRALGNENE LN, £, £EEEF
5 BRENcEEZEELTH. FRGYD
SHEMNRH LT,

2. Rota virus (B4 24 JLR)
O294)LRITE ORI, FI2ERE
HHELLDDIOLBLUTOHANBICEREDT
FEREL. BIZEIZES, T4 LAIERE
Iz &Y A—G B (serogroup) [T, & 5{Z&/M
ERICITEHROMER (serotype) BH B, A
BEO2AINAORNBDOR VINDE (VP4) &
A ROE (WP OFBWNIEY., ThEh
E5IC1TPmMER & 14 (6 mER) o
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b, B FIIREIZABD G604 ARRET
AN, BEL LTI CHERRET S, THIE
OLSEEEULTWWADT, MOTIENR
HaALISEEDLDNTLER, BEE, OH7
T/W4»X%($6%®&Q%én %)
RIEMTHIE (BREMTHEOREKM &2
bnéo

EhEUDEEENT G1,G62,63 OmER%E
&9 HRV-408 #&. G2, G4 OMBR AT
HRV-248 #FEE L lgY 2R L. KD
% CPE fHIEREA E CRIE LIk, #1E~
SR (5 AR ORT. FOTHIEICHT S
DREHE LR, LEOHAEZTATHED
BE L%, 3 BEBICE2EDDAILRE
FNEFNEOEELEEZA, v bn—)L
DY ZHRELEBIITHERELLZN, D
ANRIZHT IHRAKRERGE LE-RTHEE
ZEMFENREO DN, B LED
LHEOHEEETOHEATHIT A |
HOBENELhT,

UEOEEMSOLIE-SFOO2DA
JWAIZHT B lgf Jukld. £ MCBEVLTHLR
FHHEENEONDIEDEHEINI-DT.
ME LY., T v 2T —0 Central DMR
(Department of Medical Research) & #tfa]
T. EFOTHEICHT OHRZRELTL
b, FERBLEENY THIH. BEISD
NEZOT—FELHBNALIEZCB->TWS,



[0 74—IL ]

NEE ET (BCFE WD)
FELURPRPEEHRPLETRR - 2

BARE
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Bioactive Okayama 2010
International Conference on Biologically Active Substances
Okayama Prefectural University
August 11-12, 2010

Program

(Wednesday, August 11)

8:20-
9:16-9:25

9:30-12:00
9:30-9:45

9:45-10:00

10:00-10:15

10:15-10:30

10:30-10:45
10:45-11:00

11:00-11°15

11:15-11:30

11:30-11:45

11:45-12:00

12:00-13:30

Registration
Opening Address
Hideaki Tsuji
Organizer ofBioactive Okayama 2010
Okayama Prefectural University, Japan
Oral Session 1
01-1 Mitsuo Fukushima, Okayama Prefectural University, Japan
Ethnic differences offactors responsible for elevation of blood glucose
levels; in view of insulin secretory defect and insulin resistance
01-2 Toshiko Suzuki-Yamamoto, Okayama Prefectural University, Japan
Immunohistochemical study of PGF2, autocrine pathway in the rat
cerebellum
01-3 Kazunori Takemoto, Okayama University of Science, Japan
Low catalase activity is higherincidence of diabetes
01-4 Makiko Suzuki, Okayama Prefectural University, Japan
Effect oflipocalin-type prostaglandin D synthase on egg allergy
development
Coffee Break
01-5 Yuki Kawakami, Okayama Prefectural University, Japan
Functional expression and site-directed mutagenesis of single-chain
antibody to leukotriene Cy
01-6 Eiji Okuma, Okayama University, Japan
Role ofglutathione in ABA-induced stomatal closure in Arabidopsis
Thailana
01-7 Kenji Oda, Research Institute for Biological Sciences Okayama, Japan
Negative regulation ofanthocyanin biosynthesis with an F-box protein in
Arabidopsis
01-8 Mohammad Anowar Hossain, Okayama University, Japan
Roles of protein phosphorylation and dephosphorylation on MedA-
induced cytosolic Ca?* oscillations in Arabidopsis guard cells
01-9 TIkuko Minami, Okayama University, Japan
Effect of Y-irradiation on stability oflipid constituents of soybean
Liunch Break
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13:30-17:00 Symposium: The Sixth International Symposium on Food and Nutrition

Research in East Asia and the Surrounds

13:30-13:45 S-1: Keynote Lecture

13:45-14:00

14:00-14°15

14:15-14:30

14:30-14:45

14:45-15°00

15:00-15:15

15:15-15:30

15:30-15:45

15:45-16:00

16:00-16:15

16:15-16:30

16:30-16:45

S-2

S-3

S-4

S-6

S-7

S-8

S-9

Mingyong Xie, Nanchang University, China

Study on structure and immune bioactivity of polysaccharides from nature
products

Ming Li, Sichuan University, China

Case-control Studies on the copper nutritional status in premature
neonates

Kazuko Kobayashi, Okayama University Graduate School of Medicine
Dentistry, and Pharmaceutical Sciences, Japan

Persimmon (Diospyros Kaki Thunb 'Saijo') peelimproved dyslipidemia and
its related production of atherogenic autoantigen complexes in low-density
lipoprotein receptor-deficient mice

Gyu-Hee Lee, Woosong University, Korea

Production of spherical granules ofmicronized saltwort (Salicornia
herbacea) powder with good solubility and fluency using a fluidized bed
coater

Ding Zhi Fang, Sichuan University, China

Studies on a novel gene associated with metabolic syndrome

Nhunpong Daechacupt, Mae Fah Luang University, Thailand

Bioactive sericin production and its biological activities

Coffee Break

Hongbing Chen, Nanchang University, China

Phage display approach to define epitopes on buffalo beta-lactoglobulin
Zheng-yun Wu, Sichuan University, China

A newly isolated heterotrophic green microalga rich in lutein and
neoxanthin

Kohei Kuroda, Okayama University of Science, Japan

Rapid determination method ofnicotianamine using amino acid analyzer

S-10 Ki-Hong Yoon, Woosong University, Korea

Genomic Analysis for Carbohydrolytic Enzymes of Paenrbacillus

wo0Songensis

S-11 Md. Anowar Hossain, Okayama University, Japan

Molecular characterization oftwo glycoenzymes involved in the
N-glycoprotein degradation during tomato fruitripening

S-12 Md. Atiqur Rahman Khokon, Okayama University, Japan

Involvement of extracellular oxidative burstin salicylic acid-induced

stomatal closure in Arabidopsis

17:00-17:15 Coffee Break
17:15-18:15 Plenary Lecture

Jian Feng Ma, Okayama University, Japan
Control of plant mineraltransportforfood quality and safety

18:30-20:30 Get-Together 2nd Floor of Student's Hall
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(Thursday, August 12)
9:00-11:30  Oral Session 2

9:00-9:15 02-1

9:15-9:30 02-2

9:30-9:45 02-3

9:45-10:00 02-4

10:00-10:15 02-5

Tom Takahashi, Okayama Prefectural University, Japan
Inhalation of carbon monoxide atlow concentration ameliorates
hemorrhagic shock-induced acute lung injury in rats

Miyuki Yokoro, Okayama Prefectural University, Japan
Catalase is a major protein target ofmethylation with PRMT1 in
erythrocytes

Aya Tanaka, Okayama Prefectural University, Japan

Effects of acetate on energy metabolism in L6 myotube cells
Kazue Nakata, Okayama Prefectural University, Japan
Anti-stress effect by innate immunity activation

Ping Tong, Nanchang University, China

Effect of heattreatment on the allergenicity and conformation of egg
allergen ovotransferrin

10:15-10:30 Coffee Break

10:30-10:45 02-6

10:45-11:00 02-7

11:00-11:15 02-8

11:15-11:30 02-9

Natsuki Ganeko, Okayama Prefectural University, Japan

Evaluation of sourtaste in grapefruit vinegar

Mai Yamamoto, Okayama Prefectural University, Japan

Vaccination with an attenuated Vibrio vulnificus strains protects mice
against infection

Long-sheng Chen, Anhui Academy of Science and Technology, China
GC-MS analysis of volatile compounds in different parts of Polygonatum
Sibiricum

Bisong Yue, Sichuan University, China

Conservation ofthe giant panda Ailuropoda melanoleuca in China:
successes and challenges

11:30-11:45 Coffee Break
11:45-18:35 Poster Session (We offerlightrefreshments)

11:45-11:50 P-1

11:50-11:55 P-2

11:65-12:00 P-3

12:00-12:05 P-4

Huan Li, Okayama Prefectural University, Japan

Study on the close relations between the consumption ofrice and food
culture in Japan

Mayumi Tabuchi, Okayama Prefectural University, Japan

Serum cytokeratin 18 level and its correlation with nutritional
parameters in middle-aged Japanese males with nonalcoholic fatty liver
disease (NAFLD)

Zaki Utama, Hiroshima University, Japan

Beneficial effects of consumption oftempe on intestinal environment nd
functions ofrats fed a high-fat diet

Nana Fujii, Okayama University, Japan

Urinary excretion ofpolyphenols and radical scavenging activity of urine
from rats fed juice of yamabudo-grape (V coignetiae)
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12:05-12:10

12:10-12:15

12:15-12:20

12:20-12:25

12:25-12:30

12:30-12:35

12:35-12:40

12:40-12:45

P-6

P-7

P-8

P-9

P10

P-11

Chihiro Iwasa, Kochi Women's University, Japan

Effect ofpre-germinated brown rice derived steryl-glucoside on high-fat-
fed mice

Michiko Fujikura, Okayama Prefectural University, Japan
Anti-allergic effects ofthe germinated grape seeds extract

Hiroyuki Sumi, Kurashiki University of Science and the Art, Japan

A new potency assay method ofnattokinase by international unit
Hiroyuki Sumi, Kurashiki University of Science and the Arts, Japan

A functionalfood tempeh' anti-platelet aggregation activity observed in
the first distillation fraction oftempeh

Yuka Takasuka, Okayama Prefectural University, Japan
Characterization ofpolyphenol compounds in Polygonum cuspidatum

Maya Matsuda, Okayama University of Science, Japan

Antioxidant activity offlavonoids

Mi-Kyung Kirn, Woo-Song University, Korea

Optimization for muffin added with dried burdock powder and

oligosaccharide using response surface methodology

Shota Nonaka, FANCL Corporation, Japan

Effects ofpre-germinated brown rice-derived steryl glycosides (PSG) on

senescence-accelerated mice (SAMPS)

12:45-12:50 P-13  Yuya Kumagai, Research Institute for Biological Sciences Okayama, Japan

Characterization of Ca2* sensitive region of Streptomyces mannanase

12:50-12:55 P-14 Kenjiro Nagaoka, Okayama University, Japan

12:55-13:00

13:00-13:05

13:05-13:10

13:10-13:16

13:15-13:20

P-15

N-glycosylation of UDP-glucuronosyltransferase (UGT) 2B7 affects its
enzymatic functions

Takahiro Ohara, Okayama University of Science, Japan

The biotransformation ofthe biological active compounds using plant
cultured cells

Nasima AKter, Okayama University, Japan

Glutathione involves in methyljasmonate signaling mArabidopsis guard
cells

Rayhanur Jannat, Okayama University, Japan

Roles of hydrogen peroxide accumulation in abscisic acid signaling
mArabidopsis guard cells

Hang Qi, Okayama University, Japan

Hydrogen peroxide-dependent photocytotoxicity by Phloxine B in human
leukemia cells

Takae Hanada, Okayama Prefectural University, Japan

RNA interference ofprostaglandin E synthase induces anti-tumor effectin
human Ab549 non-small celllung cancer cells

13:20-13:25 P-20  Chie Imura and Ryoko Nakajima, Okayama Prefectural University, Japan

Colocalization of membrane-associated prostaglandin E synthase-2 and
prostaglandin E, receptor EP in the cerebellum
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13:25-13:30 P-21 Tomoko Morinaka, Okayama Prefectural University, Japan

Identification ofleukocyte-type 12-lipoxygenase inhibitorin guava leaf
extract

13:30-13:35 P-22 Wattana Sriphannam, Chiang Mai University, Thailand

B-galactosidase from probiotic strain Lactobacillus fermentum CM33 and
molecular study
13:35-14:35 Poster Tour

14:35- Closing Address (Awards and Remarks)
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PL. Control of plant mineral transpaort for food quality and safety

Jian Feng Ma
Institnee of Plant Scrence and Resonrees, Okayama University, Chuo 22201, Kurasibi,

Japen. E-mail- maydsib.okoyama-u.ac jp

Both plants and human begs require essential minerals for their healthy growth although
the amount and kind of mincrals difer between plonis and human. Our mincral intake marly
originates [rom plants (foods), which take up mincrals by the toots fram soils. On the
otlier hand. plants aso take up loxic mctals, which affect human health through food chain
Therefore, conitol mincral ransport from soils 1o planis is an imporiant issuc foc food quality
and saety. I this symposium, 1 wilt fak bt how plants Lake up essentsal. beneficial and
(oxic minceals, focusing on Fe, Si. Cd and As. [ron (Fe) is an cssentisl clement for plants
and transparters required for its primary uplake and Wranslocation from the roots 1o the shoots
Nave been identified in barley and rice, respectively (1-23. Transporers for the uptake and
distribution of Si, the most abundant mineral in the canh’s crust, have also been identificd
in differont plant specics (3-6). Silicon is an cssertial element for human beings, which s
reguired for Uic nonnat bone formation [ alse has various benelicial effects Tor plants by
alloviating biotic and abiotic stresses. One the other hand. transporiess for the uptake of toxic
As and Cd hiave been identified in nee (78). Discussion on how 1o earich cssential mincrats
and how 10 reduce toxic metals in the foods will be made

References

(1) Murata, K., Ma, L F.. Yamaji. N . Ueno. D.. Nomoto. K. And twashita. T. 2006. A
spearfic uanqxoucr for itondlI)-phytasiderophore in barley rovts. Plani ./ 46: 363572

(2} Yokosho, K., Yamaji, N.. Ueno. D. Mitani. N and Ma, J. F. 2009. OsFRDL1 is a citraie
transporter requsred for clliciont translocation of iron inrice  ["am Phyviol. 149.
297305

(33 Ma, ). F.. Tamai, K., Yanaj. N, Mitani, N., Konishi, $.. Katsuhara, M., ishigaro, M.
Murata, Y. and Yano. M. 2006. A sificon transporiet in rice. Nann: 440: 688-691.

