6 April 2006 DESCRI PTI ON COMPOSI TI ONS FOR POTENTI ATI NG GLUTATHI ONE
TECHNI CAL FI ELD The present invention relates to a conpositiggQCﬁﬂ%ﬁining
a conponent that pronotes the intracellular synthesis of ¢l f! e. The
present invention also relates to a conposition for potentiating'vw

gl utat hi one; a conposition for pronoting the production of a

y- gl utanyl cystei ne synthetase, gl utathione reductase, or jmﬂW”Mﬂmmwmme
transporter; a conposition for protection against ultravi

and/or for skin whitening; a conmpBStRIBMFPor preventing cell damage or
repairing cell damage caused by the pronotion of intracellular synthesis
of glutathione;, a codds:tTIGNS §OR| RPFENT Y I0GC GLPEATHRANhepatic, renal, or
pul nonary function; a conmposition for a disorder caused by the

accurnul ation of lipid peroxides or the like; a conposition for cataracts;
or a conposition for prevention and/or treatnent of aging. Mreover, the
present TESHRNACABNFEERLRAtes to a drug; an external agent for application to
the skin; and a food such as a nutraceutical supplenent, a functional food
product, a hedhehpfeednt aigpertifireddledleshtboedcompes it tos newaiindal
product containing a conponent that pronotes the intracellular synthesis
of gl ut atéhi crepoheh QD00 G rApwLitks200Be intracellular synthesis of

glutathione. The present invention also relates to a

composition for potentiating glutathione; a composition for
promoting the production of a y-glutamylcysteine synthetase,

glutathione reductase, or cystine transporter; a composition
for protection against ultraviolet radiation and/or for skin
whitening; a composition for preventing cell damage or
repairing cell damage caused by the promotion of intracellular
synthesis of glutathione; a composition for improving or
treating hepatic, renal, or pulmonary function; a composition
for a disorder caused by the accumulation of lipid peroxides or
the 1like; a composition for cataracts; or a composition for
prevention and/or treatment of aging. Moreover, the present
invention relates to a drug; an external agent for application
to the skin; and a food such as a nutraceutical supplement, a
functional food product, a health food, a specified health food,
or a cosmeceutical product containing a component that promotes

the intracellular synthesis of glutathiocne.
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BACKGROUND ART G utat hione is an anti oxi dant substance that is wdely
distributed in the living body, and is a tripeptide that g fﬁf
cysteine, glutamc acid, and glycine. As the main reducing éé’ﬂ 99 ¢ he

| iving body, glutathione plays an inportant role in cell protection by
various types of oxidation-reduction nmetabolism as well as in xenobiotic
nmet abol i sm repair processes, and the |like by nmeans of the SH groups that
are the active sites of glutathione. As the substrate of gl utathione

per oxi dasiCKERQVHPhARRe detoxifies peroxides such as hydrogen peroxide and
l'ipid peroxides that are generated in the |living body. Furthernore, by
bei ng oxi di z&duteseigne giutam Bnshexafant sutbstegcpr heetig helddlvi ng  body
from oxi dative danages (e.g., by the above-nentioned peroxides, free

radi cal s,digtd ibhgetli ke)thg L igdoes baper e2nche sequitirilbePthvidetividen oxi dati on
pronoti ng substances and the nechani smof the antioxidation ability is
such t hatcansd skter pér cssipsirmnc ad uttakécprecbdence glyxiidat i Vs te emdnoccurs.
Furthernore, if the living body is subjected to excessive oxidative
stress, xevolsiiobi egand ihecHd Kevihbebody ut@itiiagheonn phaysian ng body is
consuned to the point of exhaustion, so that normal cell function cannot
be mai nt ainpedtanPatbbe on calllcprdicbrbhsn thatvaarieusatugeds byf a decrease in
the intracellular concentration of glutathione include cell danage, 2 6
Apri |l 2006:iidafthanmagdont i dametriboedg i spr ogictd 1ldn asf iapeesoletotfireckl es caused

metabolism, repair processes, and the like by means of the SH
groups that are the active sites of glutathione. As the
substrate of glutathione peroxidase, glutathione detoxifies
peroxides such as hydrogen peroxide and lipid peroxides that
are generated in the living body. Furthermore, by being
oxidized itself, glutathione also acts to protect the living
body from oxidative damages (e.g., by the above-mentioned
peroxides, free radicals, and the like).

In cases where the equilibrium between oxidation promoting
substances and the mechanism of the antioxidation ability is
such that the former substances take precedence, oxidative
Stress occurs. Furthermore, if the living body is subjected to
excessive oxidative stress, =xenobiotic and the 1like, the
glutathione in the living body is consumed to the point of
exhaustion, so that normal cell function cannot be maintained.
Pathological conditions that are caused by a decrease in the

intracellular concentration of glutathione include cell damage,



by. exposure to ultraviolet radiation, acute or chronic alcoholic |iver
damage, |iver disease, chronic renal insufficiency, pulnnna%y di %ders
caused by tobacco snoking or the |ike, idiopathic pul nonary ﬁWB I's,
cataracts, ischemc heart disease, Parkinson's disease, Al zheinmer's

di sease, gastric ulcers, adult respiratory organ inpairnment syndrone,

i mune deficiency, marrow formation insufficiency, acquired i mmune
deficiency syndronme, latent viral infections, aging phenonena and

cancer oust EHEAGEE 188 c ofalfRA g ' p Ry SABF B AT SBYitRgOrafBe ke jdaased
A ut at hi oane fornul ati ons have been_used to treat the above-nentioned
pat hol ogital LHAFUEConS CcadddapyohctiecFe@saEian, t REUSt r fel |diranic
concentration of glutathione. However, depending on the organ, the oral
adm ni st ratqdeRlef gl ttehi odémagay ndtivkdve Eheeadgect 6Breriect .reTéat nent
by nmeans of injection promses a greater effect than treatnent by oral
adni ni st ridtsudi i cHeney erPL SRR 1Yy EAEAEAE TS nioIagss by fahbeeo ofmokdmebloas:
namely, the admnistration involves pain, a visit to the hospital or
clinic istheqbiked, iahePatield i Relnglarye fharosgwant¢atargictgl utigdhieone in
cel |l s depends on the quantity of cysteine that is present in the cells,
S- cont ai niefgFtcorpagads, t Rarkaneonsed toseaes easkliidigngpuiant idisesfsecyst ei ne
incells 3 6 April 2006 have been disclosed in recent years (JP 01-26516 A,
JP 02- 45423 trAc MR @5-s30184ul tA, reswl R o¥8- 3UgR4? Apa iFgrengx agwpldeomsuch
conpounds include N-acetyl cysteine, L-2-

immune deficiency, marrow formation insufficiency, acquired

immune deficiency syndrome, latent viral infections, aging

phenomena and cancerous changes accompanying physiological

aging, and the like.

Glutathione formulations have been used to treat the

above-mentioned pathological conditions caused by a decrease in

the intracellular concentration of glutathione. However,

depending on the organ, the oral administration of glutathione

may not have the expected effect. Treatment by means of

injection promises a greater effect than treatment by oral

administration. However, such treatment involves a number of

problems: namely, the administration involves pain, a visit to

the hospital or clinic is required, and the like. Since the

quantity of glutathione in cells depends on the quantity of

cysteine that is present in the cells, S-containing compounds

that are used to increase this quantity of cysteine in cells



oxot hi azol i di ne-2-carboxylic acid, glutathione esters, and the Iike.
However, dependi ng on the organ, even such conpounds have ngt b ﬁ@
satisfactory in ternms of the effect obtained. The quantity o A@?E %si on
and the activity of enzynes that condense glutam c acid and cystei ne and
enzynmes that synthesize y-glutanylcysteine are known as anot her factor
that determnes the quantity of glutathione in cells. The activity and
amount of expression of such enzynes are regulated b various factors such
as t her mrdl2v¢éhSERD ﬂhﬁ%%oﬁ%%ﬂ65ﬁ§cﬁaétb?ar%TWﬁl6&7?6é§§0%in@%(§h@ﬁ43§
interleukin 1, hornones such as insulin and glucocorticoid, heavy netals,

factors rfel atfi R§-8818¢teld: prdl iFeP8rPod2&hdt)cel | cycle, and the |ike.
Furthernore, antioxidant response elenents are present in the 5 termnal
regi ons offqgenesamfle hesecengpmeounds tinetludre Neradafyd cvatreine, sdgdence
that responds to antioxidant substances. The detailed nechanismis stil
not consiakartédazolbeicendt@mloxydicarciut glitatraisorireess egpsor toaad tthat
pul nonary edema i nduced by phosgene in mice can be prevented in advance by
adm ni st eriikeg bbbyévydr odgpendoie ¢mhitbh icggased exsnarsuanit | ootipdannidsi n f ood
products) and thus raising the glutathione concentration (Inhal. Toxical.
1999, 11 Kje npp. b8EL- BF)sfddomeyein térhasomathebededt Goprined2006
reported that conventionally known antioxidants such as vitamn C,
manni tol , am Mbeaciwsmtisychofasekpsddgdione)arot anei extdantg ofucnzyme6 ea
eur opaea extracts (JP. 2000-128765 A, JP 2001-

that condense glutamic acid and cysteine and enzymes that

synthesize y-glutamylcysteine are known as another factor that
determines the quantity of glutathione in cells. The activity
and amount of expression of such enzymes are regulated by
various factors such as thermal shock, tumor necrosis factor
(TNF-a), cytokines such as interleukin 1, hormones such as
insulin and glucocorticoid, heavy metals, factors relating to
cell proliferation and cell cycle, and the like. Furthermore,
antioxidant response elements are present in the 5’ terminal
regions of genes of these enzymes, so that the enzymes have a
sequence that responds to antioxidant substances. The detailed
mechanism is still not considered to be completely clear, but
it has been reported that pulmonary edema induced by phosgene
in mice can be prevented 1in advance by administering
butylhydroxyanisole (which is used as an antioxidant in food
products) and thus raising the glutathione concentration (Inhal.

Toxical. 1999, 11 (9), pp. 855-871). However, i1t has not been



181632 A, and JP 2001-26518 A) and a hydrol ysate of an O ea europaea
extract (JP 09-78061 A) have a glutathione potentiating effect t here
is still no specific description of use in the prevention agd\pf'} ment of
t he di seases cited above on the basis of such a mechani sm of action.
DI SCLOSURE OF THE I NVENTION I n the conventional techniques of using
S-contai ning conpounds for supplying cysteine to cells in order to achieve
a recovery froma decrease in the glutathione concentration, since such
conpoundsreno tiedr §hyt i penrgurianed liynkoowel dnt isixddiengs meckiers eddenin t he
gl ut at hi one concentration, it has not been possible to significantly
pronot e pFoduetnidrelof agtiuncatdrisise. (suldcordi g yidiine) hazr | dkeldsiclands been
possible to obtain a sufficiently satisfactory effect in ternms of the
preventi onuaf asdlafbge Enrbhaccasatwhete ¢ohRsurPOPoh2®dToYl i avRi &P 1m ght be
predi cted, such as exposure to ultraviolet radiation, snoking, or
i ngesti onl&f63xl dohodrs] 6P EAOLheoTHseADf add seaswdoplybetei ké anh&tlem ght
conceivably be treated by increasing the glutathione concentration to
| evel thatuicpakiaghesxttrteart an (dpdi n@-ysbeével A)5 6hdypsi | a200f6lUtatirsoar obj ect
of the present invention to provide an effective and highly safe
conposi t impsteran apahentf adding argl tthatrhi bnestdlilcho Bpreases ddwecrtigndent rati on
of glutathione in the living body, and which is effective in the
preventi onf ame ineahereptevént sducadd f tieitnemtofofeatte odissdegusiakgans, as
wel | as each of various danage and di sorders, that are caused

above on the basis of such a mechanism of action.

DISCLOSURE OF THE INVENTION

In the conventional techniques of using S-containing
compounds for supplying cysteine to cells in order to achieve a
recovery from a decrease in the glutathione concentration,
since such compounds are hardly incorporated into cells showing
no decrease in the glutathione concentration, it has not been
possible to significantly promote production of glutathione.
Accordingly, it has likewise not been possible to obtain a
sufficiently satisfactory effect in terms of the prevention of
damage in the case where consumption of glutathione might be
predicted, such as exposure to ultraviolet radiation, smoking,
or ingestion of alcohols, or in the case of disease or the like
that might conceivébly be treated by increasing the glutathione

concentration to level that is higher than an ordinary level.



by. a glutathione deficiency, and in the treatnent of a disease or the |like
that m ght possible be treated by increasing the glutathi ong COE gt ration
to level that is higher than an ordinary level. As a result oPn ?(ﬁ)l gent
research in order to achieve the above-nentioned object, the inventors of
the present invention discovered that 2-(3,4-di hydroxyphenyl)ethanol
(hereafter also referred to as "DPE") has an effect that pronptes the
intracel lular synthesis of glutathione. The present invention was
perfected on theipadf sofetthicd fPRAPAGSCThaMviedtiPRetprE@HtIT Mient i on
relates to the following conpositions. 1. A conposition for potentiating
gl ut at hi crf€earivehang omt @ 1is satfel easpodhiel rerfiver PeERBELRELTF om t he group
consisting of 2-(3,4-dihydroxyphenyl)ethanol or a glycoside thereof, a
pl ant corttlaitgithgone (Bhichi inaedspphehy| Jerdrniclatépnacyl gEoside oges inpri |
2006 thereof, an extract of said plant, a hydrolysate of said plant, and a
hydr ol ysdtte dfivihe esdyacandfwhsgindipl ahfeqtehus ddi igereaveriiuopaad and an
extract thereof). 2. A conposition, which contains at |east one nenber
sel ect ed freerhmehs gf oupdweeetsiBmichigoof oR-§8;M-ofdivRydproryphedyd ) étshanol or a
gl ycosi de thereof, a plant containing 2-(3, 4-di hydroxyphenyl)ethanol or a
gl ycosi develtlherseebhchanf exd riauts oemsgedapd aditsoralelnpdr bhgsatee ofavwsadd pl ant
and a hydrol ysate of the extract of said plant (excluding A ea

by a glutathione deficiency, and in the treatment of a disease

or the like that might possible be treated by increasing the
glutathione concentration to level that is higher than an

ordinary level.