(4) Ma. 3. F,, Yamaji, N Mitani, M. Tamai. K. Konishi. S.. Fujiwara, T., Katsuhara, M. and
Yano. \( 2007 An dlln\ vansponcs ol silicon mnce Natere 448: 269-211

() Yamaji, N, Mitsusi. ¥. nnd Ma, ). F. 2008 A Transporter regulang sificon distributicn
in rice shoows. Plant Cell 20, 13811359

6) Yamayi, N. and Ma, J. F. 2009 A transporter a1 the node responsidle for inter-vascutar
tsanstor of sidicon w rice, Plant Cell 21:2878-2883

(1) Ma, ). .. Yamaji. N., Mitani, No. X, X, Y., Su. Y. H., McGratli, S. and Zhac, F. J. 2008
Transpartess of arsenite in tice and theie role in arseaic accumutation in rice grain. /'NAS
105 9931-9933

8) Ueno. k Koynn\a.l Kono. 1. Anda. T, \'mo M. md Ma. ) F 2009, [dentification
of a novel major g ive trail locus of Cd between roots and
shoots in rice. Plant Cell Physiol. $0:2223-2233.

§-2. Case-contro} stadies on the copper nutritional status in premature
neonnles

Ming Li" Chengyu Huang’, Smghus Lo, Yumn Liu', Ge Gao', Xiaocheng Nie”, and Yoan

Yang "

! Depariment of Nutrition and Food Safety. West Chana Public Health School, Sichuan
Universiay. Cherigd. China,*est China Women's & Chnldren Hospital,*Chengdn Mumeipol
Center for Duscase Conrol and Prevention, Chengadu. China, * Sichuan Mareruity and
Children Healih Insne, Chenget, Chna, "E-mail: liman, 126 com

1. Objectives

The study is designed 10 evaluale the nutritional status of copper in preterm infants and their
mothers. explore reliable, sensifive and speerfic indices for evaluating cupreous nulritions!
status of pregnant women and ReONaLES

2. Methods

2.1 Dictary survey: The food (requoncy sud intake, especially the foods rich in copper which
sclude potato and grains, livers. sca foods, bians, mushrooms and algacs and nuis, hatf a year
before and during this gestation were investigated by food frequency metiod. Caleutate the
copper and relative nutrients intakes by China Food Compasition 2002 edition

2.2 Establish the methods (o dotcrnine the mineral Jevels in biologicat sample by means of
axial view inductively coupled plasma opuical smission spectrometry ({CP-OES).

2.3 Detenmine the copper Jevels in the maternal and the cord plasma, placenta, breast nilh,
mecamium. snd smniotic Miid by oxial view inductively coupled plasra optical eavission
specicometry {ICP-OES).
2.4 Analyze the aclivitics of crythrocyte Cu/Zn-SOD. plasma CE and €
matemal and the nconatal plasuta

Z/RID Cp in both the

I Resuhs

(1) The intakies of foods rich in copper consumed by pretenm mothers are less tan those by
full-term mothers half a year before and during pregnancy. Among the foods. grains, sea
foods. mushromn and algse’ miakes are significantly Tess during pregnancy than those of full-
term mothers (7<0.05)

(2) The coppes mutsilional status in both preterm infants and their mothers are worse han
those of fuli-ierms (£'<0.08}, And the smatier gestation age is both the prelerm neonates and
their mothers. e worse is their copper turitivnat status.

(3) ENZRID Cp is the sensitive, specific and clizetve biofogicat mdex 1o evalvate copper
nutritional stotus m preghant women and nconates. The aclivities ol CP are also anathet
sensitive. specific and clleetive biological index 1o evaluate copper nutritional staws of
nconales

4 Conclustons.

1Uis the first teme 1o integrating copper levels of several biological samples and cuprum
enzymes 1o evaluate the copper nutritional status for beth nconstes and mothers. And the
results indicate Lhat the copper nutritional status of preterm nconates and their mothers are
significantly fower than that of futlstenn nconates snd their mothers.
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S-1. Study oo stracture and immune bioactivity of polysaccharides from
natural products

Danfci Huang. Shaopry Nic, and Mngyong Nie’

State Key Labaratory of Fuod Science and Jecinology, Nanchan University, Nonchang.

N7 PR Chna. ™ E-mail: myxictncy cducn

Paty: des are a class of thal are relalisely widespread ocourrence
in nawre and posscss antitunor. antimflammatory, antimicrebial, snqiviral, antiagmg, and
immunomodulaton: activities and are bong employed for the trcatment of hepatitis, AIDS.
cancers :md many other discases The most promising biophannacological activitics of
es ore thair and antitumor cffects. So far, more than 300
kmds of polvsacchandes were isolated from natueal products. Among (hose. water-soluble
polysaccharides isotated [rom traditional Chiness medicine plants are mest imporiant It
has been proved that they closcly relate with infection. cancer, inflammation. and sone
autoinunune discases Furthermore, because they have no cytotoxicity and come from a wide
varicly of sanrees, plant polysaccharides received widespread attention from the whole world.
The cnormous potential vaiability m polysaccharide structure offes the highest capaeity for
canyiny biological information. Herein, the relationships between the struciures and biclogical
activities are roccatly gening an ancrease of alienion m the world. [n this review, specific
cxamples of pofvsaccharide with immunainodutatony activaues wilk be briefly discussed

A poly saceliaride (PLP) was isalated (rom the seeds of Plantago nsialic L. by using the AKTA
purificr 10 system combined with wel pqmmunn column Tes pursty and molccular weigly
(M) were & d by high get hy (HPGPC). GC-
MS was used to determine the monoesaccharides composition. The fesults showed that the
PLP was homogenous. The malecutar weight (Mw) was found to be 1849268 Da. Rhamnose,
arabinose, xvlose. mannose, glucost and galactose were found in PLE with Uie mol raos of
0.05:1.00:1.90: 0.05:0.06:0.10.

Tn order to ittustrate the possible immunomodulaiory mechamisms of PLP, a model of studying
setivity of phy Is by using dendritic cclls (DCs) as the target cells
was stablished Based on the prchmmar\ rosults, the cffccts of PLP were studicd on the
, and of DCs. The eifect of PLP on
evtotosicrty of specific ¢ totosic T+ .nphocms (CTL induced by DCs was also studicd By
wsing mised lymphocyts reaction (MLR) method combined other methods, it was found that
PLI coutd improve the profieration of T cefl ind enhance the specific evtatosity acisiey of
CTL by improving the of ating molceutars on the surface
of DCs and secretron of Thi refated cytokines, By clevating the exprssion lovel of CCR7 on
DCs. it was proved that PLP coutd eabance the migration of DCs. Those results showed that
PLP had significant immonocnhancing activity by inducing the maturation of DCs

Recently, the biological activitics of polysacchasides compleses derived from natural products
have reccived much aitentron i the fictd of biomedical sciences. However. the lack of defined
structural and mechanistie mformation has limiled us to study their petential for clinicat
use. Therefore, furuee studies should forus on i estigation of the relationship butween theic
structure and biologicat activitics, ol their althe
cellular and motecular tevels, and inprovement of their biological activilics by cheancal
modticalions.

$-3. Persimmon {Liospyroy Kuki Thunb *Saijo’} pect improved
dystipidemia and its related production of atheragenic auntoantigen
complexes in low-density lipoprotein receptor-delicient mice
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i Research ( Okayama ! Umversity. Soje. Okayama
/I/—Il)r. Japan. "E-mail: kazukebadimd okayama-u.zc jp

Roles of persimmon (Miospyrox kaki. Thunb *Saije’) peel were iveshigated on developing
a(huosclcmsns in low-density lipoprotein receptor (LDLR-deficient mice in view of hpld

, physio-biok | oxidnlion, of its related ath
and anti-atherogenic nalural antibody production.

Male LDLR-deficient mice fed a figh fat dict or a high fal dict supplemented with 1% dricd
and powdercd persimmon peel (PP for 12 weeks. The PP supplementation significantly
reduced the increment of plasma cholosterol aud Uriglyeeside levels. The high fat diet foeding
increased plasma level of oxidized 1.DL/B.-glycoprowin T {oxLDL/fi:GPI) complexes
a5 an atherogenic autoantigen, while the PP supplementation significamly reduccd the
increment (p<0.05). After the 12-wock feeding. atherosclorotic plaque w the mice fed the
diet supplemenied with PP deereased by 70% as compared (o that in mice (ed the high fal
gdiot {p<0.005). The PP (ceding also reduced orinary 11-dehydrothromboxane B,. a slable
metabolile of platelet activation marker (hromboxane A, but 1gM level of anti-oxL.DL
antibodics was not changed

These results dcmonsu.uc that persimmeon pecl may have an anti- mhcrog,cmc propesty
Urrough of lipid and reduced of the antigen
complexes.




$-4. Production of spherical grannles of micronized saltwort (Sulicornia
herbuceu) powder with Good solubility und Ruency using » fluidized
bed coater
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This rescarch was pertormed to develop the saltwor powder granule for increasing ucncy
and application scope of saftworl. Saltwart has some heatthy effcct such as smooth bowing
cficet, prevention of blood hyperiension and diabctes and strengthens the stomach activily:
whercfore. it has been used as healthy functional food. Regently, the application treads of
healihy food arc that they use U whole heallhy functionat food, Thercfore. in s study, the
whoe saltwort was used Jor making saltwon powder granule.

The dricd whole saltwort was pulvenized to 15, 27, 46, and 100 um by using air classify
miller Then, the sensory charairistics of the 4 pulvenscd salwon powders were evaluatod
by using quantitative descriptive anatysss (QDA™). As sensory analysis result. panclist could
not feet Uhe rough texture at 15 and 27 . Therclore, 27 um salwort powder was seiccted for
further study because the encrgy for making 15 um panticle size need more than those for 27
yum. Afler choice the particle size, sattwort powder was dispersed snfo sater contaisied with 0
S, 10 and 15 % solublc solid coments oF salimort agueons extracy, respectively. T dispersed
solution with saltwort posder and various saltwort exteact sofuble solid were dried and
coated ins iluid bed coater for mukin, twort powder granule. Thea the four saftwon powder
ranulos wers analyzed the granele usney. waler solubility and sensory sharactensties.

The safiwort granule made of saliwort powder and 0% saltwater extract sofuble solid was
represented the adequate granule uency and sobubitity and the MUSE conster accepancy:
Tharetore, the methods to make the saltworl powder granube by using 10% saltwort extract
soluble solid were selected for further study. Then, the rosponse surface methodology (RSMY
was applicd (o optimize for making the saltworl powder granule with the most granule flucncy
and consumer acceplance by using pilol scale fluid bed coater. In RSM design. the factors
were flow rae (FR. mLiming. stomization pressure (AP, kPa) and product tempeeatice (PT.
“C) and the optimizing condition were decided by usmg yield. Afier analysis of RSM, the
prodicted yield was 83.4% at the opumizing condition when FR, AP and PT were 0.69mb/
min, 264.14 kPa, and 78°C. respectvely. Finally, the saltwort powder granules were made by
using industrial fluid bed coater (S0Kg capacity) based on opamized pilol scale condition.
After operating, the towal yicld of seliwort pow der gramdle was 9625, the yield of (1206 mm
salowort granule was 84% The relative saltiness compare to NaCl was 0139, the consunmer
acceptance of salwost granule was 6.4, which means good acceptance,

1 conclusion, the pulverized whole saltwort can make the granule with only sattwan agucous
exteact withoul any additives by using fluid bed coater. The satiwort powder granule will
be used as the base materials of heutthy food and saft substitute with execllent fuency and
solubility

8-6. i ive sericin production and jts b | activitios
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Nowadays, batch dogumming of sifk is mostly carried out in atkaling condilion containing
with sodium carbonate. and Alkapon" soap by boiling a1 93°C for 43 wmun that causc various
ef¥ects 10 sericin protein such as dispersion, insoluble form and chemvical contaminated
From these problems, Thai $itk’s industry (Chid Thar Sitk Co. Lrd ) would dike 10 find out
new degumming peocess for improving the quality of sericin protein as by-product from
wastewater and reused in many applications Owr bioactive sericin compound {soricin
hydrolysaic) w.as produced by using elccirolyzed alkaline waicr process with protcolytic
enzyme (Trypsin). The optimal hy vs (pH of 11.2, of 30 °C
and the enzyme/subsirae ratio of 1.180) were estimated by using sodium dodecyl sulfate-
polyacrylamide gel {SDS-PAGE) and analysis with moleentar
weight lower than 20 kDa

Furthermorc. buoactive sericin was tested the biological activilics in the area of antionidant.
antitysosinase and anti-inflammation. Bieactive scricin exhibited exccltent antiosidont
activitics in thrse measurements, incleding the reduciug power, the ferrous ion-chelating
activity and the 2,2-diphenyl-1-picryl-hydrazil {DPPH) scovenging assay. The results also
showed Ut bioactive sericin had potent to ihibit syrosinase activity when 3.4-dihydrosyphe
nylalanine (DOPA} was used as a substeate. Finafly, the macraphage coll line RAW 264.7 was
used for tasung the cMliciency of biozctive scricin as anti-inflammation agent by monitoring
cell viability and lovel of nitric oxide. The pre-sesult suggested that this compound might be
significantly to inflammation-preyentive activities.

This study showed a potential of bicacuve sericin, which may be used as vatuable ingredicnls
in the food supplement of in the pharmaceuticat and medical industrics.

Keywords: bioactie sericin, clectrotyzed afhaling water, protease cnzyme (Trypsin),
d and anti
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tdeatification and choracicrization of novel genes mvolved in derangement of mctabolisms
of glucose and triglycerides are important in understanding the developiment of metabolic
syndrome (MS) and athorosclerosis. Model rats wilh certain phenalypes of MS ware
introduced by a high-carbohydrate dict. The rat hepatic subtracted cDNA librarics were
construcicd and screened. A novel ¢DNA of fulf longth was identificd by screening of
a tmman hepatic cONA library with a mixture as probes of the differentially cxpressed
fragments from the rat hepatic sublracted cDNA librarics Thc corresponding gene of the
<DNA was tcmporarily named metabolic synd G genc (ASAG). The predicted
prolein encoded by MSAG containg 1H) amino acids and has 3 theoraticol molecular weight
of 11667.04 and an isocteetne point of 4.91. The mRNA level of MSAG in HepG2 cells, o
fuman hepatoma coll tine, was sipnificanily incrcased by ghicose and decseased by insulin

higher than ical fevels, analyses with specilic
antthody to the protein (MS;\G} showed MSAG was located mamnly 1n cell nucleus and
existed weakly m ptasma membrancs and cytoptasm. The level of MSAG in nuclous was
significantly elevated when incubated with the increasing glucose coneentrations, whersas
50 obyious changes were obscrved in plasma membranes and cytoptasm RT-PCR assavs
reveated that MSAG was expressed mainty in liver, muscle. heart and panicreas m CS7BLIGY
adult mousc.

Acell line being transfected with MSAG cDNA sequence and having the stable overexprassion
of MSAG was cstablished, and incubatcd with difterent ghicose concentrations at 3.5 mimobiL.
{1 mmabL. 22 minolfL and 33 mmotL. The glucose uptake was sigmiicantly decreased fn the
AISAG transfectedd colls comparcd with that i control cels (p<0.05) when incubatod with a
glucoss concentration 33 mmoy/L.