As a result of diligent research in order to achieve the
above-mentioned object, the inventors of the present invention
discovered that 2-(3,4-dihydroxyphenyl)ethanol (hereafter also
referred to as “DPE") has an effect that promotes the
intracellular synthesis of glutathione. The present invention

was perfected on the basis of this finding.

That is, the present invention relates to the following
compositions.

1. A composition for potentiating glutathione, which
contains at least one member selected from the group consisting
of 2-(3,4-dihydroxyphenyl)ethanol or a glycoside thereof, a

plant containing 2-(3,4-dihydroxyphenyl)ethancl or a glycoside



europaea and an extract thereof), and which is used in at |east one
application selected fromthe group consisting of pronotion 3f,£g§
production of y-glutanylcysteine synthetase, pronotion of thép fction
of. gl ut at hi one reductase, and pronotion of the production of a cystine
transporter. 3. A conposition for protection against ultraviolet radiation
and/ or for skin whitening, which contains as a gl utathione potentiating
conponent at |east one nenber selected, fromthe group consisting of
2- ( 3, 4- ditthedeoky phengxeadifard] sand rhagtycodivdeolieptefof spidard@npesiti on
for protection against ultraviolet radiation and/or for skin whitening,
whi ch corfiral mshatdrpénsate orfe tienbatraet eel e iidr pderhe (grolipdicendilsei ng of
2- (3, 4- dihydroxyphenyl)ethanol or a glycoside thereof, a plant containing
2- ( 3, 4- difwhreggphedydl) e tareslt ghegegfiycoside 7 6 April 2006 thereof, an
extract of said plant, a hydrolysate of said plant, and a hydrolysate of
the extract &f sai 8 pbapes (tebasl, udhagh G eataiauw efaéaaandoad resttheact
thereof). 5. A conposition for prevention and/or for treatnment of a
di sorder sHlgseddbyramgthe agdvugneodefistimnoyt, MmHidgd-contains at | east one
menber selected fromthe group consisting of 2- (3,4-dihydroxyphenyl)
et hanol otitgydgloygpsedel fdereafl, oa pl ahyco<iold ahriregf, a plant
2- (3, 4-di hydroxyphenyl ) et hanol or a glycoside thereof, an extract of said
pl ant, a dwydradhyagt 2- 08, $adithyplrasypheant) ecHyrdrloloysat @l pdod i extract of
said plant (excluding dea

thereof, an extract of said plant, a hydrolysate of said plant,

and a hydrolysate of the extract of said plant (excluding Olea
europaea and an extract thereof), and which is used in at least
one application selected from the group consisting of promotion
of the production of y-glutamylcysteine synthetase, promotion
of the production of glutathione reductase, and promotion of
the production of a cystine transporter.

3. A composition for protection against ultraviolet
radiation and/or for skin whitening, which contains as a
glutathione potentiating component at least one member selected,
from the group consisting of 2-(3,4-dihydroxyphenyl)ethanol and
a glycoside thereof

4, A composition for protection against wultraviolet
radiation and/or for skin whitening, which contains at least
one member selected from the group consisting of 2-(3,4-
dihydroxyphenyl)ethanol or a glycoside thereof, a plant

containing 2-(3,4-dihydroxyphenyl)ethanol or a glycoside



eur opaea and an extract thereof). 6. A conposition for prevention and/or
for treatnment of disorders caused by oxidative stress, which CQP% %i ns at
| east one nenber selected fromthe group consisting of 2-(3?@}’“ 006
di-hydr oxyphenyl ) et hanol or a gl ycoside thereof, a plant containing
2- (3, 4-di hydroxyphenyl ) et hanol or a glycoside thereof, an extract of said
pl ant, a hydrolysate of said plant, and a hydrol ysate of the extract of
said plant (excluding Oea europaea and an extract thereof). 7. A
conposi t iTFIEEE preveRtiasnt of ceLf Bbdrige hdPsPLlYFake rebaiaidbfrleakl damage
by pronoting the intracellular synthesis of glutathione, which contains at
| east onénfegbdydredyertedof rioim tdrdgcsupiconsispiagt ofexc(Bliag Olea
di hydr oxyphenyl ) et hanol or a glycoside thereof, a plant 8 6 April 2006
cont ai ni myreresaqand araossisényheeddnol or a gl ycoside thereof, an
extract of said plant, a hydrolysate of said plant, and a hydrolysate of
the extract ob-.saill pbapes(tebayl Udingréveatieur apdtsr afmk aireeximeact of
thereof). 8. A conposition for inprovenment of liver function or for
prevent i on dredrderf geusedatbyent dfutathioee déSoridercy, whikdlch comitains at
| east one nenber selected fromthe group consisting of 2- (3,
4- di hydr ety pleersy] Joret heamdle rorsed egltgdogirda tther gabupa copsanticonbai Arng
2- (3, 4-di hydroxyphenyl ) et hanol or a glycoside thereof, an extract of said
pl ant, a (3ydrdiyigdtexpfhesaild eghant] ocanch aghydsoidesatieendofi heaextinact of
said plant (excluding dea

containing 2-(3,4-dihydroxyphenyl)ethanol or a glycoside

thereof, an extract of said plant, a hydrolysate of said plant,
and a hydrolysate of the extract of said plant (excluding Olea
europaea and an extract thereof).

6. A composition for prevention and/or for treatment of
disorders caused by oxidative stress, which contains at least
one member selected from the group consisting of 2-(3,4-
dihydroxyphenyl)ethanol or a glycoside thereof, a plant
containing 2-(3,4~dihydroxyphenyl)ethanol or a glycoside
thereof, an extract of said plant, a hydrolysate of said plant,
and a hydrolysate of the extract of said plant (excluding Olea
europaea and an extract thereof).

7. A composition for prevention of cell damage and/or
for repair of cell damage by promoting the intracellular
synthesis of glutathione, which contains at least c¢ne member
selected from the group consisting of 2-(3,4-

dihydroxyphenyl)ethanol or a glycoside thereof, a plant



eur opaea and an extract thereof). 9. A conposition for inprovenent of

ki dney function or for prevention and/or for treatnent of a E%d

di sorder, which contains at |east one nenber selected fron1? ”Bﬁ%ﬁp
consisting of 2-(3,4-dihydroxyphenyl)ethanol or a glycoside thereof, a

pl ant contai ni ng 2-(3, 4-di hydr oxyphenyl ) et hanol or a glycoside thereof, an
extract of said plant, a hydrolysate of said plant, and a hydrol ysate of
the extract of said plant (excluding O ea europaea and an extract

t her eof ) CQHFalﬂleanpd%|t3<§ndFBVdﬁ?é¥Qﬁﬂq%%%eéﬁéﬁ@% f GF t r Bat EMCosideq
di sorder caused by a free radical or a peroxide such as a %gld per oxi de,
whi ch corftr&ing®fat anedXtrate AfefPér Bédket e hYehYERES gP Bup? Kbmdiedti ng of
2- (3, 4-di hydroxyphenyl )ethanol or 9 6 April 2006 a egCOS|de t hereof, a
pl ant corfrel @ mgydzolgsate dphydroxgphad rfeshadoPlant al %ﬂ%&ﬂﬁﬂn@eoﬂﬁéreof
an extract of said plant, a hydrolysate of said plant, and a hydrol ysate
of the estnomeeaopndapm ?ﬂﬁﬁﬂ@t(ékéradfhg O ea europaea and an extract
thereof). 11. A conposition for inprovenent of pul nonary function or for
prevention and/.or Rorcompeathepr &brpdppadeyeni sofderyer Vhingliienntodi ns at
| east one nmenber selected fromthe group consisting of
2- (3, 4- di fydmoeyphenyh) etfarol for trgltyeosi dé at héveof disopleant whdehai ni ng
2- (3, 4-di hydroxyphenyl )et hanol or a glycoside thereof, an extract of said
pl ant, a dydredhpsateledst saied meivdet, sabectedyidool yhat erofip t densiatiagt of
sai d pl ant

of 2-(3,4-dihydroxyphenyl)ethanol or a glycoside thereof, a

plant containing 2-(3,4-dihydroxyphenyl)ethanol or a glycoside

thereof, an extract of said plant, a hydrolysate of said plant,

and a hydrolysate of the extract of said plant (excluding Olea

europaea and an extract thereof).

9. A composition for improvement of kidney functien or

for prevention and/or for treatment of a kidney disorder, which

contains at least one member selected from the group consisting

of 2-(3,4-dihydroxyphenyl)ethanol or a glycoside thereof, a

plant containing 2-(3,4-dihydroxyphenyl)ethanol or a glycoside

thereof, an extract of said plant, a hydrolysate of said plant,

and a hydrolysate of the extract of said plant (excluding Olea

europaea and an extract thereof).

10. A composition for prevention and/or for treatment of
a disorder caused by a free radical or a peroxide such as a

lipid peroxide, which contains at least one member selected

from the group consisting of 2-(3,4-dihydroxyphenyl)ethanol or



(excluding O ea europaea and an extract thereof). 12. A conposition for
prevention and/or for treatnment of cataracts, which contains6%F.lﬁﬁ%t one
menber selected fromthe group consisting of pri

2-( 3, 4-di hydroxyphenyl )et hanol or a glycoside thereof, a plant containing
2- (3, 4- dihydroxyphenyl) ethanol or a glycoside thereof, an extract of
said plant, a hydrolysate of said plant, and a hydrol ysate of the extract
of said plant (excluding Oea europaea and an extract thereoE%H 13. A
conposi tidon ferYereEMENt i okhafRIor fof tr@deRent d*”“@@@ﬁ@g whi<cti 3ednt ai ns
at | east one nenber selected fromthe group consisting o
2- (3, 4- diiyidseypheeyy ) e tarsll orr a2 191 B osdel tZW@OéI:y@@sﬁéFérﬁﬁérééf a
pl ant contai ni ng 2-(3, 4- di hydroxyphenyl) ethanol or a gl ycoside thereof,
an extractaiof plsaitd pl dndrodyhyte obysatied aflavdid glchrg | hwohb layshydr offysat e
of the extract of said plant (excluding O ea europaea and an extract
t her eof ) .thk4. et coripositt i ricacpordi ngdekeludinon®leh iqwrmpaka 2andandn 4 to
13, wherein a plant containing 2-(3,4- dihydroxyphenyl)ethanol or a
gl ycosi dexthrercgotheseaf) | east one nenber selected fromthe group
consisting of Oea europaea, Lam um album Euphrasia officinalis, Prunus
persi ca, Mpnordi.ca2a grogpvenvion , fRehimapnd et | oo spy liremyagoirpsylohi um
Pl antago asiatica, Echinacea angustifolia, Prunus spp, Plantago ovata,
or for prevention and/or for treatment of pulmonary disorders,
which contains at least one member selected from the group
consisting of 2-(3,4-dihydroxyphenyl)ethanol or a glycoside
thereof, a plant containing 2-(3,4-dihydroxyphenyl)ethanol or a
glycoside thereof, an extract of said plant, a hydrolysate of
said plant, and a hydrolysate of the extract of said plant
(excluding Olea europaea and an extract thereof).
12. A composition for prevention and/or for treatment of
cataracts, which contains at least one member selected from the
group consisting of 2-(3,4-dihydroxyphenyl)ethanol or a
glycoside thereof, a plant containing 2-(3,4-
dihydroxyphenyl)ethanol or a glycoside thereof, an extract of
said plant, a hydrolysate of said plant, and a hydrolysate of
the extract of said plant (excluding Olea europaea and an
extract thereof).
13. A composition for prevention and/or for treatment of

aging, which contains at least one member selected from the

group consisting of 2-(3,4-dihydroxyphenyl)ethanol or a

10



Prunus j aponi ca Thunb, Conandron ranondi oi des Siebold et Zucc, Prunus
mune, Prunus arneni aca, GCsmanthus fragrans , Chlorella vulgaris @gl osi a
argentea L., Carpesium abrotanoi des, Ballota nigra, Boschni gréﬁpa'% si ca,
Buddl ej a davidii, Castanopsis cuspidata var. sieboldii, C stanche sal sa,
Conocephal um conicum Digitails lanata, Digitalis lutea, Digitalis
purpurea, Digitalis sp, Forsythia suspensa, Forsythia viridissing,
Fraxi nus j aponi ca, Fraxinus ornus, deichenia glauca, Hem phragma
het er ophyd4Ma9sidasm ndferglrti f oru® Laldfd canstditaindgosceptridm? -
j aponi cum Ligustrum japoni cum Ligustrum obtusifolium Lysionotus
pauci f | ordisiydviegrpheay bboverel Nyct adt ¥ees iglebdhetreedt | 80 GrAachust
asi aticus, Penstenon 11 6 April 2006 procerus, Phtheirospermnmm japoni cum
Pl ant ago seejcorplamtunas hygiraysnate Quér easd sp enphydrica,a Ravrbredy seeorit,
Stachys sieboldii, Syringa reticulata, Syringa vulgaris, Jasm num sanbac,
Jasm numtlef f eratact Licdustaidn plendunexvénbena Oflkaciatdmeca. , avbnendi ca
charantia L., and Veronica persica. 15. A conposition according to any one
of itens dxttdacgugherddf) which further contains at | east one nenber sel ected
from anong an S-containing conpound that is a supply source of cysteine,
a protein thatl4conhacospaystigimecanddbng ctystame ona ofeas¢ms hiat 2comhdi ns
cysteine and/or cystine, and a vitamn. 16. A conposition according to any
one of item 13t hwbaghin lb, pldrer eontbheicpnposi,éi-on is for oral use or
parenteral use. 17. A conposition according to any of itens 1 through 15,
dihydroxyphenyl)ethanol or a glycoside thereof is at least one

member selected from the group consisting of Olea europaea,

Lamium album, Euphrasia officinalis, Prunus persica, Momordica
grosvenorii, Rehmannia glutinosa, Plantagoc psyllium, Plantago
asiatica, Echinacea angustifolia, Prunus spp, Plantago ovata,
Prunus japonica Thunb, Conandron ramcondiocides Siebold et Zucc,
Prunus mume, Prunus armeniaca, Osmanthus fragrans , Chlorella
vulgaris, Celosia argentea L., Carpesium abrotanoides, Ballota
nigra, Boschniakia rossica, Buddleja davidii, Castanopsis

cuspidata var. sieboldii, Cistanche salsa, Conocephalum conicum,

Digitails lanata, Digitalis lutea, Digitalis purpurea,
Digitalis sp, Forsythia suspensa, Forsythia viridissima,
Fraxinus japonica, Fraxinus ornus, Gleichenia glauca,

Hemiphragma heterophyllum, Jasminum multiforum, Lantana camara,

Leucosceptrum japonicum, Ligustrum japonicum, Ligustrum
obtusifolium, Lysionotus pauciflorus, Magnolia obovata,
Nyctanthes arbor-tristis, Osmanthus asiaticus, Penstemon
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wherein the conposition is for external use on the skin. 18. A conposition
according to any of itens 1 through 17, wherein the conposié%pn %@ a drug.
19. A conposition according to any one of itenms 1 through 1 ,pﬂb gin t he
conposition is a food product. 20. A conposition according to item 19,
wherein the food product is a nutraceutical supplenent, a functional food
product, a health food, a specified health food, or a cosneceuti cal
product. 12 6 April 2006 Hereinafter, the present invention will be
descri bedPhogeryét ai PREIFHE ORPEEPEN NREALERT di BleBvéded By ehe presest
invention, 2-(3,4-dihydroxyphenyl)ethanol, is represented by the follow ng
chem cal d&vYeDRa @4§¥c»@(q9emepﬁw§ﬂes AN FIFessi det ity ude sIoj st des
conposed of nonosaccharide, disaccharide, and trisaccharide. Exanples of
such saccdlvaiindes rehetwbiet &l |Syge nggaratydses, avdnghuBosanbSpecidsmérekanpl es
t hereof (2) ide 2-(3,4- dihydroxyphenyl)ethanol-1-0-(3-Dallopyranosi de,
2- (3, 4- diffyidedrypheayb)etinahotidBin, 0-Verbegal aéfopinrahicsilde, Mooz dica
di hydr oxyphenyl ) et hanol -1 -0-(3- D- gl ucopyr anosi de (see the follow ng
chenm cal drormmitaa( B) ) ,ad (\Bbnidiehpdrokyphenyl ) et hanol - 3' - 0- (3- D- gl ucopyr c-
(3) (see the
15. A composition according to any one of items 1 through
14, which further contains at least one member selected from
among an S-containing compound that 1s a supply source of
cysteine, a protein that contains cysteine and/or cystine, a
yeast that contains cysteine and/or cystine, and a vitamin.
16. A composition according to any one of items 1 through
15, wherein the composition is for oral use or parenteral use.
17. A composition according to any of items 1 through 15,
wherein the composition is for external use on the skin.
18. A composition according to any of items 1 through 17,
wherein the composition is a drug.
19. A composition according to any one of items 1 through
15, wherein the composition is a food product.
20. A composition according to item 19, wherein the food
product is a nutraceutical supplement, a functional food

product, a health food, a specified health food, or a

cosmeceutical product.
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follow ng chemcal formula (3) i. 2-(3,4-

di hydr oxyphenyl ) et hanol - 4' - 0- (3- D- gl ucopyranosi de (see the %Q%Lfﬁkﬁg
chemcal fornula (4)). 13 6 April 2006 Exanpl es of nethods o B i ng
2-(3, 4- di hydroxyphenyl)ethanol fromnatural materials include extraction
from A ea europaea. Exanples of plants containing DPE or a glycoside

t hereof include Lam um al bum Euphrasia officinalis, Prunus persica,
Monor di ca grosvenorii, Rehmannia glutinosa, Plantago psyllium Pl antago
asi ati ca, EchPpraeenaiegustn® oPraserr unl¥eRpRn Praht afd GP&CEAIPPR uAls

j aponi ca Thunb, Conandron ranondi oi des Siebold et Zucc, Prunus nune,
Prunus &ef@ditaca, Osmanthus fragrans, Chlorella vulgaris, Celosia
argentea L., Carpesium abrotanoi des, Ballota nigra, Boschniakia rossica,
Buddl ej a davi @he, achstanoprisslicnspidacavenad byi ébel dr¢sentd Hivanthensal sa,
Conocephal um conicum Digitails lanata, Digitalis lutea, Digitalis

pur pur ea,2-Gigidt-dihgd sz yHomsalt) sithans Us pehsepresesyedi by vilg di sldiomang

Fraxi nus japonica, Fraxinus ornus, deichenia glauca, Hem phragm

het er ophydHeaumiicalasormuba tUlti forum Lantana camara, Leucosceptrum

j aponi cum Ligustrum japonicum Ligustrum obtusifolium Lysionotus

pauci fl orus Magnolia gbovata, Nyctanthes arbor-tristis, Osmanthus

asi ati cus, Peiééigﬁ; prlocerus, Phtheirospernum japoni cum Pl antago ngj or,

Prunus grayana, rcus |stenophylla, Rampnda nyconi, Stachys sieboldii,
Syringa reticufata, ~Syrijnga vulgaris, Jasm num sanbac, Jasm num offinal e,
Li gust r um Fucrdum—Verbena

Examples of the glycoside include glycosides composed of
monosaccharide, disaccharide, and trisaccharide. Examples of

such saccharides include allose, galactose, and glucose.

Specific examples thereof (2) ide 2-(3,4-
dihydroxyphenyl)ethanol-1-0-B-D-allopyranoside, 2-(3,4-
dihydroxyphenyl)ethanol-3/-0-f3-D-galactopyranoside, 2-(3,4~-
dihydroxyphenyl)ethanol-1-0-B-D-glucopyranoside (see the
following chemical formula (2)), 2-(3,4-
dihydroxyphenyl)ethanol-3’-0-B-D~glucopyre (3) (see the
following chemical formula (3) p| 2-(3,4-
dihydroxyphenyl)ethanol-4’-0-f-D-glucopyranoside (see the

following chemical formula (4)).
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officinalis L., Mnordica charantia L., and Veronica persica. 14 6 April
2006 I n addition, exanples of plants containing DPE or a glé/%orsli %6t her eof
i nclude plants belonging to the following famlies. Cal ceolarta
hypericina, Calceolaria sp; Cassinopsis sinensis, Cassinopsis
madagascari ensi s, Cassinopsis sp; G stanche sal sa; C erodendrum
johnstonii, Cl erodendrum nyricoides; Digitalis ferruginea ssp, Digtalis
grandiflora, Digtalis grandiflora ssp.ferruginea; Fraxinus angustifolia,
Fraxi nus i nsuEgpiBleFr axi Afis oxye€&PBds Jas@ifnum SF5EdRiedul e, 2-Jdsfhi num
pol yant humi Lagotis stolonifera; Leonurus glaucens; Ligustrum peduncul are,
Li gust r urdipudparaseens) 45hsustr umispp; E?gPF)EhJOt ushplericiadisor usPNEFAR ubi um
al l ysson; Mnordica bal sam na; Orobanche arenaria; Pedicularis plicata,
Pedi cul arg¢raggiProfran PéaR cAPAPPRSZpi cBXAMP Bt Tlul RIS tFqdea N 1 BfAd
Pedicularis striata pall ssp. Arachnoi dea. Penstenon crandallii; Phloms
| i neari s;DHE apt ago 9eyemsideo| Frerefantaghidros LpRolt a 2 lplant dghmpédar os,
Pl antago sp; Premna corynbosa var. obtusifolia, Prema subscandens;
Pr ost ant hefifd ciebkilgsi f Brbaus Speophot ar Manoodiosa, 9 Ses Gyl idr i Rehyeopdkii ;
Stachys lavandulifolia, Stachys officinalis; Syringa sp; Teucrium
chanmaedr yslutiegeri unPpottiagy VeybBasoum spiarosge aveedbh¢za Beihindicehrdes,
and Veronica fuhsii: and C stanche tubul osa; Markham a | utea; Newboul di a
| aevi s; rumereasoplant Prgpm ;spdrt Rbear pus dertsi,f Ponoss ( rebaivchdbeak) ;
Ret zi a capensi s;

Conandron ramondioides Siebold et Zucec, Prunus mume, Prunus

armeniaca, Osmanthus fragrans, Chlorella wvulgaris, Celosia
argentea L., Carpesium abrotanoides, Ballota nigra, Boschniakia
rossica, Buddleja davidii, Castanopsis cuspidata var. sieboldii,
Cistanche salsa, Conocephalum conicum, Digitails lanata,
Digitalis lutea, Digitalis purpurea, Digitalis sp, Forsythia
suspensa, Forsythia viridissima, Fraxinus Jjaponica, Fraxinus
ornus, Gleichenia glauca, Hemiphragma heterophyllum, Jasminum
multiforum, Lantana camara, Leucosceptrum japonicum, Ligustrum
japonicum, Ligustrum obtusifolium, Lysionotus pauciflorus,
Magnolia obovata, Nyctanthes arbor-tristis, Osmanthus asiaticus,
Penstemon procerus, Phtheirospermum japonicum, Plantago major,
Prunus grayana, Quercus stenophylla, Ramonda myconi, Stachys
sieboldii, Syringa reticulata, Syringa vulgaris, Jasminum
sambac, Jasminum offinale, Ligustrum lucidum, Verbena

officinalis L., Momordica charantia L., and Veronica persica.
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15 6 April 2006 Sal vadora cal otropis; Sanango racenosum Strobil ant hus sp;

and Trichomanes reniforne. In the above-nentioned pl ants, tggre be
ikl

utilized all parts that contain DPE or glycosides thereof.

of the

parts include aerial parts such as |eaves, stens, buds, flowers, woody
parts, and bark parts (cortex); underground parts such as roots and

tubers; seeds; and resins. The above-nenti oned plants can be
or as extracts, hydrolysate extracts, or hydrol yzed pl ants.

used "as is",
Exanpl es of

extraction metRod2@®iolitai nepPrPi’ed 9ih PhaNtEorfpsiatindRIof Pithe Pr edent
invention froma natural substance include a nethod in which a dried
product dbtygicrédebyhgrgiong 1ralegee p bdda Peksresnda Hondgenadied Lomwareof , a
juice obtained by pressing Oea europaea |eaves, or the like is subjected
to extrad@niidaegsi ng an appropriate solvent, a hydrolysis treatnent is
performed (in sone cases), the insoluble matter is renoved by filtration
or the like t&ateppverihe dobeshtifgom Chécegbiytd onsrand 4fs NPrges
substance is then obtained by an ordinary purification neans such as

col um chrigremiségr aphyassinopdiiss casdagascd siadedisy abl €asharordies pusiefi cati on
be perfornmed by performng a bioassay in parallel, wth the intracellular
gl ut at hi ghiestactchei t ysaded; as @herombrchatuor . BEeanptesiof sOlemmendrombe used
in the extraction include: alcohols such as nethanol, ethanol, propanol,
and 1, 3- butnilcendegl ycdolgiterlgani €edBaginea ssp, Digtalis grandiflora,

Digtalis grandiflora ssp.ferruginea; Fraxinus angustifolia,

Fraxinus insularis, Fraxinus oxycarba; Jasminum amplexicaule,

Jasminum polyanthum; Lagotis stolonifera; Leonurus glaucens;

Ligustrum pedunculare, Ligustrum purpurascens, Ligustrum spp;

Lysionotus paucidlorus; Marrubium allysson; Momordica

balsamina; Orobanche arenaria; Pedicularis plicata; Pedicularis

semitorta, Pedicularis spicata, Pedicularis striata, and

Pedicularis striata pall ssp. Arachnoidea.
Penstemon crandallii; Phlomis linearis;

crassifolia, Plantago hostifolia, Plantago myosuros,

Plantago

Plantago

sp; Premna corymbosa var. obtusifolia, Premna subscandens;

Prostanthera melissifolia; Scrophularia nodosa, Scrophularia

scopolii; Stachys lavandulifolia, Stachys officinalis;

Syringa

sp; Teucrium chamaedrys, Teucrium polium; Verbascum spinosum;

Veronica bellidioides, and Veronica fuhsii: and Cistanche

tubulosa; Markhamia lutea; Newbouldia laevis; numerous plant

spp.; Orthocarpus densiflorus (Orobanchaceae); Retzia capensis;
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6 April 2006 solvents such as ether, acetone, ethyl acetate, hexane,

cycl ohexane, dichl oronethane, and chloroform and water. Thoag_.fﬂ#%ents
may be used singly, or may be used in mxtures containing t Pg re
solvents. The extraction condition is not particularly limted, but the
extraction can be perfornmed at an ordinary tenperature, for exanple, at a
tenperature of 5 to 95C, preferably 15 to 85C. In regard to the pressure,
the extraction nmay be performed at ordinary pressure, under pressure, or
at a redytddaprEdsar et ramks iexiFEaECor ACPRES VAT | @5t Al dinNg 5687t RBdsol vent
sel ected. The extraction tinme may range fromseveral mnutes to several
hours, arifitchemares akehofP@fef-i ci ency can be increased by performng a
repeated extraction or a shaking extraction, by extending the extraction
time, or the HpkéheFaberermpreionde PhalYtel ysiherencandes: Wdddagdsition by
means of an enzyne such as esterase; deconposition by neans of a

m croor gardrdm Shelt aontaéni OPEcird bagtesidevrihrment. Freowdpesicti Gheby
means of an acid such as hydrochloric acid, sulfuric acid, acetic acid,
phosphor imedsi dpcéide i €eaid d pardtacsiich azs deavarst asitemaci ldidf undoweraei d, or
mal i c acid; and deconposition by neans of an al kali such as sodi um
hydr oxi devaardy petrassi ama hyadrkoxiagdes dndrtdre) || ivogerfmeusdnokttiorsugh as
hydrolysis is not particularly limted, but in the case where an enzyne or
a m croorgarnissandstulseds; hyads;ysng resomei narily perforned for 17 6 Apri
2006

The above-mentioned plants can be used “as 1is”, or as
extracts, hydrolysate extracts, or hydrolyzed plants.