The mRNA levels of some genes related 1o glucoso metabolism including the gircokinie(GK).
glwcokinase regulatory profeofGKRP), glycogen synthase 2GS, liver glyeogen
phosphorsluse (GPL) aud giveogen synhase hinase 3 betafSK3B) were measurcd by RT-
PCR. The results showod that the mRNA levels of GKRP and G52 were sigmificantly up-
segulated and down-regulated respoctively in MSAG over expression cells compared with
those the control calls (p<0.05)

These results sugeest thal MSAG may be involved in the metabolism and/or is regulation of
glucose, especially under nan-phystological conditions. and further in the dovelopment of
merabofic syndronie. A5G can regulate Lhe ghucose metabolism possibly through alicring the
activity of glucokinase regulatory protein and glycogen synthasc 2

§7.  Phage display approach to define epitapes on buffalo beta-
lactoglobulin
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Bota-tactaglobulin belongs 10 ipocalin prosein Family. swhich is sceognised as the st allergic
protem. and it 15 absent in brcast mitk. Moreover, bovine f-lactoglobulu has been proved to
e onc of the most offendisy pmlcms in mitk aflergy, and cross-reactivity 15 existed between
bovine f and buffalo 8 tin. All the previous studics iplied that
batlalo milk is also one of the atfergic food, and @ clear defining of TG IS binding epilopes
on buffalo # fobulin would help to the h in buMale milk allergy

To define rubbits k3G binding cpitopes on bulfulo B-lactoglobulin. a high throughput screcning
aud cpitope mapping approach was developed on the basis of phage display technotogy. Six
mimic cpiope regions. including AA 14-20, AA26-32, AA36-42, AATO-K0, AARD-X6 and
AA L9156 on buflato fi-tactoplobulin were obtained by the panning of phage display peptide
library with specific rabbit sera against bul¥alo B-lactoglobutin. and cight rabbit 1gG binding
cpitopes were further idenuficd using SPOT™ peptide amays. The cight opitopes were located
in the position of AAZ1-30, AA! 4, AA2D38, AATI-B2 AATT-RG, AART-96, AATIH-143,
AAL3U-139 on bulfato f-lactogiobulin, respectively. and bwo of them, AAI34-143 and
AA 130159 sere found not to be reportcd on bovine A-lacioglobulin. Additionally, two set
of amino acids racluding Ser-Pro-Leu-Thr-Glu -Asn-Lys snd Pro-Lou-Asn-Glu-Asa-Lys~
Asp, corvesponding to the amine acids residucs of conformationat mimlope of bulfale §§
- Inctogtobulin. were defined by the panning of disulfide consteained pliage display peptide
Hbray with specific rabbit sera against buffalo A-lactogiabufin. Based on the analysis of these
anting acids with the web 100) of MIMOX, 2 total of six of conformational mimiopes were
defined

Phage display techniqus was successfully introduced into the epitape mapping of bulisto 8
“lactoglobulin, and it may be also wscful for other nifk aftorgens
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Microalga is 3 porential resousce of functional food. Resides grawmg autatrophically by fiving
carbon diovide under iltumination, some microalga can also be cultivated heterotrophicatly
with high cell density and productivity. which is cspecially meanngful for industreal mass
production. In reeent years, producing caroleoids by microalga soceived increasing acation
Among the difTerent carotenoids, luicin is an impartant carolenoid accumulating in macula
arca and was reported 1o be able 16 reduce the risk for age-related nacular degeneration and
cataracts: ncoxanthin is gencrally regarded 85 2 minor carotenoid in afga and plant, but a
1ecent research shows it had more significant suppressive effects on adipocyte differenninion
campared with many other carolenoids.

Although considerable achicvement has been gamed in production of some caroenoids such
as beta-carotenc and astaxanthin, thero is stitl very Jimited progress in elevating the cellutar
contents of some primary carolenoids like lutein. Further progress may require isolating,
breeding ot construciing high capacily steains.

In this rescarch, we isolated a hescroirophic usicellutar green alga from Fanan River Chengds,

China by sireak plate mcthod combined with bacteria and moutd inhibitors. Amplification
and sequencing of 18S rDNA shows tha the isolated small subunit rRNA scquence was
9.99% identitics 1o Scenedevams sp. The steam was thus identified as befonging 1o the geas
X and was 4.3 sl

Hetcrottophic cultivation resuhts show that the aiga not only displayed a high growth sate
£0.04 ") but also was rich in Tutcin and ncoxenthin (both attained about 4 mg/g dry celly
Thie efiects ou celf growth and ceffular contents of lutein and,nooxanthi by severat important
operation were then d by Rask ions. 1t was found that higher
glucose concentration resulicd in highor biomass concentration, while the ccli contents of both
lulein and in were aimost unaNiecied: inswficient nitrogen supply decreased biomass
and cellular hin contenl v while ccfiutar futcin content
was less aficcted: the acration did not show any significant ¢ifecl on biomass, lutemn and

acoxanton within the range investigated

These resulls indicated that the isolate was
production as well as further the
microalga

v useli) for ¢
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The genus Pacmsbacilins was originatly proposed by Ash o U basis of rectassification of
Mhroe Hacslius strains wo 2. polymiyxa, P alver and P macerans. One hundred sixtecn specics
of Pacnrbacilius were eponted to date, in which some strains were denved [rom other genus
such as Bacillus and Clostriditm by reclussificanon. Others weee identificd s nesw strams.
which were ssolated from various sorces including soil, wastewaler. msecl Jut. wann spring
and phyllosphere.  Many strams produced hydrols fic cnsymes for carbohydrates. Also,
Jentus have been used as industrial stram for producing mannanase by Chemgen (USA), and
Pacnhacitins sp is uscd os o xylanase producer by Korcan company. 2 woosongunsis. was
isotated as a novet xylan-degrading bacteriwm from forest Soil. It alsa produccs various kinds
of hydrolytic enzymes such as Nylanasc. cellulase, amytase. f-mannanast, f-mannosidase,
xvlosid idase. i and B

In order 1o analyze cazyme systems for degradation of ceffulasie matenals, its genomic DNA
was partially sequenced with asscmblod conligs of 86 and total contig longth of 5,651,089 bp.
In the 35 conligs, otfs warc investigated, and then their amino acid scquences were compared
wifh the sequences of proleins in the NCBI database using the BLAST scasch program.
Nombers of the putative ORFs were found to be six for ondo-xylanase, six for B-xylosidase,

two for acetyl xylan esterase, onc for b seven for endo-gh ¢, two
for exo-gll , four for f3 fous Tor ends one for i
and five for B-gafactosidase

Firstly. four putative xylanase goncs amplified by PCR were 1nuroduced into pUC1Y. After
confirming their nuclcotide scquences, geac products produced froms rocombinant E. coli
were analyzed. Among e, hree products showed ylanase activity while onc had very low
activity. Two xyfanases betong 1o GH famly 13 were parsially or completely puniicd from
a cell-free oxtract of the binanl £, coli. Theit phy propertics including
1emperature profiles and plf profiles for enzyme reaction, thermostability. pH stabitity
and metal jon effects were mvestigated. fo addition. their hydrolylic activitics and final
Iydrolyzate were determined toward several substraies.

Secondly. four putative f-xylosidase genes were amphiicd by PCR, followed by ntroducing
into expression vectr pET23a in the abstnce of their stop codons. Three rosultant genes were
highty oxpressed by [PTG in £ culi BLI(DES). but they scarcely had fi-xylosidase activnty.
Other one gene product was expressed at lower tevel thas them. and it was found to show
higher f-xylosidase zetivity
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tniroduction

Morc than tventy-five nullion persons i Jopan are sultcred hypertenson. Renin-angiotensin
system. @ mam elevation mechamsm of blood pressure, 1s important for the keeping of biood
pressure. To medicate hypercnsion, soveral angiotensin converting cnzyme (ACE) inhibitors
in the system were used [o decrease the blood pressure. 1L was also known that extracts
from some foods indicaled inhibitory activily for ACE. As we considered that inhibitorny
components for ACE m foods are salc and moy be uscful for preventiug hypestension. at first.
we exantingd inhibitory activity of ACE in foods. Then, we isolmed a compound having the
activity from pumpkin (Cherrbiia moschatay and identlicd Ui compound is nicotianansine. 2.
3%, FUNN(3-amimo-3-carboxyprapy])-3-amino-3-carbosyl}-ascudine- 2-carboxylic acid. For
Jetermination of nicotianamine in foods, we developed a rapid determination method using
amino scid analyzer.

Methods

Foods 110 g) were cut small picees and omogenized with water. The misaue was fltrated.
and the extrac was evapormed. The rosiduc was dissolved with wates and applicd (0 a
cation exchange columa (Amberbite TR-1208, H'-form. @2 X 12 cm), and the eofumn was
cluted with water ond then 2 M ammonia. Ammioaia fraction was evaporated undec roduced
pressure. The rosidue was dissolved with water and apphed (0 an anion exchange cofuma
(Dowes | X+, acorate-form, 2 X 12 cmy. The column was chuted with water, 0.3 M and then
5 M acetic scid. The cluate widh 0.3 M acene acid was colected and cvaporated. The residue
was dissolved with waler and anafy/ed with ammo acid anslyzer (Hitachi £-8800, Toky o)

Resulls and Discussion

From examining exsracts from morc han 0 foods, we indicated that pumpkin (Cucurbiia
moschann, encehini (C. pepo) and shiso (Perifla fruescens) have high inhibilory activitics
e chose pumgpkin and examined moohanamvine contents. Pumpkin contained 34.9 # 3.4
W/, We will diseuss about selations between ihibitory activities of ACE and mcatsanamine
contents in foods
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1t has boen reported that free Aglycans and its associaied ghvcoenzyme fovels increase during
fruil ripening, indicating thal tumover of A-glycoprotein are docply associated with the frut
ripsning or soliening, To clucidate Uhe relationship between the A-glycans mmover. exprossion
of glycocnzymes and fuit ripeming. we have characterized two glycocnzymes such as acidic
a-maniosidase and peptide-N-glycanase frons tomato fruits at molecular lovels

Purified pative a-mannosidase (Man-Le} gave (wo scparatc bands, of molecutar masses of
70 kDa (L-subunit) and 47 kDa {$-subuait). on SDS-PAGE under non-reducing and reducing
conditions. On the ather hand, the molecular weight was estimated to be 230 kDa by gel
filtration, indicating that Man-L¢ functions in a ictrameric structure in plant cells. The
Aenninal sequence of the Lesubumt and the $-subusit wese determined 1o be L-Y-M-V-Ye
M-TK-Q-G- and X-X-L-E-Q/K-5-F-S-Y-Y respectsvely. Man-Le showed optimum sctivity
at about pH 6 and 40°C, and the activity was complately inhibited by both swainsonin and
1-deoxy sein. The Man-Le hydrotyzed the dic Tinkagos (rom both high-
mannose type and plant comples type A-glvean. but prefermd a truncated plant complex {ype
structure 10 high-mannose type N-glycans bearing al-2 mannosyl residucs. We cloned and
expressed a ¢DNA from tomato fruits in Fichia pasioris and identificd the a-mannosidase
aclivity in cell fysate. a-mannosidase genc 15 2 10 kb spannod containing 30 esons and located
al ¢ The ted-protein is single polypeptide chain of 1028 amino acids
containing glvcosy! Bydrolass superfamily domain 38 with predicted mofecular mass of 116
¥Da. The physico-chemical propentics of bil cnzymes are same as that of native
ensyme. A molecular 3-D model shows that all cawstytically smporiant residucs of Man-Le are
conserved and superimposed with Ca atoms of animal lysosomat a-mannosidase, indicating
that aclive site and catalytic ol ptant acidic can
same as that of animat oug.

We have also cloncd and expressed a ¢DNA from tomato [ruits that encoded an acidic
peptide:N-glycanase in the Micina culture supernatant. ‘The PNGase-gene-encoded protcin is
a single polypeptide chain of 588 amino acids with a predictcd molceutas mass of 65.8 kDa
The deduced ammo acid scquence showed 37.0% similarity with almond PNGase A The
recombinant fomala PNGase showed optimum activity at pH 4.3 and 40°C. 1t did not require
any metaf ions for full enzymatic activity and cold refease the comples-type A-glvcan from
glycopeptides. Our phylogencise analysis roveals that the plant acidic PNGase is completely
different from the ubiguitous cylosolic PNGase and is involved in a differeal de
glycosylation mechanssm associaicd with plant developmen and Truit nipening. These resulls
witl be usefit to decipher the role of N-ghycan as well as bath glycoenzymes in fruit ripening/
sofiening,
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Saticylic acid {SAY. a ubiquilous phenalic phytohvrmone, is snvelved in many plant
phystological processes including stomatal movemen. We analyzed SA-mduced stomatal
closure, production of reaclive oxygen specics (ROS) and nitric oxide (NO). cytosolic

calcium ton (|Ca™ [ H and d-rectifying 1 fum (K°,) channel activity
n Arabidapsis. SA- mduccd stomatal closurc was inhibited by pre-treatment with calalase
(CAT) and sup: (SOD), ing the involvement of exteaceilular

ROS. A perovidase inhibitor. SHAM (saticyihydrooxamic acid) completely abolishud SA-
induced stomatal closure whereas neither an inhibitor of NADPH oxidase (DP1) aor airbohid
arrbohl mutaison wmpairs SA-induced stomatal closures 3,3 diaminobenzidine (DAB)
staimugs demonstrated that SA induced H.0, production. Guard cell ROS accumulation
was significantly inceeased by SA, but that ROS was suppressed by cxogenous CAT. SOD
and SHAM. NO scavenger 2-(d-car 4.3, t-oxyh-3-
oxide (cPTIO) suppressed the SA- mduccd siomatat closum but did not suppress guard oot
ROS accumulation whereas SHAM S ed NO pl SA failed to
induce [Ca™'}, oscillations in guard cells while K7, chnnncl activity was suppeessed by SA
These resulls indicate that SA mduccs slomam! closun. accompanied with extracelutar ROS
ion mediated by SHAM. and f 0s
uhuch suppresses K, channel activation.