Examples of extraction method to obtain DPE used in the
composition of the present invention from a natural substance
include a method in which a dried product obtained by drying
Olea europaea leaves, a homogenate thereof, a juice obtained by
pressing Olea europaea leaves, or the like 1is subjected to
extraction using an appropriate solvent, a hydrolysis treatment
is performed (in some cases), the insoluble matter is removed
by filtration or the 1like to remove the solvent from the
solution, and the target substance 1s then obtained by an
ordinary purification means such as column chromatography. In
this case, 1t is desirable that the purification be performed
by performing a bioassay in parallel, with the intracellular
glutathione activity used as an indicator. Examplies of
solvents to be used in the extraction include: alcohols such as

methanol, ethanol, propanol, and 1,3-butylene glycol; organic
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approximately 5 to 24 hours at a tenperature of 10 to 55C and a pHof 3 to
8, with the tenperature and pH adjusted to values that are E%rf@%ate for
the enzyne or mcroorganismused. In the case where hydroly n
performed using an acid or an alkali, this hydrolysis is ordinarily
performed for 0.5 to 24 hours at a concentration of 2 to 15 wt% and a
tenperature ranging fromordinary tenperature to 60C. After the pHis
adjusted if necessary, concentrated dried products can be obtained from
such ext rectVenée hyHFBl yzed c&d@FactaCahprRnowA thet hodlkeRich adiexane,
freeze-drying, distillation wunder reduced pressure, reduced-pressure or
vacuum drsid@hesane  spF eyl drgfiatgantheaplir¢iliaatiosn’ nepfodat are Adprse
particularly limted, but for exanple, purification can be performed by
nor mal - phesleZepit sr evay séephused chiridwatographyavyorbpuriskidcat h omixgamebe
performed by conmbining recrystallization, reprecipitation, decoloring
t r eat nentent@géodosi rvag otr BgrAeAPrsvennd t Ree | ¢keradhienbmvelivénni daed
conpound can al so be obtained by a chem cal synthesis nmethod. For exanple,
t et r ahydriofturear t(iITHERr Land i t&d unbat ubh e uex hadrtige (danAlldd)pearforaedl ed to
0C, 3,4- dihydroxyphenyl acetic acid is added under agitation over a period
of 20 to B0 an nuidésarandenbperd emror dtour exespe adatal & ytemes adiref olfl dwed by
reflux for 6 hours. After the reaction solution is allowed to stand to
cool, thecd eact| oprd fersiapped &8 $5%pril 2006 by adding purified water and
10% hydrochloric acid to the

In regard to the pressure, the extraction may be performed

at ordinary pressure, under pressure, or at a reduced pressure.
The extraction time varies according to the solvent
selected. The extraction time may range from several minutes
to several hours, and the extraction efficiency <can be
increased by performing a repeated extraction or a shaking
extraction, by extending the extraction time, or the like.
Furthermore, the hydrolysis includes: decomposition by
means of an enzyme such as esterase; decomposition by means of
a microorganism such as lactic acid bacteria or yeast;
decomposition by means of an acid such as hydrochloric acid,
sulfuric acid, acetic acid, phosphoric acid, citric acid,
lactic acid, tartaric acid, fumaric acid, or malic acid; and
decomposition by means of an alkali such as sodium hydroxide or
potassium hydroxide, and the like. The condition of hydrolysis
is not particularly limited, but in the case where an enzyme or

a microorganism is used, hydrolysis is ordinarily performed for
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filtrate. Next, an extraction is perforned using ethyl acetate, and the
solvent is distilled off under reduced pressure, to thereby g{oﬂﬁﬁ% a
dried product. The dried product is purified by silica gel daort

chromat ography, to thereby produce DPE. For exanple, DPE thus obtained is
reacted with tetraacetyl-a-bronoglucose and the mxture is acidified by
adding formc acid to produce a precipitate. Then, the precipitate is
col l ected and concentrated by centrifugation, followed by drying in a
vacuum dexirgoatiortasy ng phosphiorurs (A% a ceigerasuae dehyl? até ngdb°agentl. The
dried product is then dissolved in anhydrous nethanol, and is deacetyl ated
by addi ng@ rl Z8%3sdlouti-onidh Sheli tennmstaiyrat enfinphesdamsied Nextvaluge
solution is neutralized with 6N hydrochloric acid and the insoluble matter
is filterdtthypreeanpropraate | far fPYepamzymbobkonedr yrawsiamyseidt h Aet hanol
and water respectively. Then, the wash solution and the filtrate are
conbi ned,tfendcase whexe uhgdirsleohcentr deadoandd evapogateed, atial t her eby
produce a crude DPE gl ucosi de. Subsequently, the crude DPE glucoside is
fracti onatléchlly @DSscalydmmlghionmas ographyr idivd aehrdorasd! tfiomg 0. br &ot 2dns are
concentrated under reduced pressure. Then, the structures are determ ned
by nucl earoursgnet | e reserancet(MVRRef 2 otbhéiBebytPproeddce temperature

2- (3, 4-di hydr oxyphenyl ) et hanol - 1- 0- (3- D gl ucopyr anoci de

( DPE- 1- O fadrd2rgl eofnys adDed He )t A t U B8 780 ¥°¢9 6 April 2006 9),

2- (3, 4-di hydr oxyphenyl ) et hanol - 3' - O ( 3- D- gl ucopyr anoci de

(DPE- 3' - 0- ( 3- Bfgktcaepyr anockded (CAS] 1242588 0) , cande2e {3 et dried

products can be obtained from such extracts or hydrolyzed
extracts by known methods such as freeze-drying, distillation
under reduced pressure, reduced-pressure or vacuum drying, and
spray drying. The purification methods are not particularly
limited, but for example, purification can be performed by
normal-phase or reverse-phase chromatography, or purification
can be performed by combining recrystallization,
reprecipitation, decoloring treatments, deodorizing treatments,
and the like.

The above-mentioned compound can also be obtained by a
chemical synthesis method. For example, tetrahydrofuran (THF)
and lithium aluminum hydride (LiAlH,) are cooled to 0°C, 3,4-
dihydroxyphenylacetic acid 1is added wunder agitation over a
period of 20 to 30 minutes, and the temperature is gradually
raised, followed by reflux for 6 hours. After the reaction

solution is allowed to stand to cool, the reaction is stopped
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di_hydr oxyphenyl ) et hanol - 4' - O ( 3- D- gl ucopyr anoci de (DPE-4'-O R-D-
gl ucopyranoci de) (CAS; 54695-80-6). DPE or a gl ycoside theregf t.E can be
used in the present invention nay be a conpound in a plant, APg ﬂ{%und in
a plant extract, a conpound in a hydrol ysate obtained by hydrolyzing a
pl ant or a plant extract, a conpound obtained by purifying such a extract
or a hydrolysate, or a chemcally synthesized conpound. DPE or a glycoside
t hereof has a superior effect in pronoting intracellular glutathione
synt hesi Y apddtsh PBerifédd a9tgrglanht hPondYIECERLPALF nGadento the
Furthernore, an even nore superior effect can be obtained by using such a
gl ut at hi oiie trgéeent Vaxt n@agertraich 1 ednbt a4 formedt HSahd ST eont &Aasitage:
conpound that is a source of cysteine, a protein that contains cysteine
and/ or cyEwd ndie asgbedtt t hat déehthind efst enderanglorcey riereureyi tani ns
such as vitamin C and vitam n E, nicotinam de, cal cium pantothenate, or
the |ike.th@ngat hirodece s eddiesl egicdart antThexiddarnd subduances tivatl fitsd
present in plants, mcroorganisns, and various tissues of all mmmls, and
two typeswfsigigeagai opelunin ehromatiagearhyyl ttcatthiesrby antodxdalibAdd
gl utat hi one are known. The oxidized and reduced states of glutathione are
regul at ed by &ogo- cadred €20 6DPpri IthRe06 akdddxedyclis i nrghatad hi engh
per oxi dase and gl ut at hi one reductase, so that the function of gl utathione
as an antiaxdadaetysudshanceyldcosrmi ahdi néek. mhetstd e itshabcidifsoes®ary in
order to cause

adding formic acid to produce a precipitate. Then, the

precipitate 1is collected and concentrated by centrifugation,

followed by drying in a vacuum desiccator using phosphorus (V)

oxide as a dehydrating agent. The dried product is then
dissolved in anhydrous methanol, and is deacetylated by adding
a 28% solution of sodium methylate in methanol. Next, the
solution 1is neutralized with 6N hydrochloric acid and the
insoluble matter 1is filtered by means of a filter paper,

followed by washing with methanol and water respectively. Then,
the wash solution and the filtrate are combined, and the
mixture is concentrated and evaporated, to thereby produce a
crude DPE glucoside. Subsequently, the crude DPE glucoside is
fractionated by ODS column chromatography and the resulting
fractions are concentrated under reduced pressure. Then, the
structures are determined by nuclear magnetic resonance (NMR},

to thereby produce 2-(3,4-dihydroxyphenyl)ethanol-1-0-p3-D-

glucopyranocide (DPE-1-0-f-D-glucopyranccide) (CAS; 76873-99-
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t he operation of each function of glutathione is the SH group of the
cysteine that is a constituent nenber of glutathione. Furthernm

generally known roles of glutathione include 1) the protect?éﬁ‘gﬁmgH
groups in proteins, 2) scavenging of free radicals, 3) arole as a storage
configuration of cysteine, and 4) regulation of basic cell processes such
as DNA synthesis and inmune function (Pharmacol. Ther. 1991. 52, pp.

287- 305, Raven Press, New York, 1988. pp. 401-417; Proc. Natl. Acad. Sci.
USA. 1990., 87, Bp.3384dim3upxyprenyth¢tharrds 3’ 199P-D2gucqny raggsidgasg) .
Concei vabl e causes of the consunption and exhaustion or deficiency of

gl ut at hi ol#®PE-3¢Fade-brafiurmnvirgnocéder i PTauddg548uBh-@s, oxidari(Bedst ress
caused by active oxygen and the |ike, and causes such as radiation,

ul t ravi oldithyldirghyphah cobaitenole4énbet D-suibstopycespciideigsD Pt Hedvp-net al s.
Exposure to such risks on a daily basis results in a |loss of the

gl ut at hi eHercopbymnenpoidelesciied 54b8%ef0which nmay devel op i nto di sease.
Furthernore, the production |evel of glutathione generally decreases with
agi ng. For ex@®Ppl er & lteocalse tokraclitehatespinr &eonyedi st rigss preyadkone,
which is one of pulnonary disorders, the patients in 21 6 April 2006 nost
cases showwedcieasasyi heghutarhpome irvelglarso téhatomppuindatinve stleess t hat
causes oxidative damages in the lung cells is generated. Exanples of

di sor der sxitthaictar e asspouad eth w thydaityasblieonetained by hydrolyzing a

plant or a plant extract, a compound obtained by purifying such
a extract or a hydrolysate, or a chemically synthesized
compound.

DPE or a glycoside thereof has a superior effect in
promoting intracellular glutathione synthesis, and can be used
as a glutathione potentiating agent. Furthermore, an even more
superior effect can be obtained by using such a glutathione
potentiating agent in combination with an S-containing compound
that is a source of cysteine, a protein that contains cysteine
and/or cystine, a yeast that contains cysteine and/or cystine,
vitamins such as vitamin C and vitamin E, nicotinamide, calcium
pantothenate, or the like.

Glutathione is a biological antioxidant substance that is
present in plants, microorganisms, and various tissues of all
mammals, and two types of glutathione, i.e., reduced
glutathione and oxidized glutathione are known. The oxidized

and reduced states of glutathione are regulated by a so-called
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i nclude: cell damage, skin roughening, inflammtion, darkening, and
production of spots and freckles caused by exposure to ultr x¥o§£%

radi ati on; acute or chronic alcoholic liver danage caused b@ H chssive
i ngestion of alcohol; liver damage caused by xenobiotic or radiation;

| i ver damage, hepatic insufficiency, or hepatitis caused by drugs, heavy
netal s, and chem cal substances; a decrease in immune strength or
aut oi mmune di sorders caused by ultraviolet radiation; allergic disorders;
i mune ditserdefF¥cstich &5l Hedhired Parrmclater pefefyta Sy Hitomedustra®nary
di sorders caused by tobacco snoking or the I|ike; chronic renal

i nsuf fi cisenépat chhe ef B ihange s L BRIt ity 2SpAEnBREAAX 1 IRt FACSHFPRRAT
physi ol ogi cal aging; various types of arteriosclerotic disorders such as
i scheni ¢ reartingedoeder s TheatsiérosEREr 85 eceappryait) PHParr kFencap§pe
henol ytic anemi a, myocardial infarction, angina pectoris, cerebral
infarctidie cperebioant efi escheforisiommt i sloti@tihdaoneatiar 46es SHeerebpal and
neur ol ogi cal degenerative disorders (cerebral ischema, anyotrophic

| at er al s értesi oy s tAlizieeithat sidi seasest Rarckitngmmber difseplsgatHirtengt on' s
chorea); adult respiratory organ inpairment syndrome; bone marrow
f or mat i orfumsethoce enggne 22l By Apnodvn 2006esi abetsdsitahbpbresiisclhygpeirt ensi on;
obesity; latent viral infections; gastric ulcers; and the |iKke.
| ntracel laheaprglkatai bn one $evetsigsn imheroekliss of 2 vas¢ousigioggads fsaeh as
the liver, lungs, kidneys, skin, and brain can be increased by pronoting
t he synt hegiisadt, gbutatinlenes a storage configuration of cysteine, and
4) regulation of basic cell processes such as DNA synthesis and
immune function (Pharmacol. Ther. 1991. 52, pp. 287-305, Raven
Press, New York, 1988. pp. 401-417; Proc. Natl. Acad. Sci. USA.
1990. 87, pp. 3343-3347; Exp. Cell. Res. 1997. 232, pp. 435-
438) .
Conceivable causes of the consumption and exhaustion or
deficiency of glutathione include ordinarily occurring causes
such as oxidative stress caused by active oxygen and the like,
and causes such as radiation, wultraviolet 1light, alcohols,
chemical substances, drugs, and heavy metals. Exposure to such
risks on a daily basis results in a loss of the glutathione
function described above, which may develop into disease.
Furthermore, the production level of glutathione generally
decreases with aging.

For example, in the case of acute respiratory distress

syndrome, which is one of pulmonary disorders, the patients in

21



DPE or a glycoside thereof has an effect that pronotes intracellular
gl ut at hi one synthesis, and are useful in the prevention and6trefggﬁnt of a
di sorder caused by a decrease, deficiency, or exhaustion of QIU ione. A
conposition for potentiating glutathione is useful in prevention and
treatnment of a disorder caused by a deficiency or exhaustion of
gl utat hi one, a disorder caused by oxidative stress attributable to active
oxygen or the like, a liver disorder such as acute or chronic al coholic
liver damfd, ChepatiTdvhsAefrerepy,ifor Jhepathiane deKpdhey T séfdér, a
di sorder caused by a free radical or a peroxide such as a lipid peroxide,
a pul nonar¥id@itdgrdert redisethdy £ebaeeo SXFIRE RS ordarRges| ke, that diadt s,
aging, and the like, and is also useful in inprovenment of the function of
various orgdnss isuehnasatédmprovenent of |iver function, or inprovenment of
ki dney function, inprovenent of |ung function. Exanples of the "disorder
caused by a dékipwsbéaeyobrdismddgyst tbat ofrglagsmichiesre” wible| wldetatddene or
chronic alcoholic |iver danmage caused by the excessive ingestion of
al cohol ; 2%ladApr cel20@8nddeverskdanugegcanisan by fHXenvbtoonc rrkeadingt i on;
| i ver damage, hepatic insufficiency; hepatitis caused by drugs, heavy
netal s, ard cherdwdlicgubst aspess laoverfrgskdfesi neanredstpengikhoenre atibtoi mmune
di sorders caused by ultraviolet radiation; allergic disorders; inmune
di sor der sulsuclviageacqadi @di ommamtdefdrcictiroy i csyhde ook c | screemdartgar t
di sorders; cataracts; cerebral and

caused by the excessive ingestion of alcohol; 1liver damage

caused by =xenobiotic or radiation; liver damage, hepatic
insufficiency, or hepatitis caused by drugs, heavy metals, and
chemical substances; a decrease in immune strength or
autoimmune disorders caused by ultraviolet radiation; allergic
disorders; immune disorders such as acquired immune deficiency
syndrome; pulmonary disorders caused by tobacco smoking or the
like; chronic renal insufficiency, cancerous changes and aging
phenomena that accompany physiological aging; various types of
arteriosclerotic disorders such as ischemic heart disorders,
atherosclerosis, capillary impairment type hemolytic anemia,
myocardial infarction, angina pectoris, cerebral infarction,
cerebroateriosclerosis, and ischemia; cataracts; cerebral and
neurological degenerative disorders (cerebral ischemia,
amyotrophic lateral sclerosis, Alzheimer’s disease, Parkinson’s
disease, Huntington’s chorea) ; adult respiratory organ

impairment syndrome; bone marrow formation insufficiency;
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neur ol ogi cal degenerative disorders (cerebral ischema, anyotrophic
| ateral sclerosis, Al zheiner's disease, Parkinson's disease lj%gggton S
chorea); adult respiratory organ inpairnment syndromne; bone faPH B 0
formation insufficiency; diabetes; nephrosis; hypertension; obesity;
at herosclerosis; latent viral infections; gastric ulcers; and the |ike.
Exanpl es of the "di sorder caused by oxidative stress" include: cel
damage, inflammation, darkening, production of spots and freckles caused
by exposdﬁ@bﬁéeﬁbtr@#PBF@?l?adlBYP%ﬁten%ﬂﬂ“wnnéﬁvsdﬁgmrdé@§e@5us€6r59
t obacco snoking and the like; chronic renal insufficiency, cataracts,;
|schen1cJhéﬁﬂﬁlodﬁ60®@%ﬁﬁﬂ3gé§ﬁﬁﬁc andetle lddscer ous changes and agi ng
phenonena that acconpany physiol ogical aging and the |ike. Exanples of the
"di sorder caudedrbyehldtae ghdiatdlione devpépoihndéhsudelds @1 ivsird opeér oxi de”
i nclude various types of arteriosclerotic disorders such as ischem c heart
di sor der s;rgagapisivicar ysi repai LAwRt, t ypeghenbl ynd s ardiina, angodaadnalcan
infarction, angina pectoris, cerebral infarction, cerebral 24 6 April 2006
arterlosdkenmsmsasaddbwepmﬂmaﬂlmgschen$ythWHuﬂﬁOirgldtsohd@m$ of the
so-cal l ed vascul ar system Furthernore, roughening of the skin and the
| i ke are al soDpPBEclardetl phytbssdeategoryf Hae ab- editaknithgtcanpouwndst hat i s
a supply source of cysteine" is a conpound that has an SH group in the
nol ecul e iranchcendhlides slubsttanoces thatthasesnorercystee nerssflodt r at eshederi ved
by a sulfur transfer reaction from nethionine.

prevention and treatment of a disorder caused by a decrease,

deficiency, or exhaustion of glutathione.

A composition for potentiating glutathione is useful in
prevention and treatment of a disorder caused by a deficiency
or exhaustion of glutathione, a disorder caused by oxidative
stress attributable to active oxygen or the like, a liver
disorder such as acute or chronic alcoholic liver damage,
hepatic insufficiency, or hepatitis, a kidney disorder, a
disorder caused by a free radical or a peroxide such as a lipid
peroxide, a pulmonary disorder caused by tobacco smoking or the
like, cataracts, aging, and the like, and 1is also useful in
improvement of the function of various organs such as
improvement of liver function, or improvement of kidney
function, improvement of lung function.

Examples of the “disorder caused by a deficiency or
exhaustion of glutathione” include: acute or chronic alcoholic

liver damage caused by the excessive ingestion of alcohol;
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Exanpl es of conpounds each having an SH group include but not limted to:
gl ut at hi ones such as gl utathione, acetylated gl utathione, gg yt QH'U'Ogne
esters, glutathione hydrochlorides, glutathione phosphates, Rd

gl-ut at hi one sul fates or derivatives thereof; cysteines such as cysteine,
N-acetyl cysteine, cysteine hydrochloride, cysteine sulfate, and cysteine
phosphate or derivatives thereof; nercaptoethanol; nercaptoacetic acid;
mer capt opr opi oni ¢ aci d; ammoni um thj ol actate; and nonoethanol am ne

t hi ol act atl&erEXERII8s CoFSABnLYy $EBPRECT EUbRY r 53 &2 §ifdY/ ude, veButdanéeer i i t ed
to, L-2-oxothiazolidine-2- carboxylate and cystine. Exanples of the

"prot ei n ERRtyeaspsedbht aiaiiqyy bpseeihes atycsr Paystriraer RerTudet@#léy, egg
white, serum al bumn, |actoalbumn, keratin, feather extracts, human hair
extracts,or arfdyegstls CHREARAFRY 1% SFe it dlfut aMUeite (SSUFERIAR bPEad
yeast and Tol ar yeast). However, such a protein and yeast is not |limted
to these axX®ipege dEseraprs | cCRO06E BranBitagvépleheradidaiihs alilseride
vitamn Bl (thiamne), vitamn B2 (riboflavin), vitamn B6, vitam n Bl12,
vi t ami n Alisoridegsi ni@neas coi b rdeas duchyiasamcaubredi iamine Eefjaigmcy K,
pant ot heni ¢ acid, cal cium pantothenate, biotin, folic acid, nicotinam de,
and ni cotdwmidgoaei:d.1doheaddi thest t Heyordetudecateraviai vesrebrahoged
vitam ns. The "conposition for protection against ultraviolet radiation
and/ or f orewldlegwhil eni dggerreefagriveo adtevmpbsist i orfcerebral  ischemia,

amyotrophic lateral sclerosis, Alzheimer’s disease, Parkinson’s
disease, Huntington’s chorea) ; adult respiratory organ
impairment syndrome; bone marrow formation insufficiency;
diabetes; nephrosis; hypertension; obesity; atherosclerosis;
latent viral infections; gastric ulcers; and the like.

Examples of the “disorder caused by oxidative stress”
include: cell damage, inflammation, darkening, production of
spots and freckles caused by exposure to ultraviolet radiation;
pulmonary disorders caused by tobacco smoking and the like;
chronic renal insufficiency; cataracts; ischemic heart
disorders; gastric ulcers; cancerous changes and aging
phenomena that accompany physiological aging and the like.

Examples of the “disorder caused by a free radical or a
peroxide such as a lipid peroxide” include various types of
arteriosclerotic disorders such as ischemic heart disorders,
capillary impairment type hemolytic anemia, myocardial

infarction, angina pectoris, cerebral infarction, cerebral
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that has a lightening effect on existing spots and freckles. Spots and
freckles are caused by the excessive production of nelanin g d.gﬂﬁ
deposition of this nelanin. Accordingly, conventional techn 388 gve
ai-med at the suppression of nelanin production by seeking substances that
inhibit tyrosinase, which is deeply involved in nelanin production.
However, the nechanism of action of the present invention differs from
this, and is an action that depends on the pronption of intracellular
synt hesi SR rgPacaehrdhe. Al &8FRPLR hcl i ipno Whyplsare  ELSOorEgrsl qhin
whi ch is black nelanin, and pheonelanin which is |ight reddi sh-brown
mel ani n. thentscacalllaf avagrutat hixiiemct $Ushhe AC Phe ot BN 1gr 8du&bPon
pat hway in the process of nelanin production. An effect has been
exper i nerftkdinl pndepbe t £bke mughiadkot hechadkd iion tois grueaehy one to pi gment
produci ng cells causes an increase in the ratio of pheonel anin, so that
the cells showhg |'iyimaatienging opoiund20d6iti nigolkorsyrRlY ngestce Defmat ol .
1989. 93, pp. 100-107). Furthernore, it is known that gl utathione pronotes
t he effectystefingl’t agi @ Cdmpogodvéheitngaexiedi 8éd cdank el driien naltegudeduced
i ght melanin. The inprovenent of pignent deposition in existing spots,
freckl es,arand itrlvd ubeke babsbeeres epdrated arel | novatbyyt€ Japanesestyetienal of
Clinical Dermatol ogy, 1967. 21 (7), pp. 725-729). Pignment deposition in
spots, frackilves, &yd a hesdlitke thatnhdve akesadiorbeenrdror megkiciamibe .
i nproved, and these spots or freckles can be |lightened, by a gl utathione
Examples of compounds each having an SH group include but not

limited to: glutathiones such as glutathione, acetylated
glutathione, glutathione esters, glutathione hydrochlorides,
glutathione phosphates, and glutathione sulfates or derivatives
thereof; cysteines such as cysteine, N-acetylcysteine, cysteine

hydrochloride, cysteine sulfate, and cysteine phosphate or

derivatives thereof; mercaptoethanol; mercaptoacetic acid;
mercaptopropionic acid; ammonium thiolactate; and
monoethanolamine thiolactate. Examples of non-cysteine

substrates include, but not limited to, L-2-oxothiazoclidine-2-
carboxylate and cystine.