012, Imnmunochistochemical study of PGF,, autocrine pathway in the rat
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Prostaginadin (PG) F, has biological actions such as pain transmission (allodynia). and
induction of the postsynaptic depelarizalion of cescbeliar Purkinje ccll dendrites and
hippocampal mossy fibers t contral acrvous sysiem. PGFaq synthase (PGFS) has at least
three isoymes. namety, PGFS 1, PGES 11, and prostumidc/prostaglandin F synthase. PGFS
f and PGFS I1 betong lo thie aldo-keto reductase superfamily, and catalyze the reductions
of PGH. 10 PGF o, and PGD, to 9a,118-PGF,. PGH, is synthesized from asachidonate by
evclooxygenase (COX-1/COX-2), and PGD, is synthesized from PGH; by PGD synthase
The two isozymes have different Kim vatues for PGD,, i.¢., 120 pM for PGFS 1 and 10 pM for
PGES 11 Additionafty PGFS 11 is able to metabetize dihydrotestosterone which is one of the

d hormones. We d the ion of PGFS 1 and 11 in rat cercbellum
by immunohistochemical analysis. PGFS T existed in somata and dendrites in Purkinje cefls.
and PGFS It was expressed intensely in astocytes and weakly in Purkinle cells. Fusthemore.
COX-2 and PG, receptor, namely FP.were also prescal in somata and dendrites in Purkinje
cells, but notin gliat cclls. Thus, the complete pabway of PGF,, synthesis existed in Purkinje
cetls and e colocalization of enzymes and receptor indicaies thay PGF., oxents an auterine
action there. PGFS 11 in glial cclls may act to bolize PGD, or diby These
resulls suggest that PGFS | and PGES [t have distincl b\clogcal actions via differcal cell
groups in the rat cercbellum
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Diabctes mellitus (DM) is a helerogencous disorder chacacterized by impaired insulin
secretion and/or decrcased insulin sensitivity (insulin resistance).  Evaluation of insulin
scerctory capacily and insulin seositivily is essential for clucidation of pathophysiotogy,

and th ¢ choice m patients with diabewes. Impaired glucose
n.buhlmn IIGR; 1s defined as a category betwees normal glucose iolerance {NGT) and DM
according o the resull of orat ghucose tolerance tost (QGTT). IGR s funher divided into three
subgroups. isolated Impaircd fasting glucose (IFG) characierized by increastngly imparred
fasting plasnia glucose levels (FPG3 and 2-bour plasma glucose lovels (2-h PG) within normat

- Fmits, isolated imparred glucose tolerance (IGT) characterizad by increasigly wmpaired 2-h

PG and FPG within normal limits, and FFGAGT characierined by both increased FPG and
240 PG, Type 2 diabetes is atso divided into 3 subgroups: DM/AFH, DMAPH, and DMAFPH
(Diabeles Care 2003, Matabalism 2004). We carcgorized IGR and DM into 6 subgroups as
sated above according to the FPG and 2-h PG and examined insulin seeretion and sensitivity
1n Japancse. According o the analyses of OGTT results. it was considered bath decreased
insutin secectory capacity and insulin seositivity played roles in elevating FPG. On the other
hand, the decline of insulin secrelory capacity was stgnificant throughout the tlavation of 2+h
PG,

Accarding to the analyscs of mimmal modet, we have revealed insulin sceretory capacsty
is decreased, and induces of insulin sensitivity is widely distributcd from low to high in
Japanese diabelic patients. In conlrast. Caucasian diabctic patients had decreased insulin
sensitivity. and insulin secrelory copacity was widely distributed [rom low to high. There
ate big differences between mean BMI of Japancse (23-25) and Caucasian (around 30} type
2 diabetic patients. however. the prevalence of diabeles in Japanese are similar with United
Siates. Taken together with these results, Japancesc arc considered vulnerable Lo diabeies duc
1a reduced reserve eapacity of insulin scerelion with a hiutle impairment of insulin sensitivity
in contrast with Caucasian diabetes with remarkable insutin resistance

1-3.  Low catalase activity is higher incidence of diabetes
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Catalase has a predominant role i prolecting oxidative damage caused with hydrogen
peronide. No catalase activity in blood is acatalasemia and low activily is hypocatalasemia.
As 2 higher incidence of diabics mellitus was shown in Hangarian acalatasemic and
hypocatalasemic palicats. we examined whether Jow catalase aclivily is assaciated with
diabetes.

When the blood ghicose concentration of acatalasemic mice (3% activiny of normal sice} was
compared with that of normal mice, no sxgmrxcam differcuce between them was scen. The
nomat and mice were fly with alloxan (200 mpkg
of body weight) as oxidative stress,

One week afier the oxidative stress, blood glucose concentration of the acatalascmic mice
was higher than hat of nonual mice, No significant dificrence was seen about the pumbers
of f-calls, in istel of langerhan. between normal mice administrated alloxan and the control
mice. However, in acatalasemic mice administrated alfoxan, the numbers los B-cells decreased
By aboul 20% from Uic convral mice. And the snass Tor f-colls of the acatalasemic mice was
docreased significantly.

As altoxan gencrates hydrogen peroxide s the preseace of reduced ghuathione. these results
indicats thal catatase protects pancrealic f3-colls from the damage with hydrogen peroxide and
suggesl that Jower catalase activity v elops higher incidence ol diabeies.
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Food allergics in podiatrics have boen inereasig. HHowever, it is ot clear whal cavses some
people to develop allergics while othcrs reman toforance to remam food alicrgen, Hen's cgg
is one of the most frequont causes of (00d aflergy in infants and vouny children. Egg aflergy
is classificd juta taG-modiated wwpe | Iy persansitive reactions. We previonsly repartod that
tipocalin-type prostaglandin D synthase {L-PGDS) bound to Igk in egg-atlergic paticnts’ sera
L-PGDS produces PGD; which causes directly allergic reactions. Recently, it was reporied
that allergic reactions were cnhanced in L-PGDS transgenic mice compated with wild-iype
mice when they were nduced fo asthma, From fhese evidences, we suggest that L-PGDS
takes part in the induction of IgF- and/or non 1gE-mediated hypersensitive reactions m cgg-
alfergic paticnts. 1a this study, we eated mice wilh L-PGDS in addition to ovatbumin (OVA)
ond studied the efiect on cpg allergy dovelopmern

We used a recombinam L-PGDS (c1-PGDS) s an immunogen to BALB/ mice. BALB/c
ice were immunized intraperitoncally with 30 pg OVA and aluminum potassivm sulfae
(Atum) | myg on days 0, 14. On days 28. 30, 32, 35, 37 aud 39, their mice were subscquently
treated orally with sating {S) or 50 g OVA (0 or 50 pg OVA comaining 3 pg rL.-PGDS
(O+L). Serum fevels of ol 1gE and OVA-IgE were measured by ELISA. Levels of tL-4 in
the splecns were dotermined by seal-time R1-PCR

Serum fevels of totat and OVA-IgE were increased in O+1. group compared with that in O
group. Exprossion lovets of 1L-3 were afso increased in O+L group similacly te {gE level

Our results show that oral adwinisiration of 50 ug OVA induce immune tolerance and
L-PGDS lead 1o up-regulation of OVA-Igl: by preventing immune tolerance by OVA. It is
considercd Dhat this clcet of L-PGDS relates 16 Th1/Th2 balance

O1-6.  Role of glutathione in ABA-induced stomatal closure in 4rabidopsis
thaliuna
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Absaisic acid (ABA) induced stomatal closure, which suppresses water loss. leading to the
tolerance of plants to stiess canditions ABA signaling juvolves redos regulation including
ROS production. Glutathione (GSH). ot of the most abundant low molecularnweight thiol

s maintains rodox b undar normat and siressful conditions in higher
plants. Although it is reported (frat GSH is involved in many physiological sesponscs and
guard cells accomulate more GSH than other epidermal cefls do. roles of GSH on ABA-
induced stomatnl closare in Arahidapsis thaliane temai (o be clucidated.

In this study, we investigated ¢lfects of GSH an ABA-induced stomatat closure. ABA induced
stomatal closure along with decreasing GSH contents but dark condition induced stomasal
closure without changing GSH cantents. In order (o clarily whether GSH 15 involved in the
redox regulation of ABA-induced stomala) closure, we employed Arabidopsis thaltana,
(wo fow GSH mutants. cad2-1, which 1s deficient i the key GSH biosynthesis enayme, ¥
-gluamyloysiein synthetase (GCS) and chi-1. whicl is defective in a fight-banvesting autenna
w1 photosysiem H and a GSH-decrcasig chemical, 1-chiore-2.4-dinitrobenzenc (CDNB),
The cad2-J or chi-1 mutation, or depletion of GSH by CDNB cnhanced stomatal seasitivity
1o ABA. Mcanuwhile, in cad2-} and chl-1 plants, GSB monocbiv| ester (GSHmee) incrcascd
GSH level and lowered stomatal sensitivity 10 ABA. Neither cad2-1 nor vhi-1 mutation
signficantly enhances ABA-wduccd ROS productivn in guard celfs In addition. GSH did not
aflect activation of 1, currents by ABA via ROS production during ABA-mduced stomatal
closurc

Taken together, these resulis suggest thet GSH could modulate some signaling factors
downstream of activatson of 1., currents in ABA signating o control ABA sensitivity in guard
cells.
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015, Functionnl expression and site-directed mutagenesis of single-chain
antibody to lewkotriene C,

Yuki Kawakami', Yoshiko Kashnwase', Chraki Yamashita®. Yuka Kurahashi®, Hirom Daivase’.
Hiroyuki Toh'. Mitsuaki Sugahara’, Masashi Miyano’. Shoro Yamamote', and Yoshitoka
Takahashi’

* Deparuvens of Nutsutional Scrence. Faculty of Healh ond Welfare Science. Okayana
Prefectural Univeesinp. 111 Kiuboki, Soja. Okayanta 719-1197, Japan. * Department of Food
Scucnce and Nurian. Feculty of Human Life and Scicnee. Doshivha Womer s College vf
Liberal ars. Kamigyon-ku. Kyoto 602-0893. Japun. * The Center for Advanced Medical
Eagmeermg and Injormaticy. (saka Universuy. § $ 71 depan. ¥ Divistan of
Biowformarics. Medicol Insut of Rioregpdotion. Kyushi Umversiny. Higashi-tu. Fukuoka
812.8382. Japan, * Struciural Biophysics Laborators. RIKEN SPring-8 Center, Horimo
Insiitute. Soye, Hyogo 679-3148, Japan FE-mail” kowakad fw oka-pu.acsp

Leub C{LTC ) is d by binding of 10 LTA,. an cpoxide derived
from arachidomic acid. and further melabolized to LTD, and LTE, Wo previously prepared
2 monoclonal antibody with 3 high affinity and specificiy for LTC,. To explore ihe structure
of the antigen-binding site of o manoclonat antbody against LTC, imABLTC). we isolated
full-length CDNASs for heavy and tight chains of mABLTC. The heavy and Hght chains
consistcd of 461 and 238 amino acids inchading a sigaal peptide with molecular weights of
S1.689 and 26,340, sespoctiely. An expression plasimid encoding a sigle-chain antibody
compnsing variable regions of the mABLTC heavy (V,) and light (V) chains (scFvLTC)
was canstructcd and expressod in COS-7 cells. (e recambinant scFALTC showed a high
affinity with LTC, comparable to mABLTC. The scFvLTC aiso bound to LTD, and 1.
with 48% and 7% roactivitics. respectively, as compared with LTC, binding, whercas the
antibody showed almost na afiniy for UTB,. To compare the primary structure of V., and V,
wih thoss of other prostanoid monoclonal antibadics. we ducnnmcd the cDNA sequence of
variable rogion of the antibodies against p 8,, and
2 3-dinor-6-kcwo-prostaglandin F,. We focused on a umquc Ser-Lys-Tyr sequence located
on the complementarity -dererniuing region 3 of Vo in the scFvLTC and substitutcd Lys-249
(o Arg. Ma. and Gl by sno-direcied mutagencsis. The altimty of K249R for LTC, was not
different from that of wild-ype scFyLTC, whercas K 240A and K249 showed 172 and 13- 1%
reactsvitics to LTC, as compated with wild-type seEvLTC. The results sugeest thal Lys-249 in
the seFsLTC contsibute the binding to LTC..
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Antrocyaning are pigments distributed widely amang flowers. frwits, and vegotables. Due o
their possible health benefits a5 dictary aatioxidanis. inlerest i antiecy anms has intensfied
recently. The h of anth nin biosynth in A, has been well-studicd
mainly using socessive anthocy anin-less mutants named teansparent tessa (). Several TT
genes encode factors and the regutation is critical for anthocyanin
biosynthests

Among out library of transgenic Arahidopsis expressing rice fulldoagth cDNAs (l-cDNAs).
we found a dominant mutant R10933 thut was clcarly characterized by yellowish csta.
The mature leaves and stems of R1G933 were apparcntly brighter green and contained less
anthocyanin compared fo wild-fype However, transcrips of the biosynthetic gencs i RI0953
were comparabic to those in wild-type. These indicate that R10933 is a novel dommant
mutant of anthocyanin biosynihesis.

£ of an diate of anthocyamin biosynthesss, and
Navonaid-targeted metabolome analysis revealed tiat RI0Y33 bas a defect in an crly step of
Nlavonaid biosynthesis

A nce N-cDNA encoding an uncharacierized F-box protein 1s integratd in the genome of
RE0Y33, Whea the -cDNA was overevpressed 1n wild- pe Arabidopsis. the anthocyanin-less
phenotype was reappeared. shawing thol the F-box protein 1s responsible for the sopression of

o, of an Arabidopsis homolog also reduced anthocyanin in mature

ylams.'

F-box proleins mediate the degradation of target proicins 1n the ubiquitiniproicasome
proteolytic pathway. Under veast wo-hybrid sysiem. the F-box protein bound to drabislopsis
chalconc synthase {CHS), but not to othier enzymes cataly 2ing anthocyanin biosysthesiy
Pratcin gel blot hybndizaton revested that CRS protein is grealy roduced in R10933.

These findings suggest that in addition 1o the transcriplional regulation, anthocyanin
biosynthesis is controlled af the fevel negatively through the of
CHS by the F-box protein.
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Some portion of methyl jasmonate (McJA) signaling and abscisic acid (ABA) signaling in
guard cells is shared commonly. McJA as well as ABA induces clevation of eylosolic frac
cateiam concentration ([Ca’'LL,) in guard cclls 1o lead 1o stamatal closure. ABA-induced
[Ca® |,y oscitlations have been well-studied but MoJA-induced {Ca’ *Jys 0scillations stitl
cemains 10 be clarified. I this study. we investigated cifects of K2523 {Uvoad-range protein
Kinass inhibilor) and okadaic acid {QA: protein phosphatase | and prorein phospliatase 24
inhibitor} on Me3A~, ABA-, and Ca'-induced [Ca oscillations in Arabidopyis ccowpe
Cotumbia guard cells c\plassmg Ca™* reporter yeliow cameleon 3.6 (YC3.6) to clucidate

Ao], il €,y oscil K252a abolished McJA-, ABA- and C
induced stoxnala! closurc and suppusst.d MeJA-, ABA- and Ca¥~cheited [Ca''L,, oscillations
whereas OA did not shibit cither stomatat closure os |[Ca™'],,, oscillations induced by MeJA-.
ABA- and Ca™, which is consistent with stomatat wovements. Jnterestingly, MclA. and
ABA- induced stomatal closuse was inhibitcd by OA in Arabidopsis ccotype Wassilon skija.
which is diffecent from the resnlts in Colunibia shown abose. These results indicate that OA
sensitivitics were diflerent according (o the Arebidopsiy scotype. Taken togelher. present
resulls suggest that MeJA signaling could iavolve activation of K2$2a-scasitive protein
kinascs bul not activation of an OA-sensilive protein phosphatase in Arabidopsix cotype
Columbia guard cells

02-1.  Inhalation of carbon monoxide al low concentration ameliorates
hemorrhagic shock-induced acute lung injury in rats
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Hemorrhagic shock (HS) induces pulmonary inRammation that leads lo acwte lung injury.
Carbon monoxide (CO). a by-product of heme calalysis, was shown Lo have potent
eytoprotectin ¢ and anti-iathunmalory elfcets

In the proseat study we cxamined the effects of CO inhalation al low concentration an lung
injury induced by HS in rals. Rats werc subjected to HS by blewding 1o achicye mean arterial
prossure of 30 mmtg for 66 min followed by resuscitation wils shed blood. HS animals were
maintained cither in room aie. or expased o CO at 250 ppm for 1 hour before and 3 hours
after 118,

HS caused an increase in the DNA binding activity of NE-x8 and AP-1 m the ung followed
by the upreg of p gene of TNF-a. iNOS and IL-10. HS also
resulted 1n an increase in mycloperoxidase activity and welidry ratio in the ung. and mare
prominent histopathofogical changes including congostion. edema, collulas inflration and
hemorthage. [a contrast, CO inhalation & these cvents
as judged by fower changes, fess lation af ¥ medisiors and less
activation of NF-xB and AP-1. OF nole, the protective cficets against lung injury alforded by
€O werc assosinted with further incrcases of mRNA expression of IL- 10 in the fung

These findings sgest that mhaled CO at a low concentration ameliorated HSR-induced lung
injwy and attcnuated ¥ cascades by of MUY
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Soybean is onc of the world's most inporlant grains and & main foodstufl in Asian countrics
Saybean and 1ls processed products are hnown as healil foods duc to their high content of
protein and fany acids.