Examples of the “protein and yeast containing cysteine
and/or cystine” include whey, egg white, serum albumin,
lactoalbumin, keratin, feather extracts, human hair extracts,
and yeasts containing 1% or more glutathione (such as bread
yeast and Tolar yeast). However, such a protein and yeast is

not limited to these examples.
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potentiating effect. Furthernore, sonething that should be especially noted
here is that although DPE is al ready known as an anti oxi dant sug@tognce
(Food Chem Toxicol. 1994, 32 (1), pp. 31-36), DPE or a gl y?:égf' her eof
in the "conposition for preventing cell damage or repairing cell danmage
and/ or repairing cell damage" of the present invention exerts an effect
that indirectly alleviates or repairs danage in cellular nmenbranes or the
like that are attacked by active oxygen, a free radical, or the |ike that
are gener at ed EkpBR 9t @F deR¢ hevieningle g laAceXtErRET Bralde a8deR) as
ultraviolet radiation or carcinogenic substances, by pronoting the
i ntracel Iiltamisyrizhegiidodflagiol at hilsaainakd, VAGSMéRerfhs allbEfRiEtt At hat
differs fromthat of directly elimnating generated active oxygen as seen
in a conwgrieménalC amdodiidanciglibsteieain2 D6 Mpr3tip0b6 BPEaBE! akK.
gl ycosi de thereof has an effect that pronotes the production of
y- gl ut amdagyrsttéenec syantildet as®el ciginut pehi oieenateduckt eetein or fal ey sticad,
transporter, so that DPE or a glycoside thereof can be used as an active
i ngr edi entidoticempdsi t eoAs nfigptipiondtiag t He prasdgdinen téfey include
y-gl ut anyl cyst ei ne synt hetase, gl utathione reductase, or a cystine
t ranspor tarrivetiither obrighoseDRE teamiasgl ycosi de t hereof can further be used
in conbination wth at | east one nenber selected fromthe group consisting
of proteins ahd yeastposhatocontarn pystecticoranddgrimstst ine;raandlet
vitamns, to forma conposition that is used for pronoting the

radiation and/or for skin whitening” refer to a composition

that has a lightening effect on existing spots and freckles.
Spots and freckles are caused by the excessive production of
melanin and the deposition of this melanin. Accorcingly,
conventional techniques have aimed at the suppression of
melanin production by seeking substances that inhibit
tyrosinase, which is deeply involved in melanin production.
However, the mechanism of action of the present invention
differs from this, and is an action that depends on the
promotion of intracellular synthesis of glutathione. Melanin
includes two types, i.e., eumelanin which is black melanin, and
pheomelanin which is light reddish-brown melanin.
Intracellular glutathione acts on the pheomelanin production
pathway in the process of melanin production. An effect has
been experimentally reported in which the addition of
glutathione to pigment producing cells causes an increase in

the ratio of pheomelanin, so that the cells show a lightening
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production of y-glutanylcysteine synthetase, glutathione reductase, or a
cystine transporter. The y-d utanyl cystei ne synthetase, gl utathione
reductase, or a cystine transporter has a combn consensus géﬁﬂ 8 in
their respective coded genetic control regions. This is the sequence
(RTGACNNnGC) which is called the antioxi dant response el enent.
Transcription factors such as Nrf2 and c-Jun control the expression of
t hese genes in _a cooperative manner via this sequence, and are thought to
constructifa $p3PEm tRat prvEeet s Pammatioilvi ng98ddy ¥r ot n, INWcléie - Aci d,
Enzyme, 1999, 44(15), pp. 2370-2376) . In addition, exanples of other
enzynes thatheamereontFollbednpynt hbaseqlehzenians wenyitgsatthieornd £8ct
transferase, glucose 6-phosphoric acid dehydrogenase, ferritin, 28 6 April
2006 gl utst hildraipufp iGN vputpry okridizred digphosphegline umdratreduced
transferase, and the |ike. The y-d utanyl cysteine synthetase is an enzyne
t hat actslichs amehtmlryst i fheheinreseneetofofragrgsienm wierpogl tuteam ¢naci d
and cystei ne (am no acids conposing gl utathione) are bonded. Since
f eedback gaxilitbnyi ospais gl dtrathlene tand hibeenkiiee decurlsgent heepactieui ty of
this enzynme is thought to be the rate-limting step in glutathione
synt hesi ss1ifhea@l ut afhpames g ethuctnas e oifs Cannénay nee triwato liagyvevearsivhl e1
reduces oxidized glutathione with the participation of NAD(P)H.  This
enzyme i s(thowght 726-pkay. anpignport atdposakeéonhnih hepotfor natd il eal, and
oxi dation-reduction state in cells via

the 1like that have already been formed can be improved, and

these spots or freckles can be lightened, by a glutathione
potentiating effect.

Furthermore, something that should be especially noted
here 1s that although DPE is already known as an antioxidant
substance (Food Chem. Toxicol. 1994, 32 (1), pp. 31-36), DPE or
a glycoside thereof in the “composition for preventing cell
damage or repairing cell damage and/or repairing cell damage”
of the present invention exerts an effect that indirectly
alleviates or repairs damage in cellular membranes or the like
that are attacked by active oxygen, a free radical, or the like
that are generated from outside the cell due to an external
cause such as ultraviolet radiation or carcinogenic substances,
by promoting the intracellular synthesis of glutathione, and
thus exerts an effect that differs from that of directly
eliminating generated active oxygen as seen in a conventional

antioxidant substance.

27



gl.utat hi one. The cystine transporter is a nmenbrane protein that is present
in a cell nenbrane, and has a high specificity for a basic gg an@ﬁi d,
especially cystine (which is one of S-donors) and glutamc iPH! e
action of the carrier is as follows: nanely, by undertaking the exchange
transport of cystine and glutamc acid, the carrier ordinarily functions
in aformthat releases glutamc acid inside the cells and incorporates
cystine outside the cells. The cystine that is transported into the cells
partici pates DREt RE ProtRITiGE Shegraf dtdt dife effieatcyRe ki eemqlpsy d88nt
years, a 50-kilodalton cystine transporter (called xCT) has been cl oned,
and it hazrdseicoren29 &t Apri¢lR006 dlvedeinhat sehedeseer pakttiadihganes in
the transport of cystine by formng a hetero-diner with a 4F2 antigen
heavy chaigfiuctaEghcyr whi @ts fifek AdARSASI e arftd GéatabPEvar i g wdopipghocyt e.
The conposition for potentiating glutathione of the present invention may
be used ashexefododaprbelueted @f @nakcoive pr@Eifcdealt drugsmreditinng ifke.
Exanpl es of the above-nentioned food product include nutraceutical

suppl enendymotingt | ohal foodhqriesuctes, fealdtanylogdseispecsfndetheal t h
foods, cosneceutical products, and the |I|ike. Drug adm nistration nethods
t hat can detysddonackedecbatdr orad @tmimesttratsparbed. paFentlermalore,

adm ni stration. Exanples of the parenteral adm nistration include rectal
admi ni st r2RH ao, a glycoside thereof can further be used in combination

with at least one member selected from the group consisting of
proteins and yeasts that contain cysteine and/or cystine, and
vitamins, to form a composition that is used for promoting the

production of y~glutamylcysteine synthetase, glutathione

reductase, or a cystine transporter.

The y-Glutamylcysteine synthetase, glutathione reductase,
or a cystine transporter has a common consensus sedquence in
their respective coded genetic control regions. This 1is the
sequence (RTGACnnnGC) which is called the antioxidant response
element. Transcription factors such as Nrf2 and c-Jun control
the expression of these genes in a cooperative manner via this
sequence, and are thought to construct a system that protects
the living body (Protein, Nucleic Acid, Enzyme, 1999, 44(15),
pp. 2370-2376). In addition, examples of other enzymes that
are controlled by the sequence include glutathione S-

transferase, glucose 6-phosphoric acid dehydrogenase, ferritin,
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injection, and the like. The conposition of the present invention can be
adm nistered in the formof customary drug fornulation by mé\lanp (i?ge
conposition with a solid or liquid non-toxic carrier for a 4] 108 i s
suited to the method of adm nistration. Exanples of the formincl ude:
solid agents such as powders, spreading agents, granules, tablets, and
capsul es; liquid agents such as solution agents, suspending agents, and
emul sions; freeze-dried fornulations; or the |ike. Those formnulations can
be preparEdUFhéPEP naPy BrealtsSXExBHPPEs Wiidime nearhesProTHFIrenater a
drug that can be used include glucose, |actose, sucrose, starch, mannitol,
dextrin, fznsfezese, Aprd | tiE0d6 kgei d gl yceri des, pol yet hyl ene gl ycol,

hydr oxyet hyl ene starch, ethylene glycol, polyoxyethylene sorbitan fatty
acid esters, Tami neGaciasylgeltatine, sahburtase wabernn phyyinel apiatalacsal i ne,
and the like. If necessary, additives such as stabilizers, hunectants,
emul si fi exs,a biadiyst iigottdei eragents, candaghes ik ewhamays beaappr eprdat el y
added. Furthernore, in regard to food products, the fornulations may al so
be m xed and hcpetmsimegebamigucha@isly utoam s ifige Efiftecthiivecliosage ofmdeRE or a
gl ycoside thereof is appropriately selected and determ ned in accordance
W th the Siage, fleedpawei it bignicns piipt dbneadiidrire toubheet entyree occurs,

adm ni stration route, admnistration schedule, fornulation form and the

| i ke. Fortrexamlieitynofhehtasennymeoriad @dnighitstbabeohhe amtaduintitdagage i s
preferably 0.01 to 1,000 ng per day,

step in glutathione synthesis.

The Glutathione reductase is an enzyme that irreversible
reduces oxidized glutathione with the participation of NAD(P)H.
This enzyme is thought to play an important role in the
formation of an oxidation-reduction state in <cells via
glutathione.

The cystine transporter is a membrane protein that is
present in a cell membrane, and has a high specificity for a
basic amino acid, especially cystine (which is one of S-donors)
and glutamic acid. The action of the carrier is as follows:
namely, by undertaking the exchange transport of cystine and
glutamic acid, the carrier ordinarily functions in a form that
releases glutamic acid inside the cells and incorporates
cystine outside the cells. The cystine that is transported
into the cells participates in the production of glutathione
via cysteine. In recent years, a 50-kilodalton cystine

transporter (called xCT) has been cloned, and it has become
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particularly preferably 1 to 100 ng per day. Furthernore, in cases where
the formul ation contains an S-containing conpound that is a,su i gSource
of cysteine, or a protein or yeast that contains cysteine aﬁ%fﬁf(%ystine,
an adult dosage is preferably 5 to 5,000 ng per day, particularly
preferably 50 to 500 ng per day. Vitamins may be appropriately mxed in
accordance with the daily requirenent anmounts of these vitam ns. For
exanple, in the case of vitamn C, the adult dosage is 10 to 2,000 ng per

day, part9E@arP§tpFet et RN B3EGTLOCIPVRS N fEF GagrsaPet Af YR 2006
adm ni stration of such substances nmay al so be divided into several
adni ni st 3t i 6AEMPRY dayheTRECEH G | VétlosagdFef A% EeaThi FPAGRDPE or
a glycoside thereof, an extract of said plant, or a hydrolysate of said
pl ant or (AERAC) exbialtisrkn e agpPBprRat ey asdigatény ankyeRhcsiFened
according to the age, body weight, and synptons of the subject, the
admi ni strat i oAheoutemradht st réal orotsakedtiey fokweadtdtionw f &fm t8€rengt h
of the activity of the material, and the |like. For exanple, in oral
adm ni st reatsisent ivengésagaagf bg hiahdolasar efopd arpbadnet extnaeraleoy., in
the case of a hydrolyzed O ea europaea |eaf extract) is preferably 0.01
to 5, 000 rayepaerdaydrpast icultde yipeeferably 1 to 300 ng per day.
Furthernore, in the case where an S-containing conpound that is a supply
source of cysteienelesar af pridteei abore-yenstondsat foort abhedeyst dinvd udad/ or
cystine is mxed with the fornulation, a dosage (in terns of the anount of
cyst ei ne)nutgaceutical supplements, functional food products, health
foods, specified health foods, cosmeceutical products, and the
like.
Drug administration methods that can be used include both
oral administration and parenteral administration. Examples of
the parenteral administration include rectal administration,
injection, and the like. The composition of the present
invention can be administered in the form of customary drug
formulation by mixing the composition with a solid or liquid
non-toxic carrier for a drug that is suited to the method of
administration. Examples of the form include: solid agents
such as powders, spreading agents, granules, tablets, and
capsules; liquid agents such as solution agents, suspending
agents, and emulsions; freeze-dried formulations; or the like.
Those formulations can be prepared by ordinary means. Examples

of the non-toxic carrier for a drug that can be used include

glucose, lactose, sucrose, starch, mannitol, dextrin, fatty
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preferably 5 to 5,000 ng per day, particularly preferably 50 to 500 ng per
day. The adm nistration of such a formulation may also be divid i.nto
several adm nistrations per day. Vitamins my be appropriatéﬁ? 8d wi t h
such a fornmulation in accordance with the daily requirenment anounts of
these vitamns. For exanple, in the case of vitamn C the adult dosage is
10 to 2,000 ng per day, particularly preferably 300 to 1,000 ng per day.
In the case of nicotinam de, the adult dosage is 0.1 32 6 April 2006 to 100
mg per datidpaFiiceriidesy moeverabBlyns #6Y3OL nyhperoithyIPRe &drarst rati on
of such a fornulation may al so be divided into several adm nistrations per
day. Furtdfevrsre, alyeodenpusinaxosthotepot 6arbatihg gty aglsienestersy he
present invention nay al so be a product that is contained in a cosnetic, a
medi cat ecerciometciids, ageltalgin,orlihaing | Retgms phefsérledical i gpline, and
Pharmaceutical Affairs Law), in cases of external use on the skin. The
conposi ti™re mayjkbe useHf imecesskiry,capedpriothsct sggbh as astanlligiesn, a
cream or a lotion, or in an ointnent or the like. The dosage formthereof
i ncl ude ahumegadntangenols dbisages bsndhras peous sgeutsonandydteens ke
solubilized systens, enulsified systens, powder systens, oily liquid
systens, ngel sy stepsopwiataient adyest.ens Furtles osote ,Syst emsgawat ép- diolod
two-| ayer systens, and water-oil- powder three-layer systens, but there is
no parti cqudaiuctlsi, miret | Herertetons Tk caldenbe oMiBPE orith gbepcosigde
thereof in a conposition

such as juices.