Like other crops, grains an: to mierobial and insect

during slorage and transportation, resulting in quality deicrioration aad cconomic loss. Food
srradiation using Y-rays and cleclron beam 15 ong of the currenlly practiced methods to redwte
micrabsal foad and 1o disifest grains. b recont years. Lhis process bas gaimed mponance
fecause of the ban on cthylene oxide and methyl bromide and because extensive studics have
established it as a safc method

Radiation process al hlsh dosage can cause oxidative changes m lipid constitucats 10 cause
af foods. L lipids are to axidaton wilh ireadiation

Howaver. there has been few report of cffect of radiation on tipid profile of the plant

foodstuiTs despite the large amounts of unsaturated falty acids in plants.

I this swedy. we investigate ¢lfects of ¥.radiation on lipid compositions ol soybean and

soybean oil.

Total fay acid was oxtracted from irradiatod and non-ireadiated soybean sampies according to
Foleh method with some modi and fay acid was usHg 5as
chromatography. These were v in falty acid i between
non-imdisted soybean and Y-radinted soybean at 10, 40, and 80 kGy with “Ca o *"Cs. This
¥-radiation produccd a trace anount of isomcrizcd unsaturated fany acids. which was much
toss than hose m non-iradiated food of animat origin.

To climinate cffects of other constitucnis of soybean. soybean oif was exposed Lo ¥-radiation
and its fatty acid composition was determined. Under the condition that oxygen was removed
from samples ducing 7-radialion, thers were no drastic changes in fatty acid compositions of
soybean ail Y-irvadiated ot 10 and 40 kGy compared wilh non-iradiated sample. Geomevical
isomencation of unsaturated fatly acids in soybean oil by ¥-radistion was seppressed undee an
anaerobic condilion.

‘These results present that lipid composition of sovbean is not drastically aflected by ¥
—radiation aud thal Y-itradiation under an anacrobic conditron diminished changes of fatty
acids

02-2.  Catalase is 2 major protein target of methylation with PRMT! in
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A evidence for has reveated an imporiant role of
the mthylation of arginine residocs in proteins i manifold cellular processes. including RNA
processing, sranscriptional regulation, signal ransduction, DNA vepair. and protein-protein
jnteractions. On the other hand, A°, ¥ -dimethylarginine (asymmctric dimetbylarginine:
ADMA) released in body (nids through protcolssis of the methylated proteins is known
to seeve as a potent whibitor of NO syathases. We and others have previously showa that
plasma ADMA levet (PAL) inercased in patients with cardiovascular disorders, in which NO
availability was reduced, and speculated that the impaited NO production may contribute
(6 the initiation and progression of their discases. Howeves. the regulatory mechanism of
PAL. remins to be clucidated. Recontly, we found that ADMA was actively meiabalized by
cazyme system w crythrocyles, suggosting that the cells may egulate the N
moduating ptasma ADMA. In this study. we imsestigated the ocewrronce and identification of
the prolems containing ADMA sesidues in crvthrocyles with the aim of deteaning a source
of plasma ADMA

Ersthrocytes were prepared from rat blood by centrifugatson, and the crude extract was
subjcted to 2-dimensional gel clecteophoresis and then western blotting with ASYM24
satibody raised against ADMA residucs in protein, Two peptides wese detected on a
membrane as the spots reacted with the antibody. One of them was identified “catalase™
by LO/MS/AS analysis afier tryplic digestion in the gel. Fusther, onty 16-kDa poptide in
the digestion products from humian catalase with Jysyl endopeptidase was immunobloticd
with the antibody. The resuht of N-torminal amino acid sequence analysis revealed that it
was M350-K480 peptide conlaimng R365 predicted to be dimethytated asymmetrically
with PRMT1. § ty, we obtained the proteins of PRMTI and catuiase
expressad in a coll-free sysiwm and £ coi. Using Uem, GST pult-down assays were carmicd
out jo demonsteate the interaction between PRMTI and catalase. On the cesull, PRMTI-
cagatase mteraction was confirmed. These findings suggest that caalase is @ poteutial target for
wethylation by PRMT 1 in eryihrocytes and may be a source of plasnta ADMA.
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Obesity causes excess fat accumnulation s adipose tissue. skeletal muscles and the Jiser. We
have seporied that acctate had a profousd anti-obose and anti-diabetic lunction in aniwal
modcls of obesity and type 2 diabetes. Orally administered actate was immediately taken
up from the intestine and exereted into the blood stream. The acctate was then absorbed by
tissucs and activated to sectv}-CoA with the concomitant formation of AMP by the cataly tic
activity of accyl-CoA synthelase (AceCS) m the cytosol. The metease in AMP concentration
led to an increase in the AMP/ATP ratio. following the phosphorylation of AMPK. AMPK
acis as the key metabolic master swilch, and rogulates a mmber of cnzymes involved in
fipid homeostasis  The ingested acetate activated AMPK by increasing the AMP/ATP raiio
in the liver, and decreased the transcripis of the lipogenic genes. Acclate also increased
AMP/ATP ratio avd activated AMPK in the skeletal muscte. The sheletal mwscle is one of
the most important insulin-fesponsive organs in the body, In this study, we vestigated the
effeets of acelate on L6 myolube cells. Treatment with acctate increased AMP/ATP ralo,
phospharylated of AMPK, transcripis of myoglobin and Glutd genes. and those protein
cxpressions in LG myolube cells. 1t is conctuded that acctate has efiects on lipid metabolism
in e skelowal nuscles and may have fanctions that work against obesity and obestty-linked
discascs.

02-5.  Effect of Heat Treatment on the Allergenicity and Conformation of
Egg Allergen Ovotransferrin

Ping Tong'*", Yin Zhang', Jinyan Gaa® ", Hongbing Chon'*, and Shan Jian*

'State Key Laboratory of Food Scicoce and Technology. Universit;
33KH7, P R.China Jongci-OAl Joint Rescarch Instinde, Nanchang University. Numlmng
330047, PR.China.'Deparimen of Faod Science, Nancheng University. Nanchang 330097,
PRChma. Emad-aprd 41288% gmail com

Among cgg white protews, ovolransfertin {OVT) is one of the major allergens. In order
Lo assess 1he relationship between the atlergenicity and the structure of OVT. it was
weated by heating at temperatures in the range of 33°C 1o 100°C for Smin 10 60 min. The
immunoreactivity of OVT binding 1o [3E and 1gG were measured by indireet enzyme-
linked immunosorbant assay {ELISA) with cgg allergic patients™ sera and rabbit polyclonal
antibodies: the sccondany struclure was analysed by circular dichrossm (CD); the suriace
hydrophobicily and sulphydryl groups were assessed by fluorescence and UV absorplion
SPECTOSCOPY, Fespoctively

The results showed beat treamment inftaenced both the allergenicity and the structwe of the
OVT. Heating at low emperalure incrensed (he binding activitics of OVT both to IgG and
12E, while the antigenicity and the altergenicity of OVT were decreased when the heating
temperature increased Lo greater than 7U°C. The CD showed that the secondary structure of
the heat-treated OVT was changed. The ANS Muorcseence probe emission specura analysis
demonstrated that the heat freatment induced an increase in surface hydrophobdicity of
OVT, implying the changes of the 1ertsary and quaternary structure of OVT. UV absorption
spectra showed thal the UV absorption intensity of heal-treated OVT samples raised with
the increasing of heating time. and slight blue shifl of e absorbing peak was observed as
the heating lime increased, too, indicating that the polarity of microenvironment of Tyr and
Ty has changed. and peptide bond may be destroyed. The i of anti v and
allergenicily of the heat-treated OVT may relate to the unfolding of conformationat structure,
which could expose the antigenic cpitopes buried inside the native molecule onto the surface
of the moleenle, while e decreasing may be caused by the cleavaye of disulphide bonds and
the rearanyements of disulphide bonds which coutd induce confonuationat changes.

Thus, the changes of confurmation of OVT afier heat treatment significantly influeneed the
attergenicy of OVT. and heat destroyed predominantly (he conformational cpitopes of OVT,
rather than with hmited effect on sequential epitopes of OVT.
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02-4.  Anti-stress effect by innute immunity activation
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[ Background ] The innate immunc sysicm plays an cssential sofc in the maintenance of
homcostasis 10 keep our hieaith. Thus, it is thought that the control of innae Immunc system is
able 10 achieve mawenance of heafth and prevent of discase

We have been studying on Lhe controt (o activation of macrophages which plays centsat role
in innate immune systems. On the contary, psychological suass, which is major siressor m
haman Life. may induce ion maimly in macophages, which causes vanous
physicat disorders. In this study, we mvestigated the efiect of the activation of macrophages
by a normal fora antoca agglomerans-derved 1P-PAY (o the siress resistance

{ Methods ) BALB/c mice were orally administered with IP-PAL (1 gg/g body weight/
day) for (wo weeks. then, psychological siress was placed on during additional one week.
We injocted dexamethasone {Dex: § pg/e body weight) which induces condition that mimics
husman pss chological siress. The degree of siress was estimated bv the change ofbod_\ \\cigh\
and concentration of fasting plasma glucose. | ) i activity was di d by
measring the production of nitrogen oxide (NO) by stimutation with LPS in peritoncat
mactophages.

[ Results and Diseussion ] Mice supplemented with IP-PA L dig not alfect the normal
incrzase of body weight in mice. Injection of Dex to thess mice, however, induced weight
tosses in mice. Production of NO decreased i the peritoneal macraphages isolated from the
Ix mice of 1P-PAT after administration of Dex, however,
prevent reducuian of NO production 10 the level whea when Dex was not sdministrated.
These results suggest that consecutive intake of 18-PA] may fesscn the immunocompetence
reduction duc fo psychalogical stresses

02-6.  Evaluation of sour tnste in grapefroit vinegar
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Obesity is a big problem throughout the world. Previously we reporied that orafly
adminisirated acctate, the main component in vinegar, had an anti-obese and anti-diabetic
function i animal models (OLETE rats). Recently it has been reporicd that dasdy intake of
vincgar decreased body weight and abdominal fal conient in human, Vinegar would prevent
obesiy and obesiy-dined discases. however, the saumess of vissegar make itdifficult to intake
it effeesively. [n this study. n order 1o develop the way to reduce the soumess of vinegar,
we atempted 1o make grapefruit vincgas and cvaluate the sourmess by sensory test and faste
sensor.

Grapelruit was saaked in grain vincgar with a conteat of 18-80% iwiv) for 3 o5 6 days. From
Ihe result of scasory test, the more of grapslruit content soaked in the vinegar, the casier
could be taken than intact grain vinegar. Concentration of acetale in the grapelril vinegar
showing Uhe highest estumation was 1-2% (wiw). and the pH was more thu 3. Acctate coment
and pH were Irkely 1o be naportant (actors that conteibuie to casier intoke. By the taste sensor
analysis, he more of grapefruit content in the vincgar, it showed the lower w soumess. Tasic
sensor could estimate pH leved 1 grapelruil vincgar and soumess estimated by taste sensor
was correlated with thal by sensory test.

The resuits obtained w this study indicated thal geapeluit vinegar may be one of the way for
reducing soumcss 1o be able to intake casier, and the sour Lasic could be estimated by the taste
SCNSOL.



02-7.  Vaccination with an attenuated Fibrio valnificus strains protects
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Vibreo vilinficuis 5s one of important pathogens of foodbom diseases and wound infection. This
pathogen canses latal rapidly in hosts after they contact with
conlaminated scawater of scafood with this organism. Although infoction with this organism
is farc. the monality rate is more than 9%, For e rapid progress and the high mortality.
vagcination is considered an effective way 1o conlrof infection with |7 vintficns in a high risk
population. In this study. we confirmed effcets of vacemation with an aticnuated sutant stran
I mice

We applied Signatuse-Tagged Mutagenesis (STM) to generale allenuated mutants Jrom a 37
wnlmficus strain, OPUL which was isolated from a patient. Twelve msertion auants were
selected and the virulence of these mutants were determined by the minimal lethal dose (MLD).
Compared 1o parent virulenl strain. one of mstants, $10-779, showed much lower virulence.
The DNA sequence flanking to the wanspozson insestion sitc in $10-T79 was detennined and
scarched at DNA Date Bank of Japan. IMP dehydrogenasc genc of 1 vaduificus stram CMCP6
chromosome ) exhibited highty homologous al the insertion region of Lhe transposon. This
resull suggests thal S10-T79 can not survive in mice and showed less vindence because of
dssruption of IMP dehydrogenase. The S10-T79 strain was administrated for experimental
vaccination lo mice twice with a two-weck interva) without adjuvant. These inununized mice
were chatlenged with the virutont parcnt sizain and obscrved their sarvivals up to 36 &r, All
unimmunized mice were killed within 36 hr, but almost all mice which were immunized with
$10-179 survived

In this experiment, we found that altenvated mulant $10-T79 have a poteatiality as five
vaceine candidate. Howeser the recovery of pathogeniciy in the mutants by the removal of
the transpons stilt remains, To remove this possibikity, complete knock-out of the gene from
the ¥ vuimficus is underway for establishment of safc and cffective vaccine strains

02-9.  Conservation of the ginnt panda Ailuropoda melannleuca in China:
successes and challenges

Bisong Yuz

Sichuan Key Laboratory of Conservaion Biofogy for Endangered Wildiife, College of Life
Sceences, Sichuan Universiy. Chengd, Schuas 610064, China. E-mail : bsywerdisou.edu.cn

The giant panda, Aduropada melanolenca is perhnps (he most powesful and well-known
globat icon in biogiversity conservation. The fossit record indicates that it was onee
widespread in southern and castern China as well as in ncighbouring countrics. However, the
specics is now restricied 10 six mountain ranges in south-westermn China. The giant panda was
first described in 1869 and the fiest nawre seserve for the species was csmbhshcd in 1963,
There are now 84 reserves specilically set up for this specics, coveri % of the specics'
habitat. The range-wide survey in 2006 indicated a total of 1,596 indiv |dun|s in the wild, >
40% higher than in the second survey in the 19805, At the same timg there has beca suceessiul
ox sity conservation. with a total of 294 giant pandas presently mainlained in caplivity at
vartous facilities throughout the world. The sursivorship of giant panda cubs in captiviy has
incrcased from 20% in 19705 to Y%

The giant panda p fous ase slill th d by habitat f ion and

bamboo shortage and mismanagement of reserves. The $1x nountain sanges of (he panda’s
habitat ace separated by agricullre ar cleared forests. infeastructure construclion {such as
highways. dams, tourism and plantation forcstry). Further habitat dogradation occurred in the
Wenchuan carthgnake of 12 May 2008 and more than £.200 km” of giant panda habitat were
damaged. The giant panda relics on bamboo, however, colicction of bamboo shoots is one of
the major income sources for Jocat farmars, and this has led 10 conflicts benveen conservation
and devetopment i some of the panda reserves. Although numerous rescrves for gant panda
were established at preseal. many of these reserves do not, however. ful6ll their conservation
mandate, being short of funds, infrastructurc. staff and professional conservationists. and
they do nol have capacity for monitoring and proiectians. Although the panda population in
captivily has uxcreased. the genctic diversity of the captive population is fow compared to dhat
in the wild and the genctics of the captive population need 1o be casclully avnaged. The final
destination for pandas bred in captivity is remtroduction to the wild. Prefiminary studics on
reintroduction have been carred out in the tast fow ycars and the information from these trials
wilt belp guide fuluee panda reintroductions.

Key words: giant panda, Aifuropoda melanolenca. conscrvation
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02-8.  GC-MS analysis of volatile compounds in different parts of
Polygonatum Sibiricum
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Steam distibiation extracuon followed by GC-MS combined with quansfication by pﬂk arca
noemalization method was uscd 1o analyzc volstile compounds in the roots and stems of
Poiygonaiun sibiricum. Results showed that 26 compounds were identificd,accounting for
90 %7% of the total valaule compounds from the eoots of Poivgonarum sibiricuny, that 37
compounds were dontificd,accounting for 94.58% of he total votaule compounds from the
stems of Palygonatum sibirieum. There are 13 compounds existing i the roots and stems.$ of
which in the refauve content were fess the same, less tha 0.3%: 9 of which were different m
the relatve content greater than

Koy words : Potygonawsm sibirscum ; volatite oil ;
MS)

as chromatography-mass spectrometry (GC-

P-1. Study on the close refations between the consumption of rice and
food culture in Japan
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The consumption of fice has bean reduced since 1962 m Japan. According to the statistical
report of MAFF, the average amount of nice consumption was 58.8 kg as a staple food (61.9
kg as a food including rice cake) per person in 2007, in spitc of the peak was H7.2 kg (1183
kg) in 1962 respectively. A decreasc of the rice conswmption is accompanied by the decline of
scifsullicieacy in food

We considercd about the substitution of rice Mour for wheal four and the risc of sefl-
suiliciency in food, If we substitute rice thous for wheat Rows in half of bread and noedics. the
food self-sufficiency raiio on a supplied calorses basis will be improve only  five percents.
Busides. we anafyzed the cating frequency ol a nice cake called “mochs™ o January. based
on ihe questionmaire survey in Okayama Prefoctural University's students (ir=1803. At
the beginning of the Now Year, hpaum. cat glatinous (or waxy) ricc cakes in soup with
vegetables or meat, called “zouni” Many '(udans have caten zount” onty the first day on
January. The average frequency of cating “/ouni” on Janwary was 2.4 days per erson

The Japanese dictany pattern consists of rice as a staple food, combined with a variely of
other food, such as fish, meat, vegetables. milk and fruits. As a staple food boiled non-
glutinous (or non-waxy) rice is caten at regular meals. This dictary pattern was well-balanced
from nutritionat powt of view. The prescat study suggested the close relations between the
consumption of rice and Japanese food culture even now  The foad sell-sulficiency ratio on a
supplicd calorics basis was seldam improved by the substiutson of tiee flour for wheat

In order o promote the consumption of rice and Lo prevent nulrilionat unbotance. following
obesily and Jifestyle-related discase, we shoutd keep the consumiption of rice such as a staple
food or “mochi” and maintain e succession of Japanese food culture
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Cytokeratin (CK) 18 M30 antigen has been propased as a diagnostic marker ol nonatcoholic
Fatty liver discase (NAFLD). W studied Gie significance of serum CK 1% levets as a marker of
NAFLD in suddle-aged Japancse males, we determined scrum M30- and M63-antigen levels
and examuied corrciations among CK 18 Jevels. ver fonciion tesls, faty acid motabolism and
TNF-nt

Seventy-seven 1nales (39-70 vears) who underwent health cheek-ups at Okaysma Saiseikas
Health Cheek Center were enrofled. Fagy livor was diagnosed by abdomnal ullmwnouaph\
The participants were diagnosed as having NAFLD (w=42) or non-fay liver (control: n

Serum CK18-M30 and M63 lovels wore significontly higher m the NAFLD group than in
conitals (p<0 05, respectively). In NAFLD, both M30 and M6$ carrelated positively with
BMI. AST, ALT and plasma dihomo- ¥-molenic acid but negatssely with AST/ALT ratio
M30 aiso correlated positively with TNT-a 10 the NAFLO group

Serum CK 18 analysis may be usefil for assessment of discase progression in NAFLD

Py, Urinary excretion of polyphenols and radical s ging activity of
urine from rats fed junice of yamabudo-grape (¥ caiguetiae)
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Polyphenols including anthoeyaning are knows to have antimutagenic, anti-cascinogenic and
radical-scavenging activities. +ins coignenae, or yamabudo in Japancse, is a vine tree that
belongs to the genus grape, alihough 5t 15 not a common grape (V. wnifira) The fruit of 1!
corgnetioe is commonly used for the production of juice. wine and vinegar. The concentration
of patyphenolic sompounds and mincrals (Ca and Fe} in ' coignenae was reported Lo be
higher than in commion gape. Previously we have found that the juice from ¥, corgnetioe
conld intribit the matagenicuty of hoterocyelic amines derived (rom cooked food in the Amics
test. We also found anti-carcinagenic acuvily in juice from I caignenac evalvated with the
LYO-S1ABC MOUSE SKin CANCInGgenesis assay.

In this study, we performed a quantitative analysis ur wrinary pohvphenols excereted from rats
Ted juice from ¥ coig 10 determine Uie of pr ,‘ ts from the juice.
Woe alsa investigated whether the radicat scavenging a mnn\ 1n urine increased with the
Teeding of juice from F caignenac.

Five-week-old male rats (Spraguc-Dawley) wers fasted for 16 hr. Group-A rots were given
[ mLskg of juice from 3. corgnetiae and group-1 rals were given same volume of water by
gavage. Urine samples were collected from 0 br (o0 4. 4 (0 8. $ 10 24, 24 10 36 and 36 10 48 hr,
Thic polypheaol and creatinine content in wring samples was then determined. The antiosidant
and sadical scavenging activity of urine samples was also determined using the 1,1-diphenyl-
2-picryihydrazyl (DPPH) radical scavenging assay.

When juice from ¥ was d, the poivph 1 content and DPPH
scavenging sctivily increased from 4 br following adeuiaistration. m 4 hrlo 12 hr
fatlowing administration, the polyphenol content and DPPH scavenging activity increased and
was higher in urine from rats fed the juice (group-A) compared with rats fod water (group-B).

rbed in the digestive tract
¢ of the juice polypheaots

We conchided that polyphenols in juice from I corgneniae were ab:
and exereted in the urine witin 12 br. and that anti-oxidant activi
remained in the urine,
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In (ndonesia, lempe (a fermentod sy bean product) is widely consumed and extensively used
in main meals and snacks. Wl it is recognized the roles of tempe in providing nutritious
food and discase prevention, the link between intestinat health and tempe are not welt
understood. In this study we invesugated the effect of dietary tempe and s0y protein 1safate
{SP) on the intestinod health functions in rats fod a high-fat diet

Growing mate Spraguc Dawley rats were fed a comeal diet (30% beef tllaw and 25% cascia)
(net protein, $7.4%) and (he test dict comaimmy tempe (produced by Riuzapus eligosparus
NRRL 2710 and sterilized by heat trcaument) at met protein. 13 2% for tempe and 6.2%
for cascis) or SP1 al 12.3% (net protein, 11.2% for SP1 and 6.2% for casein) for 21 days

Feces were cuflected for fmal 3 days

Giains in bady weight and Tood cfliciency were stightly greater in the tempe gronp than i the
ather groups. Consumptio of tempe markedly reduccd fecat secondory bile acid dithochotic
acid), the nsk factor of coton cancer and colitis. Feeal lgA and uscin {indices of intestinal
immunc and barricr funetions) from the tlempe group showed the markedly greatest value,
followed by SPI and contro! groups, respestively. There was o difference among the thee
groups for the serum 1gA. Tempe pencrated higher levels of cecunt organic acids. including
acelie acid, butyric acid. propienic acid, and succinic acsd, Analysis of proﬁk of cecum
microflora by T-RFLP rcthed tercaled that the prog des wa

tower in the tempe and SPU groups than the cunlrol group  This study pro\ :dcd the first
cvidence for the favorable effcets of tempe on secondary bile acids, lgA. mucin and orgamic
seids. Tempe intake may provide new oppartunilics for enhanging intestinat health functions

r-5, Effect of pre-germinated brown rice derived steryl-glucoside on
high-fat-fed niice
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Pre-germinated brown riee (PR) has physiological funclions, which was nol provided
by brown rice (BR), as the increasc i its fanctional ingredicnts during the process of
geamination. Therefore, this swdy was investigated lhc men of steryl-glucosides extracled
from PR (PSG) on fat ism as well as its between enorgy bol and
behaviorat physiology in mice fed high-fat dict supplemented with of without PSG. More
sterol fraction was extracted (rom PR bran than BR bran. Main compounds m this (raction
were confirmed to have a ghycoside structure ©

Mice fed 30% high-iat dict mereased body fat compared with those Ted 7% fat dict. The
incrcase in body fat was diminished PSG supplementation. We found that high fat dict
docreased osygen consumption and lecometor activity, and in contrast, increased immobility
time in the forced swim test (FST) and in the (ait suspension test {TST). However, high-fa
dicwith PSG increased oxygen consumption and locomotor activity, The immobiliy times in
the FST and (ST was increased in mice fed high-fat dict with PSG. Our results suggested that
PSG may improve fat metabotism in mice generally ond depressive Stafe caused by a high-fat
diot

“ Usuki . et al., J Lipid Res.. 49(10):2188-96. 2008
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A targe amonnt of grape seeds accumulates as waste products of the wine and grape juice
industrics.  Grape sceds are rich m polyphenols which have poreatiat health benefils.
but absorption of polyphcnols iitto human body is low  As we showed previously, the
polyphenols oblained from germinaied grape sceds oxtract (GGSE) exhibit high water-
solubility and as a result, the absorption 1nto human body was improved.  GGSE obiained
with aqueous sthanol is presumcd 1o have diverse physiological functions. I facl, the anti-
oxidalion aclivity of GGSE is shawa te be greater han that of non-germinated grape sceds.
However. the anti-atlergic cifcets of GGSE remained unknows.  Therefore, this study
investigated the inhibitory effects of GGSE in allergic reactions.

It is well known that in type [-allergics, degranulation from mast clis release chemical
mediators which induce an inflammatory sesponse.  In this study, the effect of GGSE
on degranulation in ral basopbilic fcukemia 2H3 (RBL-2H3) cells was cxamined using a
combiation of anti-dinitropheny| igE antibods and dinitrophenyated albumin (ONP-Alb).
As an index of the degranulation of the cells, the activity of S-hexosuminidase relcased from
the seerctory granules was messured.  The reloase of fi-hexosaminidase from the RBL-
2H3 celis in the presence of GGSE was inhibited.  Additionally. GGSE showed a stronger
inhibitory effecs than leaf extract from Chinese sweet (02, Rubus suavissimys or scods extract
of Shiso, Pentta frutescens, which are known 1o b anli-affergic food matenas. Fi

passive cutancous anaphylaxis (PCA) reaction on the cars of mae 1CR mice was peeformed to
cvaluale the anti-alicrgenicity ¢ vvo,  The PCA resction in mice orally administrated GGSE
€100 mg/hgl before the DNP-AID challenge was significantly suppressed comparcd to the
control mice administered only salwe.

In concluston, the present study demonstated that GGSE has anti-altergic effects both in vive
and in vitre, These findings sugyest GGSE could be useluf as tic Junctionat food muceriat to
feduce allergic symptoms. and then grapc seed agrieultural waste would be wilized effoctively.

P-8. A functional food tempeh ; Anti-platelel aggregation activity
abserved in the first distilation fraction of tempeh
Hiroyuki Sumi’” and Masatoshi tmai”

Drpasiment of Life Scicnce, Kurashiki University of Science and the Avts, Nishmonre 2640,
Fouragima-cho. Kurashiki 712-8505, Japan. " E-aiail: somidchen ksa.ac jp

inhibitory activity against human platelel aggregation is observed for natto, but in the case of
(cmpsh {a traditional food in Indoncsia, also made from fermcated sovbeons). for wineh Ui
seed bacteria 1s the genus Riuzopus, there is no knowledge of such activity. The cument test
used major satio and tempsh products sold on (he market 1 Japan and tempch manufaciured
from isolated Rhizopus ohgosy As a result of ic di a strong anti-
platclel aggrogation activiey was observed in the first distillation fscuon.

The polypeptide S of Nibon Fhamiaceutical Co., Lid. was uscd. The main strains of empeh
were selocied from products sold on the market. then pure culture (slant colturs) was
performod on Rhrzapus olignsporss. and the resulting substance was used in the test. The
tempeh sold on the masket came from a product manufactured by Marusa Foods (Shizuoka)
from the sced bactcria of Hol Planning Co. and a product calicd ~Tokiwa's Tempeh™
manufactured by Tokiwa Foods K.K. (Tokyo) from the secd bacicria of Akita Konmo Co., Ltd
{usiny soybeans from Tokachi, Hokkaido).