The effective dosage of DPE or a glycoside thereof is
appropriately selected and determined in accordance with the
age, body weight, and symptoms of the subject, the
administration route, administration schedule, formulation form
and the like. For example, in the case of oral administration,
an adult dosage 1is preferably 0.01 to 1,000 mg per day,
particularly preferably 1 to 100 mg per day. Furthermore, in
cases where the formulation contains an S-containing compound
that is a supply source of cysteine, or a protein or yeast that
contains cysteine and/or cystine, an adult dosage is preferably
5 to 5,000 mg per day, particularly preferably 50 to 500 mg per
day. Vitamins may be appropriately mixed in accordance with
the daily requirement amounts of these vitamins. For example,
in the case of vitamin C, the adult dosage is 10 to 2,000 mg

per day, particularly preferably 300 to 1,000 mg per day. The
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for external use on the skin is appropriately selected in accordance with
differences in the synptons involved. The content is about 800112(}08 20
W% preferably 0.01 to 5 w% based on the total ampunt of fR&"
canposition. Furthernmore, in the case where such a conposition contains an
S-containing conpound that is a supply source of cysteine, or a protein or
yeast that contains cysteine and/or cystine, the content of 33 6 April 2006
such a substance (in terns of the amount of cysteine) is preferably 0.001
to 30 wt RAPALEFEAFEPT y Opr eFEtbFYPOLANGE 102Y wedsovikanfagidey Beto
appropriately mxed with such a conposition in accordance with the daily
requi r enefftVeaRBuAtBini st tafdewmsyPeanflag: For exanple, in the case of vitamn
C, the content is preferably 0.001 to 40 w% particularly preferably 0.1
to 10 wt % O Teeurskefeaticle adesaposiofi on mypnite apptdigdinoan PREt X a
applications per day. The content of a plant containing DPE or a glycoside
t her eof , divcestidactheftegdi dapl antraey &f hsalrdlglsatte ofr sailydyslaseter
extract in a conposition for external use on the skin is appropriately
sel ect ed cihdsaliat epdntedod np hecor dapcectwindy ki f fepereestiel vt e legiptons
involved. In the case of Syringa vulgaris extract, the content is
appr oxi metrel Ye@e@@lned 20cwtdfng preeftdreaklog , 0b0dyt we Syt /0 dras eyt otnhe t ot al
anount of the conposition. Furthernore, in the case where such a
conposi tiah went aiubg eatconpbendadthatistsadisupplypuseur cadoinicyistagiine, or a
protein or yeast that contains cysteine and/or cystine, the

schedule, formulation form, strength of the activity of the

material, and the like. For example, in oral administration,
the dosage of a hydrolysate of a plant extract (e.g., in the
case of a hydrolyzed Olea europaea leaf extract) is preferably
0.01 to 5,000 mg per day, particularly preferably 1 to 300 mg
per day. Furthermore, in the case where an S-containing
compound that is a supply source of cysteine, or a protein or
yeast that contains cysteine and/or cystine is mixed with the
formulation, a dosage (in terms of the amount of cysteine) is
preferably 5 to 5,000 mg per day, particularly preferably 50 to
500 mg per day. The administration of such a formulation may
also be divided into several administrations per day. Vitamins
may be appropriately mixed with such a formulation in
accordance with the daily requirement amounts of these vitamins.
For example, in the case of vitamin C, the adult dosage is 10
to 2,000 mg per day, particularly preferably 300 to 1,000 mg

per day. In the case of nicotinamide, the adult dosage is 0.1
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content (in ternms of the anmount of cysteine) is preferably 0.001 to 30
w% particularly preferably 0.1 to 10 w% Vitam ns nay be ¢ & lp{ﬂ)taglately
m xed with such a conposition in accordance with the daily regw renent
anounts of these vitam ns. For exanple, in the case of vitamn C, the
content is preferably 0.001 to 40 % particularly preferably 0.1 to 10
34 6 April 2006 wt% O course, such a conposition may be applied in 1 to 4
appl i cations per day. In the case where DPE or yCOSI de thereof is used
as a coseti%® Rt BRf afayt e &hisdtlands Eéﬁf%’éaktﬂs\é%’ 2% FSmPercdekat eri al

by addi ngr t he substance to, for exanple, wheat germ oil or olive oil. For
exanpl e, e GCHRNEAETRELON 0061 SHEN 26 OHRULBE 8% BBY y 26501 PRo W ViESE based
on the nmass of the wheat germ oil or Oea europaea oil. In the case where

a plant coWeaPArRE® DFEGIM 18 tgPfe83F deeT tdief-eof, an extract of said plant,
or a hydrolysate of said plant or extract is used as a cosnetic material,
t he subst anceFughheHeong/i | thredawositéenefre ratertating aditdghiree
exanpl e, an extract or hydrolyzed extract of Osmanthus fragrans to wheat
germoi | «dr Chea kugvpdealoventfer eeanpkésot Hee cant enede¢t ddiad plhant
extract or hydrolyzed plant extract is 0.1 to 60 w% preferably 0.5 to 50
W % based-amvtatthedwenght cofmehec whearederahedidosmetlceaaediropaearoiche DPE or
a glycoside thereof has a lowtoxicity. Therefore, even in the case of
| ong-t er rhideeal (cdniefstreat i o Lo rtaes Hheprmaceutical Affairs Law), in
cases of external use on the skin. The composition may ke used
in a skin care product such as an emulsion, a cream, or a
lotion, or in an ointment or the like. The dosage form thereof
include a broad range of dosages such as aqueous solution
systems, solubilized systems, emulsified systems, powder
systems, oily liquid systems, gel systems, ointment systems,
aerosol systems, water-oll two-layer systems, and water-oil-
powder three-layer systems, but there 1is no particular
limitation thereto.
The content of DPE or a glycoside thereof in a composition
for external use on the skin 1s appropriately selected in
accordance with differences in the symptoms involved. The
content 1is about 0.001 to 20 wt%, preferably 0.01 to 5 wt$%
based on the total amount of the composition. Furthermore, in
the case where such a composition contains an S-containing

compound that is a supply source of cysteine, or a protein or

yeast that contains cysteine and/or cystine, the content of
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100 days at a dosage of 1,000 ng/kg per day, there were no cases of
nortality. BEST MODE FOR CARRYI NG OUT THE | NVENTI ON Exanpl es 2‘5 E d&gri I
2006 Hereinafter, the present invention will be described S?J piif4%0 1y by
way of exanples, but the present inventionis not limted thereto.
[ Exanpl e 1] Extraction from Pl ant and Hydrolysis of Plant A 99.5% et hanol
solution (3L) was added to each of the followng plants (500 g): an aeri al
part of Lami um album an aerial part of Euphrasia officinalis, Plantago
psyl | i umsshol @ splafenpedy)in ate¢ead of Prliihusmpersi of, avsteinelof 1s
Monordi ca grosvenorii, Plantago psyllium seed (seed), Rehmannia gl utinosa
(root), @nstieiebpyaft 0Bbdiyo oB0Prant agoraksiwada, raeffeoaktyof - 1 EEhi Alcea
angustifolia, a |eaf of Prunus spp, a seed of Plantago ovata, a seed of
Prunus j apéni ca Yhuoabina what e 4 arsprrisedyaoél Cormahthcon widipndivehdes
Siebold et Zucc, a fruit of Prunus nume, a seed of Prunus arneniaca, a
fl ower ofco@poanthos if ragpenienca whohetlsd griBodyeahi Ghoreldmpuntisgafi s, a
seed of Celosia argentea L., a cul mof Carpesium abrotanoides, a fruit of
Bal | ot a rihgrse, va tahdhe . pl afir bodynmdfe, Boschtlicakiase 0os§i waramin| 8af tbé
Buddl eja davidii, a |leaf of Castanopsis cuspidata var. sieboldii, a whole
pl ant bodynokn€ stapchéesaib sa, 0 D 0ihalce 48l ga %, bodyt béuConioc epteeerabépni cum
a leaf of Digitails lanata, a

0.1 to 10 wt%. Of course, such a composition may be applied in

1 to 4 applications per day.

The content of a plant containing DPE or a glycoside
thereof, an extract of said plant, or a hydrolysate of said
plant or extract in a composition for external use on the skin
is appropriately selected and determined in accordance with
differences in the symptoms involved. In the case of Syringa
vulgaris extract, the content is approximately 0.001 to 20 wt%,
preferably 0.01 to 5 wt% based on the total amount of the
composition. Furthermore, in the case where such a composition
contains a compound that is a supply source of cysteine, or a
protein or yeast that contains cysteine and/or cystine, the
content (in terms of the amount of cysteine) 1is preferably
0.001 to 30 wt%, particularly preferably 0.1 to 10 wt%.
Vitamins may be appropriately mixed with such a composition in
accordance with the daily requirement amounts of these vitamins.
For example, in the case of vitamin C, the content 1is

preferably 0.001 to 40 wt%, particularly preferably 0.1 to 10
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| eaf of Digitalis lutea, a leaf of Digitalis purpurea, a |eaf

sp, a leaf of Oea europaea, a fruit of Forsythia suspensa,%gﬁﬁﬁgﬁkof

Forsythia viridissima, a bark of Fraxinus 36 6 April 2006 ja

of Digital

a bark

S

of- Fraxinus ornus, an aerial part of deichenia glauca, a whole plant body
of Hem phragnma heterophyllum a whole plant body of Jasminumnultiforum a

| eaf of Lantana canmara, a whole plant body of Leucosceptrum
fruit of Ligustrumjaponicum a fruit of Ligustrum obtusifol

j aponi cum a
ium a whole

pl ant bodi %of 1S5iBHoISEs FaGE Al Graeesatiparkapf Prvagheliec obdvat B 4 whol e
pl ant body of Nyctanthes arbor-tristis, a flower of Osmanthus asiaticus,

| eaf of dP@ddcerbAnprererday - a cul m of Pht hei rosper mum j aponi

cum a whole

a

pl ant body of Plantago major, a whole plant body of Prunus grayana, a | eaf
of Quercus st énophyl Fase avhetrd FHE Ramprsdacayedni therqafbdrs ofsest aehys
sieboldii, a flower of Syringa reticulata, a |leaf of Syringa vulgaris, a
whol e pl arasmefsody refteyasmi numes asattanFes néaunbef fusedl e3s aasamwgmetic

Li gustrum |ucidum a whole plant body of Verbena officinalis L., a fruit
of Monor dicd@rdhar &t isdding dah@ sulsdleecpl 4ot Hody eofamydeponiwbaatpeesinca.
Subsequently, extraction was perfornmed by imersing the sanple at room

t enper at uriéd evepnigatolihnd Rdre eerinpaet ethe swintengnivag . Cohc et 28t @dsunder
reduced pressure using an evaporator, to thereby renove an et hanol

sol vent . phkegedaplweiOghtstof 5r egpediised ext rraet mawer @ f5ahk, whead, gedf. 1,

20.3, 40.3, 68.8, 72.1, 52.6, 43.3, 46.1, 36.8, 29.7,

0il or Olea europaea oil.

In the case where a plant containing DPE or a glycoside

thereof, an extract of said plant, or a hydrolysate

of said

plant or extract is used as a cosmetic material, the substance

can be utilized as a cosmetic material by adding, for example,

an extract or hydrolyzed extract of Osmanthus fragrans to wheat

germ 01l or Olea europaea oil. For example, the content of

said plant extract or hydrolyzed plant extract is 0.1 to 60 wt%,

preferably 0.5 to 50 wt% based on the weight of the wheat germ

01l or Olea europaea oil.

DPE or a glycoside thereof has a low toxicity. Therefore,

even in the case of long-term oral administration to rats for

100 days at a dosage of 1,000 mg/kg per day, there

cases of mortality.