A slrong activily for the inhibition of platelet aggrogation was obssrved in fractions of tempely
that reaches the boiting point under atmospheric prossuse. The substance had thermostable
fractions wilh low molccular weight, no cotor. and 3 refreshing fragrance. Activity fike this
bocn observed in natto uadee these condilions. Through shaking cullure pesformed
1l was also confirmed that the plalelel aggregation inhibition activity reached its
maximunt levet aflor 2 days. and Uien gradually disappeared after 4 days and 7 days

Skitlfully produced tempeh is said 1o have an alwactive Iragrance simitar to a rose. The
fragrance of the extract in the current test could be doscribed as something similar.
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7. A new potency assay method of nattekinase by international unit
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Nattokinase hos a single-stranded polypepiide structure with 275 amino acid residucs linked
together, at pt £.7 with 3 mofecular weight of 27,724, [tis clearly diffcreat from subtilisin
like Carlsherg and Nagass (BPN 7, with a ditferen amina acid configuration despitc the high
hontology of the substances

The current siudy vsed synthetic amide substrates spacifie [o natokinase and established a
standard product for naltokinase in order 0 examing a new assay mothod for the powncy of
natiokinasc.

Nattokmase (in standard product form) for the assay of potency was supplicd by Honda
Teading Corp The standard product was purified from the culture of Bacrilus subtihis nario lo
produce a single ype of protein. Natlo products comsmonly sold on the markel were purchased
for the test. Caslsberg, Nagase. and subtifisins were purchased from Sigma-Aldrich.

The standard fiban plate mothod was Bsed (0 fake measurements ushyg antificial thromibi

“The synthetic amide substrate that showed the swongest specificity 10 the standard naitpkinase
peoduct was Bz-{le-Glu-(OR)-Gly-Arg-pNA. The potency of the standard natiokinose product.
which was calculated from this result was 4231U/g. The substrate wath the seeond highest
specificity was Suc-Ala-Ala-Pro-Phe-pNA (215pmolimin), followed i order by McO-Suc-
Arg-Pro-Tyr-pNA, H-D-llc-Pro-Arg-pNA, H-D-Val-Lew-Ly s-pNA, Suc-Ala-Ala-Ala-pNA.
oyi0-Glu-Pro-Val-pNA, pyra-Glu-Gly-Arg-pNA. H-D-Pro-Phe-Arg:pNA. and H-D-Val-Lew-
ArgpNA. Thore ase many types of Bacilius subiilis bacteria hat are not classified as Bacillis
swbtihs st An evaluation council convenes cach year in Japan to promote the safely and
quality of natla as a food. The six diffcrent subtilising were atso dotermined for nattokinase
activity. The fact that both the naitokimase that we pursficd in this siudy and tie Mivagino,
“Jakahashi and Norusc strains that typify the strams used in fermentation processes from the
diswant past showed strang specificity 1o Br-ie-Glu-(OR1Gily=Ang:pNA 15 2 very important
clement m establistung the definivwon of Bacilius subiilis nono

P9, Characterization of polyphenol compounds in Poligonum
cuspidutiom
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Polygonum cuspidanon is a peresnial plant of polygonaceac genus. which is grown on the
wastcland i Japan, Korea and China I Japas. 1 young shools are caten as mountain
herbs, and, in India and Southicast Asia, its dricd leaves are uscd as a kind of cigareite
withoul nicotine. On Lhe other hand, the dricd roats of the plant are utilized as a traditonat
Chinese medicme. The roots arc also known to abundanly contain R L
was found in a pericarp of grapes as an effccitve compancnt exhibiting various funclions
such as . v and the improsement of hipid
mctabotism. In the perennizl plant, resveratrol has been clucidated Lo be one of the effcctive
compenents. However, other poly ds including in the plant have
not charscterized well. I the presont study. polyphanol compounds in the plant hove beci
characterized

Polyphenol compounds i its crushied lomes or shoots were extracted successively with water
and with 7% cthanol, and the compounds in its reots frozen w Kquid nittogen were also
extracted with 7% cthanol. Then, cach extract was concontraied with an evaporator at Foom
temperatere under reduced pressure. The polyphenot in cach were
analy sed by reversed-phase HPLC, UV y and mass v and by digestion
with B-ghucosidase.

In the extracts of the leaves and the shoots, ony component corsesponding Lo authentic
resveratrol was aot detected. However, some components which show the similar spectra to
that of anthentic chiorogenic acid were found 1o eccur m the exteacts. These lindings suggest
that thiese extracts do nol conlain any resverateol. but that they contain the chlorogenic acid-
rehated compounds. in the extract of rools, in addilion to the compencat corresponding
(o resverateol, two components which have similar specira 10 that of authentic resveratrot
were detected. One of them was cluted at the same position as that of suthentic polydatin,
resveratrol 3-0-f-glucoside. The UV spectra of Uic 1o componcats were coineided with that
of resverawol. These components were showed ta be hydrolyzed to glucose and resverauol
by f 3 mass ic analyses showed that [M+H]" of these
conyponents are 391 1, which corresponds to the sum of the moleeular masses of resveratrol
s Deglucose. These findiys suggest thal one of the [wa components is polydatin and that
the other Is & resveratrol £

The above cbservalions demonstrate that the plant contain chterogenic acid and resveralrot
decivatives and provide an idca that the plant is utilized as a raw materal in developing
various functional foods.
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Xanthisc oxidase was derned from xanthine dehvdrogenase with oxidative suress, like
ischemia-reperfusion. Xanthine ovidase (£C 1.1 3.22) catalyzed the oxidauve reaction of
hypoxanthine with oxvgen o uric acid and two active oxygen spocics. hydrogen peroxide
and superoxide anion Supcrovide anion gencrated by ¥anthine ovidase lead 10 peroxidative
damages m cells, and anlioxidants, 1he radicat scavengers and (he eozvme ishibitors. arc
wscful to provent postischearic tissue mjory. Therefore, to find the antioxidants in naural
peoducts, witioxidant activilics were examined by using xanthine oxidase. When we examined
antioxidant activity of galhic acid and alkyl gallates by wsing Xanthine oxidase, we notced
that the anlioxidant activily consisted of three reactions {(A). (B) aad (C)}. With (A) reaction,
antioxidants work as the inhibilor of xanihine oxidase. With (B) reaction, antioxidants
roduce the enzeme 1o increase hydrogen perovide formation mstcad of superovide amon
geaeration. With {C) reaction. idants work as to remove aniou
generaied. Finally. we deduced that galtic acid and alky] gollates worked as inhibitors of the
reastion and reduced the enamic to mercase hydrogen peroxide fonmation. I is kaown that
Navonoids have stromg antionidant activity like gatlic acid and alky galiates, and apigeam.
onc of flaonoids, binds xanthine axidase at e xanthine binding site competitively 1o inhibit
urie acid formation. However, cffcets of tavonoids contaming apigenis on superoxide anion
generation catalyzed by santhine oxidase, antioxidant act were aotl examined enough. As
wi exantined antioxidant activity of flavenoids. we wanl o discuss about 1L

P-12.  Effects of pre-germinated brown rice-derived sleryl glycosides
{PSG) on senescence-accelerated mice (SAMPS)

Shola Nonakn Chiiro Iwasa®, Manu Kawamura®, Yasuhide Okuhars’. Mitsuo Kise'. Scigo
Usuki', Robent )\ Yu'. and Hiroyuki Watanabe®

FANCY. Rescarch Insitite, FANCI, Corporotion, Yolohana 244-U06. Japan. “Dspariment of
Futrnional Science. Kochn Wamen's Universits tre 2731-3. Kochi 781-8315, dapan. * Insutute
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Objective.

Pro-gorminated brown rice (PRY has a supenor physiological cfleets compared to brown
rics (BRY; we have reported that this is due Lo steryt glycosides thal increases dusing the
geonination process (*). We also reperted that a fraction containing steryl glycosides extsacted
from PR (PSG fraction) suppresses inceeascs in viscerat fat in dicl-induced obese mice. In the
prosent study, we fed PSG fraction to sencseence-aceelerated mice (SAMPS) and investigated
its cffeels on various senescence-related syiuptoms.

Mathods and Resalts:
SAMPR (21-wecks-old) were divided into fout groups based on dist, specificaliy AIN93G
diet thas was guen ad libitum for 18 weeks: 1) white rice: 2) PR: 3) 0.08% PSG; and 4) ¢:8%
1SG. No significant differences were obsencd for body weight smong Tour groups. but the
survival rats was approximately 70% in the white rice group campared 1o 100° w the PR and
both PSG groups. In addition. comparsd lo the while rice group, the PR and both PSG groups
had higher O, consumplion and locomotor activify levels. a significantly tonger swimming
wime, and Significant inprovemcass in lipid and ghucose metbolism parameters.

Conclusion
W found the first cvidence that BSG 15 cifceve for mprovi
symptoms i SAMPS,

“Usuki §. et al. J Lipid Res.. 49(10):2188-96. 2008

vaous senescence-related

63
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Burdock(wooung in Korea). Arctuum lappa tAstcraceach is rich in inuhn, pheaalic scids,
sulfur-comasming compounds and potassium ond has umque flavor and tastc. so has been
recammended Lraditionally as te divretic and diabetic remedy as well ss food. Also it hos
benelicial effcets on hypericnsion, gout, arteriosclerosss, hepatitis and other inflammatory
gisorders. The antmutagenicity. anticarcmogenicity. and antiaging effects of it are considered
10 be origmated from its antiosidant ability which was shown ta be a lignm-like compound
Oligosaccanides have a mild sweel taste and fow calore. Also it has been interested as a
partial substitite of (ats snd sugars which improves textre of food. Because of these reasons.
various types of ofigosacchasides have been syatheticaly produced. When ofigosaccharides
are consumed, the undigesicd poruon serves as the food of estinal microflora Dependin

the 1ype of oligosncchande, dilferent bactersal groups are slimwiated or suppressed. Clinical
rescarches have reported that oligasaccharides can increase the colony counts of useful in
the colon whife simutiancously reduce those of harmful bacteria. Tlus study was performed
1o find the optimal compasie for a muflin with the sdditton of dricd burdock powder and
eligosaccharides.

The experment was designed by CCD (Contral Composite Design) snd evaluation by
meaus of RSM (Response Surface Mothodology) which included 12 experimental points
wilh 3 repficates fos fwo independent variables. burdock powder and oligosaccharides. The
neullin for cxperinients were made following a saditianal seeipe except foc replacing pan of
the four with diicd burdock powder (5%, 15%, 23%). and replacing pan of the sugar with
aligosacchande 123% $6% 73%), The compusitivaal and functional propertics of preparcd
products were measured. and these vaues were applicd fo the mathematical models. By use
of Futest. vellowsess. hardness. resilience, taste. color, lexture, flavor and overall quolity
were axpressed by lincar modsl, while lightness, redness. adlicsivencss and cohesiveness
expressed by a quadratic modcl. In the polynomial modls developed by RSM for seasory
evaluation color, il ot wextre, aste and overatt guality were highly clivctive 10 deseribe the
relationships between B fciors (p=i) 03). The csimated respanse surfaces conlinmed that the
amount of burdock powder had a negative et an color (p<0.03). ncreass in the amount of
aligasscelimide led 1o an incrcase of the sensory score o testure. lavar and overall quality au
all the burdock powder levels. On the other band, increase is the amount of bardock powder
caused 8 decrease of the sensory scare on Lexture, taste and overall quality, regardless of
oligossceharide levels

The opunsal mising rato of burdosk povwder and of o5 for muflin was
4% of dned burduck powder and 33.81% of eligosaccharides

P-13.  Characterization of Ca’" sensitive region of Streptomyces
mannanase
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\hnnanﬂsc (EC. 3.2.0.78) is an enzymc llnl degraded f8-1.4-linked mannose in

and iration of fes is usefut lor
sndusuia) application. In a preliminary stady, we found Lo Lypes of MEnAmnass: one 15
dependent on calcium ion in its aclive form. (hc other constantly shows ils activity, The
regalation of mannnanase aclivity by metal fon is shll unknown compared Lo enzymatic
characters Here, we investigated the caleium jon sensitive region by using the chimeras
belween Iwo Stauptomsves mannanases

The genes of two from NBRCIH274 (StMan)
and Thermobifica fusea NBRC14071 (TMMan) were obiained by Jnverse PCR and PCR.
respoctively, and exprossed by pET28a and E. ok (BL21Gotd (DE3)) as an 3

tagged form. Mannanase activily was determined wsing Azo-Carba gafzctomannan.

Two masmanases were successiully exprossed and pusificd approximately 46 mg per 3
by wetat aflinity resas. We then examined Ui efleet of caleium on for the mannanase acvity
in the reaction mixture containing | mM EDTA or | mM calcium. As a sesult
was up-regulated by calcium ion and down-reguloted by EDTA, while TPMan actisity did not
aflcet by EOTA of calciun don. This resull Joads to that StMan possesses calcium-sensitive
region. which did not shown TfMan. Next, we consuvcted two chimeras, TiMan-SiMan and
StMan-TMan, constiluted by a restriction siie (4pall) the catalytic dumain of cach one-third
region of &'-temimus 10 that of two-third region of 3 termmus,

Based on the study of two chimera propentics. TAMan-StMan chimera was confimmed 1o
show the calcium-dependence aclivity, Thus, the function of aclivity regulation is presen in
C-terminal tegion of $tMan. We now constructed random chimera ibrary 16 identify the novel
catcium ion sengitive residucs.



P-14. glycosylation of UDP-glucuronosyliransferase (UGT) 2B7 affects

its enzymatic functions

Kenjiro Nagaoka’, Nobumitsu Hanioka, and Shizuo Narinassu

Giraduare Schaal of Medicine, Dentistey and Pharmocewtical Sciences, Okayama University.
J-1-1 Tsnshima-naka, Kita-tu. Okayama J0-8530. Japan E-mod: dph3210034%s.0kayama-u
acjp

UDP-glucuronosy iiransferases (UGTs) are glycoproteins localized in the endoplasmic
tetieulur membrane of various organs and tissucs. and the major phase If drug-matabolicing
cazyme tha catalyzes the of ds (bile acids and
sieroids) and xcrobiotics (deugs, environmental chemicals and dictary constitucnts).  has
been reported thal most of UGT isoforms undergo N-glycosylation by post-iranslational
modification, but there ts Jillle information about A-glycosylation of UGTs. [n the preseat
study, we investigated whether A-glycosytation of human UGT287 influcnces its covyunatic
functions.

By site-dirvcted we <DNAs cncoding UGT287 mutants in which
amino acid residucs (67, 68 and 313 asparaginc) 1o be N-glycosslated were reptaced with
glutamine Each cDNA was Ianslected into HEK293 celis, and stablo oxpression cctls
were obtained. The cxpression 1 the celt S9 fractions of CGTZBY wild-type (WT) and four
matants (N67Q. NO8O. N313Q and NGRQN3150) was confirmed by Western blatung. and
zidovudine (AZT) glucuronidation activities swere measurcd by HPLC

In Westem blowing. the migration distance of the N67Q protein was similar 1o that of W, but
those of NG&Q and N315Q were different. Morcover, the reatment of the WT and mutants
with PNGascF, a glycosidase, resulied in a similar migration profife. Thus, it was thought
that the two siles {68 and 313 asparaginc} of UGT2B7 prateia were A-glycosylated. The K
vatues for AZT glucuronidation by N68Q and N3ESQ werc | 3 times and (he value for NGBQY
N315Q was 3 times higher thao that of the WY It 15 suggested that Aeglycosylation inlucnces
the alfinuy of UGT2B7 for the substrate

P-16.  Glutathione involves in methyl jasmanate signaling in Arabidopsis guard cells
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Methy] jasmonate (MeJA)-induced stomatal closure, which requires reactive oxygen speices
(ROS) production and clevalion of cytosolic Ca™" concentration ([Ca™],.) in goard cells
Glutathione (GSH) regulatcs many bio-functions via redo staio of GSH pools i plants and
moditlates ABA-induced stomatal closure in Ve the
of GSH tn MeJA signaling using a GSH deficient thumml 1 (chi-J) mutant and the
Yellow Cameleon 3.6 (YC3.6) techmique. MeJA as wetl as ABA induced stomatal closure
d with GSH. McJA induced more stomatal closure jn
the chl-/ mutant than i wild tvpe However, McJA induced ROS production in the mutanis
as well as wild typo plants and MeSA mduced {Ca™ 1, oscillations in wild-type guard celis
tegordtess GSH monoethy] ester {GSHmee) treatment [o increas intracellufar GSH contenls.
These results suggest GSH taied signaling faclors d of p and
{Ca* |, oscitlations in not only ABA signating but also McSA signaling in Arahidopsis guard
<clls.
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The biotransformation of the foreign subsifate using the living cells 1s mterested m
wedical, pharmaceutical and organic thynthesis ficlds. In such 2 status we had sudied the
biowansformation ol forcign substrate nsing plant cultured cclis

in this ion we report the b of the biofogical achve compounds
using plam culluud cclls and the plant cullurcd celis have a siercoseleetive reduction,

1 aydroxylation and glycosylation for the
biotransformation of Uie hloloycal aclive compaund. The biotransformation product is shown
below.
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Reaetive oxygen spectes (ROS), cspeciatly hydrogen peroside (H.0,). is one of the importan
sceond messengers in abscisic acid (ABA) signaling i guard cclls. Catalasc ss one of major
H,0, scavengers that play an important fole in controfling cellular H. O, fevels. To invesligae
roles of cndogenous ROS in guard ccll signaling. we cxamined ABA induced stomatal
closure, sccond messengers ROS and nitric oxide (NO) productions and cytosalic alkatization
in catd-1 and eotf cor3 mutant plants. Undes nonmal condition, neither car3 nor carl catd
double mutation afficts stomatal aperture while Uiese mutation decrcased catatase activiey and
increased ascorbate perosidase activity and ROS and NO accumulation. ABA induced more
stomalal closure in these mutants than 1n wild type along with ROS and NO produciion and
cylosolic alkalization like wild type. These resulls suggest thal iransient change of ROS level
could be closely involved in ABA signaling during ABA-induced stomatal closusc.
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Since foad color is one of imponant indices of food vatue judgment, various feod colorants
are wsed m food pracessing.  Durrug lood preservation. many environmental factors can
inthuence food color as well as taste and favor. Espectally light and oxygen wue atwibutable
1o docolorizstion. leading 1o detcrioraon of quality Phloxine B (PhB, D&C Red No. 28).
an artificial xantlicne colosaal, has been wsed as n red coloring agent in drugs. foods and
casmetics in Japan. PhB has boen reported (o act as an cfiicicnt photosensilizer damaging
to cellular ONA and membrance lipids. but little cffort has been deveted 1o the stady of this
colorant as a medicinal agent. In Uns study. we investigated whibitory elTect of PhB on cell
viability in human leukemio HL-60 and Jurkat cells. We also measured the intraceliular and
extracelivlar hydrogen peroxide Jovels induced by photosinadiaed PhB. Funhermore. 10
clarify which resctive specics are involved, we examincd the efleers of antiovidams on PhB-
induced photocylotoyicity,

We observed that HL-GO cells wese more susceplible to PhB- and hydrogen peravide -nducs
cytotoxicity than Jurkat cells. Catalase completely intiibited PhB-tdvced photocytotaicity.
supgestmg thal hydrogen peroxide might act as @ magor mediator for this phenomenon
Acwally, ph diated PhB produced a significant amoust of hydrogen poroxide 1 the
media. Furthermore, methionine, . hypochforous acid (HOCI) scavenger. signilicantly

tenuated ydrogen perox v i HL-60 cells but not in Jurkat cefls. In
vitro experiments revealed that halog,cmlcd Ivrosine wits detecied in bovine serunm albumin
wrcated with photo-ircadiated Pllli and HL-60 cell Tysate but not Jurkal one. These results
E sted that myed 3 Iy expressed hils o monocyies. pliys a
pivotal role in the hydrogen porovide-sensitive toxic mechamsiy in 1L-60 clls.

P-20.  Colocatization of membrane-associated prostaglandin E synthase-2 and
prosiaglandin F, receptor EP in the cerebellum

Chic Tmurs”. Ryoko Nakajima'", Mai Takakura', Nosomi Onout’, Kaanori Toida™. Kazunori
ishimura', and Toshiko Suuki-Yamamota'”

Depariment of Nutritonal Scicnce. Oayvama Prefeciural wniversiy, 111 Kuboki, Soja.
Okayama 719-119%, Japan, *Depariment of Anaromy. Kawasaky Medical University, 377
Masushimo, Knrashoki Okayama 701-0192Jopan. *Department of Anatomy and Cell Brology.
Institute of Health Biosciences. The Unmversity of Tokushima Gradwate Schoel, 3-18-15
Kuramato, Jokushima 7708503, Japan. “These authors contributed equally 10 this work
" E-mail: 10shiko'd Mw.oka-pu.ac.jp

Prostagtandin (PG} Ex 1 the most abundant prostaghandin # vive. and involved in vasious
biological phenomena such as smooth muscle ditationcontraction, inflammation, fever.
pain ransmission, wakefulness promotion. PGE; s synthesseed by PGE synthase (PGES)
which cataly/es the isomerization from PGH, which is synthesized from arachidonic acid
by exclooxygenase (COX). PGES bas at feast three isosymes, samely membranc-associated
P (mPGES)~l.n\PC and eytosolic PGES (cPGFS) 1 this report, we fotused on the
Tocalization of mPGES-2 in the rat The of mPGES-2 was
deteeied by RT-PCR and Western blol. Immunocytochemistey demonstrated that the intease
immunoreaction of mPGES-2 was obscrved in somala and proxsmal dendrites of Purkinje
celis. Among PGE, receptor sublypes. at least EPI. EP2 and EP3 were also expressed in
Purkinje colls. These findings suggest that PGE, synticsized by mPGES-2 in Purkinje colfs
acts by autocrine fashion, and it might panticipate in the control of neusonal activity in the ral
cercbelium.

Furthermore the other £G synthase, PGF., synthase (PGFS) was also co-localized with
PGF,, receptor (FP) in Puskinje cells in the corebelium (Toshiko Susvki-Yamamoto ef al).
Considering these resalls together. the diflerent types of PG synthesis pathway and their
receptors exist in Purkinje cells, and the batance of the synthests between PGE, and PGF,,
might be important 1o miaistain nevronal lomcostasis
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P-19. RNA interference of prostaglandin E synthase induces anti-turnor effect in
human AS49 non-small cell lung cancer cells

Takac Hanada', Hinoko Ishikura’. Sayuri Tanaka’. Yuki Kawakami', Yoshilaka fakahns!u
Masaharu Mosi’. Tomoko Michihala', Yoshihito Omiva', and Toshiko Suzuki-Yamamoto'’

‘Depariment of Nuiritional Seience. and “Department of Nursing. Okayama Prefectural
University, Kuboki 111, Sora, Okayama 719-1197. Japon. *Reserch Insunnc for Cell
Engineermg. Nanonal Institute of Advanced Indusirial Scicace and Technology: Meda Oxaka
563.8577. Jupan. ‘Department of Medwme. Hokkaido Umversiny, Kua 15 Nishi 7. Kia-ku.
Sappusen, Holkaidda. Japan. E-mail: 1oshikoiAhw.oka-pu.ac jp

F ladin (PG £, in the of variaus tumors inctuding lung
cancer. In PGE, biosynihicsis, cyclooxygenases (u)\ VCOX-2) convert arschidonic acid to
PGH_. which is somerized to PG by $). PGES has at least
three isozyiues, microsomal ype mPGES-1 and mPGES-2, and cylosolic ¢cPGES.

In the prosent sludy. nhc expression of theee PGES isozymes was observed in human lung

with a | analysis. We ds
effect by PGES repression in the human non-small fung cancer calt line
constilutively expressed three PGES isozymes and COX-2. end releasc Jarge amount of’
PGE, wPG S.2 knockdown using RNA interference tcchnology deercased
DPGE, release. but cPGES knockdowa did not. The phenomena was related to the expression
of anti-tumorigenic and apoptolic factors. PGES cells implanted y
into nude 1wice suppressed the tumorigencsis. These findings sugeest that the woninal PGE
isozymes are involved in a cross-talk meehanism that regulates a PGE, refeasc. and that
the combined repression of the PGES isozymes induces the ani-wmor eiicet. Thus. these
(sosviies may be 8 ucw larget for nonesmalt cell Jung cancer therapy.

P.21. Identiieation of lewkacyte-type 12-lipoxygenase inhibitor in guava leaf exiract

Tomoko Morinaka’’, Yuki Kowaskami’. Tomoke Hosokawa', Hirokazu Kobayashi', Akike
Yoshioka', Toshiko Susuki- Yamomoto'. Miyuki Yokoro'. Mastimi Kimoto', Hideaki Tsuji’,
Hiromi Yamashita', Shinobu Doi’, Chikao Yutans’, Terayuki Kanada', and Yoshitaka
Takahashi'

"Departaons of Nutrional Science. Okayama Prefectural University, Kukok 111, Soja
219-1197. Jopem, “Department of Life Science, Faculty of Seience, Okayama Untversity
of Seicace. {1 Ridar-cho. Okayama F00-0003, Japan. “Rescareh Center, Bizen Chemicol
Co.Lud. Tokuoms 363, Akansa 2090716, Japan. ™ E-mal: ylokat fw.oka-pu ac.Jp

Oxwdative modification of LDL is onc of the critical steps for the development of
atherosclerosis and tewkocyie-lype 12-liposygenase highty expressed in macrophages is
shown to play an cssentinl role in this process. We have demonstrated that feukoeyie-type
12-lipoxygenase was required for LDL oxidation using mowse macrophage-like 1774A.1
cells overexpressing the enzyme. Recently we found thal guava leaf exteact inhibited not
only Ieukocyie-type 12-lipoxyeenase activity but aiso LDL oxidation by J774A 1 celis
overexpressing the cnzvme. Oral admimistration of guava leal exiracts o apo E knockout
mice a1 100 tng dry exeract werghikg body weight for 16 wecks significantly seduced the area
of atherogenic lesion developed i goria and aortic sinus.

tn the present study we purificd the major components inhibiting leukocyte-lype
12-lipoxygenase contained in the guava leal extracts using reverse-phase 1PLC witl a fincar
wradient from 30% (o 100% methanal in water. Fractions eluied ot 10-12 min (fraction A) and

al 22-24 min (fraction BB) had the enzyme-mhibiting activity. The active compound contained
in fraction B showed UV absorbance peaks at 235 and 364 nm and cochromatographed
with authentic quercetn which we previously identified as one of the components mhibiting
lewkocyie-type 12-lipoxygeaase in the guava jeaf extract

The compound contained in rracuon A was purified to a single peak as determined in
WO rev pliase and a straight-p HPLC This d showed a UY
absorbance peak at 272 nm and a potent leukoeyte-tvpe 12-fipoxygenass-ibhibitony activity,
with Ure ICx, value of 0.17 pwml A negative ESI-MS analysis deternuned the solceular ion
atmiz 197.0447 (M-B]) suggesting the molecular forata of CH, O, which was consistent
with that of cthy] gailate. The siructure was compluclx assigned by means of "H-NMR
spectral data of the d. and the with authentic cthyt
gallatc on reverse phase-HPLC. The in vivo effect of this compaund on the LDL oxidation
and the development of atheroscierosis is now under investigation.




P22, f-galactosidase from probiotic strain Lactobucillus fermentum
CM33 and molecular stady

Wattana Sriphansam”", Goro Takata', Kenyi Yamamoto', and Chartehai Khanongnuch™”

aculty of Agro-Indusiry. Chang Mai Umversiiy. Thorland,
i-cho. Kagawa, Japan, *Graduote
fail: airckhnnigchiangmai.ac.th

*Department of Biotechnology.
*Rare Sugar Rescarch Center. Kagawa Universiy. M
School of brosudies, Kyoto Umversiiy. Kyoto, Japan

Lactobacillus sirain from healthy infant foces was identified and investigated in vitro for
functional characieristics as polemial probiotic sieain. Lactobueilius strain. identificd as
1. fermeninm CM33. showed good survival under simulaied gastrointestinal conditions
compare with known probiotic sirains (1. gaflmaraun JCM 201t and L. agilis JCM 1187,
1. fermeniuns CM32 also showed R-galactosidose activity. The statistical design cxperiments
wore applicd to oplimuzc the B-gatactosidase production and the optimat medium composition
detenamed as 3.5%wA lactose, 6.0%iwiv) uyptonc, 0.2%0wA) beel extrace, 0 03%(wA)
(NH,).50, - TH,0 and 0 B1%(n/v) KHPO,. The highest B-galactosidase activuy (133 U/
ml} was obtaincd after 23 hours cultivation at 37°C. Applying optintized medinm containing
0.5% (wiv} Tween80. we achicved 3 mavximum activiey of 4.15 Usmb alter 16 hours of
cultivalion, which was 29.6-folds bigher than the mital values that obtained with the non-
optimized medium, f-Galactosidase from this strain was purificd to apparent homogencity
¥ ion-cxchang s and hydraphob jon. The enryme is a i
consisling of two subunils of 33 and 72 kDa, as determined by gol clectrophorcsis
Heterodimeric B-gatsctosidasc of this sirain is cncodod by 1wo overlapping genes. JacL(1887
bp) and LacM(%60 bp). The coding regions of the JackM gones were cloncd and succcssfully
over expressed in £ eolf using an expression system based on e TS RNA polymerase
promoter. Recombinant B-gafaciosidase was purificd to apparent hontogencity, characteeized
and comparcd with the native f-galactosidase from L. fermennon CM33 The oblamed
secombinant -galsciosidase afso showed the capability of wansgalactosidase activity and
possibilily 1o use 1 oligosaceharides syathesis.
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