BEST MODE FOR CARRYING OUT THE INVENTION

Examples
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36.8, 34.6, 20.2, 25.4, 34.2, 78.7, 40.6, 26.8, 15.7, 39.3, 50.8, 60.9,
110.0, 40.7, 30.6, 30.4, 22.3, 77.8, 40.8, 80.7, 37 6 April gggﬁ 53(;6 6,
44.6, 29.6, 44.7, 50.1, 72.3, 35.6, 43.6, 60.4, 25.6, 80.6, F'h, B6. 9,
37.5, 48.8, 60.1, 57.6, 10.2, 21.9, 19.6, 8.03, 45.6, 32.3, 36.9, 28.4,
37.0, and 43.4 g. Next, in order to obtain a hydrolysate, a plant extract
sol ution obtained by the sane operation as the operation described above
was adjusted to pH 2 with IN sulfuric acid, and a hydrolysis treatnment was
performed by d§rearphtethe €6 uPir6aenE orifvaiduonat WiHdC PSusisssréRefy, the
solution was neutralized wth sodium hydroxi de and concentrated under
reduced preessdiealby hEalavoPfagzavppetatit e presiadife Wgenévdapoiat ed by
freeze-drying, to thereby produce a hydrol ysate. The dry wei ghts of
respect i veothydmatgdatesreere 55.5, 13.4, 46.1, 24.3, 47.3, 72.8, 90.1,
59.6, 48.3, 51.1, 45.8, 34.7, 42.1, 39.1, 25.9, 30.7, 39.1, 74.4, 47.3,
27.9, 23.&xa4®l5,1148.8, 48.9, 72.0, 47.7, 37.4, 36.4, 27.3, 72.4, 44.8,
83.7, 57.6, 49.6, 35.6, 47.7, 53.1, 73.3, 36.6, 47.6, 58.4, 30.6, 78.6,
61.4, 64.BExtmgtiondérgn BYant B, §ydidlpsi9p3P1aet6, 12.03, 43.6, 53. 3,
46.9, 35.4, 48.7,and 46.4 g. The resultant extracts and hydrol ysates

t her eof were Prefedar exkheintdl agvludgtibanol3lgolweentagiedaste ochalveocd the
concentration of 10 nmg/m imrediately prior to use, and the solutions were
used in BXpemimgniesantExd@plbe 92]: an aerial part of Lamium album, an

aerial part of Euphrasia officinalis, Plantago psyllium (whole
plant body), a leaf of Prunus persica, a fruit of Momordica
grosvenorii, Plantago psyllium seed (seed), Rehmannia glutinosa
(root), a whole plant body of Plantago asiatica, a flower of
Echinacea angustifolia, a leaf of Prunus spp, a seed of
Plantago ovata, a seed of Prunus japonica Thunb, a whole plant
body of Conandron ramondioides Siebold et Zucc, a fruit of
Prunus mume, a seed of Prunus armeniaca, a flower of Osmanthus
fragrans, a whole alga body of Chlorella vulgaris, a seed of
Celosia argentea L., a culm of Carpesium abrotanoides, a fruit
of Ballota nigra, a whole plant body of Boschniakia rossica, a
leaf of Buddleja davidii, a leaf of Castanopsis cuspidata var.
sieboldii, a whole plant body of Cistanche salsa, a whole alga
body of Conocephalum conicum, a leaf of Digitails lanata, a
leaf of Digitalis lutea, a leaf of Digitalis purpurea, a leaf
of Digitalis sp, a leaf of Olea europaea, a fruit of Forsythia

suspensa, a culm of Forsythia viridissima, a bark of Fraxinus
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Extraction of 2-(3,4-di hydroxyphenyl)ethanol (DPE) fromPlant 38 6 April
2006 7.5 L of a 99.5% et hanol solution was added to 1,500 g @acﬁoﬁg | eaves
of O ea europaea, |eaves of Syringa vulgaris, or |eaves of RE S
fragrans, and an extraction was performed after imrersing overnight at
roomtenperature. Afterward, the extract solution was concentrated under
reduced pressure by neans of an evaporator to renove an ethanol solvent,
to thereby produce respective extracts in amounts of 300, 285, and 264 ¢
(dry wei giRPPRif@gxt , af r'ae¥F ol i FFrakesuser PERRRd KRR LHESIG-alcoParl  ©of
chromat ogr aphy using nmethanol, and the respective fractions were
concentr&tléeéﬁ%ﬁﬁé@1 r 6daE8€d. pr @éssufelsy nehaist of Po@n e@aporidirhrgIfenove a
nmet hanol solvent, to thereby produce 25, 18, and 14 g (dry wei ght) of

r espect i vetergdbyi taet i angtholRexplanfty deedonaf i dasRaBUpertdEHEAr Wy sitlica
gel colum chromat ography with a m xed solution of ethyl acetate : hexane
(3 : 2) ,lead tdferbdytarapdogeasr, 72 ghdld glediybedivgintl) lfugdseeptessPect i ve
crude fractions by a simlar operation. Those fractions were dissolved in
met hanol Jageindcunnda werwel f oft Rdpgustrast ] anraticdmpy a ObB81 £l it igwséranogr aphy
wi th 13% net hanol, and the resulting fractions were concentrated under
reduced qirtesddpéiuhp &heheby ptaduckody 49f OLBsiamdtu® PaypGff LDPES, a
respectively. [Exanple 3] Extraction of DPE from Plant Extract Hydrol ysate
39 bark of Magnolia obovata, a whole plant body of Nyctanthes

arbor-tristis, a flower of Osmanthus asiaticus, a 1leaf of
Penstemon procerus, a culm of Phtheirospermum japonicum, a
whole plant body of Plantago major, a whole plant body of
Prunus grayana, a leaf of Quercus stenophylla, a leaf of
Ramonda myconi, a tuber of Stachys sieboldii, a flower of
Syringa reticulata, a leaf of Syringa vulgaris, a whole plant
body of Jasminum sambac, Jasminum offinale, a seed of Ligustrum
lucidum, a whole plant body of Verbena officinalis L., a fruit
of Momordica charantia L., and a whole plant body of Veronica
persica. Subsequently, extraction was performed by immersing
the sample at room temperature overnight, and the extracted
solution was concentrated under reduced pressure using an
evaporator, to thereby remove an ethanol solvent.

The dry weights of respective extracts were 50.5, 10.4,
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6. April 2006 7.5 L of a 99.5% ethanol solution was added to 1,500 g each
of |l eaves of O ea europaea, |eaves of Syringa vulgaris, or mvgﬁq f
Csmant hus fragrans, and an extraction was performed after i H 8
overnight at roomtenperature. Afterward, the extract solution was
adjusted to pH 2 with 1IN sulfuric acid, and a hydrolysis treatnent was
performed by agitating the solution for 1 hour at 100C. Subsequently, the
solution was neutralized with sodi um hydroxi de and concentrated under
reduced prefsur®fy nears ofdahy evlpbr a%l%r:;"r f 8Pt Bred3n§: f Plele- 2@rfing, to
t her eby produce hydrol ysates of solvent extracts of O ea europaea, Syringa
vul gari s,8%rfd Gstrint hes- $r agf atvs feales®0i by afdubt s1828451-3841%hkd 322 g
(dry weight), respectively. Next, those hydrol ysates were dissolved in
met hanol ,8 -&3d the®, s&f uli otf Was 26r 4ct 3'onat eddoy 31 K- 20 col um
chromat ography, followed by concentration under reduced pressure by neans
of an evapor &est; to tdvelegbyopratiede 87, hvdkolysdtss @ (Rdeytweixghertof
respective crude fractions. Then, fractionation was performed by silica
gel col umvrlectiionat ograptgd wicvh bBher xesdhesobpeiani@f ast hyhe acutsgtag ionhexane
(3 : 2), to thereby produce 28, 21, and 15 g (dry weight) of respective
crude frattscgnbebyahose idaradijopéedt tonpH Thosahf Adcthbhsr Werasifdur eheér
fractionated by ODS colum chronat ography with 13% net hanol, and the
resul ti ngg Hycactliyons weeetmomcevds gieedtoonddr by edotealt presshe esoltudibher eby
produce 2, 2, and 1 g of DPE, respectively. 40 6 April 2006

for 1 hour at 100°C. Subsequently, the solution was neutralized

with sodium hydroxide and concentrated under reduced pressure
by means of an evaporator. The residue was evaporazed by
freeze-drying, to thereby produce a hydrolysate.

The dry weights of respective hydrolysates were 55.5, 13.4,
46.1, 24.3, 47.3, 72.8, 90.1, 59.6, 48.3, 51.1, 45.8, 34.7,
42.1, 3%.1, 25.9, 30.7, 3%.1, 74.4, 47.3, 27.9, 23.4, 46.5,
48.8, 48.9, 72.0, 47.7, 37.4, 36.4, 27.3, 72.4, 44.8, 83.7,
57.6, 49.6, 35.6, 47.7, 53.1, 73.3, 36.6, 47.6, 58.4, 30.¢,
78.6, 61.4, 64.9, 45.5, 46.8, 54.1, 56.6, 14.2, 22.3, 26.6,
12.03, 43.6, 53.3, 46.9, 35.4, 48.7,and 46.4 g. The resultant
extracts and hydrolysates thereof were reprepared with an
ethanol solvent so as to have a concentration of 10 mg/ml
immediately prior to use, and the solutions were used in
experiments.

[Example 2]

Extraction of 2-(3,4-dihydroxyphenyl)ethanol (DPE) from Plant
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[ Exanpl e 4] Chem cal Synthesis of DPE Tetrahydrofuran (THF, 200 m ) and
lithiumal um num hydride LiAIH4 (5.12 g: 0.13 nol) were cooégg.tgp C, and
3, 4- di hydroxyphenyl acetic acid (7.6 g: 0.045 nol) was added’ t'fé over
a.period of 20 to 30 m nutes under agitation. Afterward, the tenperature
was gradually el evated, and reflux was perforned for 6 hours. After the
reaction solution was allowed to stand to cool, the reaction was stopped
by adding ice water (100 n1%3and 10% hydrochl oric acid (100 n1é. Next, an
extraction opératiloined Pepehatethantb otytried Wath @4 tacétat® ¢100
m), and the ethyl acetate |ayer thus obtained was dried with anhydrous
magnesi urhastl Pat ecaByhselg vl gureheea solapsists RasSUr 5192 |8 I Sundér
reduced pressure, to thereby produce a dried product. The dried product
was puri flieageby ofsiOsingates Evhenanchrarhtyraphsaciion hasePergostade DPE
(4.5 g). [Exanple 5] Chemical Synthesis of DPE dycoside 600 ng of DPE
obt ai ned dfiteExampres ingnevelrgiadft  atetnogac sepbe va Briohogl Afdeseawgr e tiessol ved
in 50 mM of dinmethylformam de, and 2.7 g of potassium carbonate was added
t her et 0, dxdlrbotedddytieactWasn ovessnighategt wulan t eagesed upeesshie eby
agitating by neans of a stirrer. The reaction solution 41 6 April 2006 was
pour ed omtean300fganfevamgramd wasremdes avi dithabpladdingnt, to thereby

produce respective extracts in amounts of 300, 285, and 264 g

(dry weight). Next, fractionation was performed by LH-20

column chromatography using methanol, and the respective

fractions were concentrated under reduced pressure by means of

an evaporator to remove a methanol solvent, to thereby produce

25, 18, and 14 g (dry weight) of respective crude fractions.

Next, fractionation was performed by silica gel column

chromatography with a mixed solution of ethyl acetate : hexane

(3 : 2), to thereby produce 6, 7, and 4 g (dry weight) of the

respective crude fractions by a similar operation. Those

fractions were dissolved in methanol again, and were further

fractionated by ODS column chromatography with 13% methanol,

and the resulting fractions were concentrated under reduced

pressure, to thereby produce 0.4, 0.3, and 0.2 g of DPE

respectively.

[Example 3]

Extraction of DPE from Plant Extract Hydrolysate
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formc acid to produce a precipitate. The precipitate was collected by
centrifugation for 15 mnutes at 1,000 x g. The precipitate S %hed
once with distilled water, and was then dissolved in nethan8¥$”5ﬁ® t he
solution was evaporated by neans of an evaporator, followed by drying in a
vacuum desi ccat or usi ng phosphorus (V) oxide as a dehydrating agent. The
product was dissolved in 10 mM of anhydrous nethanol and 1.6 mM of a 28%
solution of sodium nethylate in nethanol was added thereto, followed by

reaction for 20°nilnutles?® afor obnfERapRt afttetiq Wdhe?@BS deacét yPat € t he
product. Next, the solution was neutralized with 6N hydrochloric acid, the
i nsol ubl eafkt Pér 1aages f9F tXheed cisPRgea F19aVErS PadpeY ringa h Wadds  or
respectively performed with nmethanol and water, and the wash solution and
filtrate W@VeScOfhIGREGNtTHE HrREGRRS MadNE ofit e F2d ddl cnda se\rgidoarmed, to
thereby produce 573 ng of a crude DPE glucoside. Then, the crude DPE
gl ucosi dea ity flmametr s dneat eve byl dbsS adolnpem tehpenat v aphit tarmd rndhe thesul ting
fractions were concentrated under reduced pressure, to thereby produce
2- (3, 4- didyacoxpotienybhewhaneldd isOed 3Lt gHuCopyirtanddl der (IDREc]-a0i@d3- D-
gl ucopyr anoci de), 2-(3, 4-di hydroxyphenyl)ethanol -3' -0 (3-D gl ucopyranoci de
( DPE- 3' - ®B1{(@- B giwsbopysasoct detmeartd Rag§ 3 pprformed by agitating the
di hydr oxyphenyl ) et hanol -4' - O (3- D- gl ucopyranoci de (DPE-4'-0O (3-D 42 6 Apri
2006 gl ucopyrtdpacitde) li mcanrownt S 00PC 177 suBddqueand vl,66hay,solnedpeaciviagel y.
[ Exanpl e 6]
neutralized with sodium hydroxide and concentrated under
reduced pressure by means of an evaporator, followed by freeze-
drying, to thereby produce hydrolysates of solvent extracts of
Olea europaea, Syringa vulgaris, and Osmanthus fragrans leaves
in amounts of 345, 384, and 322 g (dry weight), respectively.
Next, those hydrolysates were dissolved in methanol, and the
solution was fractionated by LH-20 column chromatography,
followed by concentration under reduced pressure by means of an
evaporator, to thereby produce 87, 71, and 55 g (dry weight) of
respective crude fractions. Then, fractionation was performed
by silica gel column chromatography with a mixed solution of
ethyl acetate : hexane (3 : 2), to thereby produce 28, 21, and
15 g (dry weight) of respective crude fractions by a similar
operation. Those fractions were further fractionated by ODS
column chromatography with 13% methanol, and the resulting

fractions were concentrated under reduced pressure, to thereby

produce 2, 2, and 1 g of DPE, respectively.
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Measurenent of G utathione Activity CCD 1059 normal human skin fibroblasts
(1.5 x 105 cells) (manufactured by Daini ppon Pharmaceuti cal 6%0" @hg)
were inoculated in a petri dish (manufactured by Nunc) with®&PHl®eter of
6-cm and the cells were cultured in Dul becco's nodified Eagle's nedi um
(DVEM containing 10% deactivated fetal bovine serum (hereafter
abbreviated to "FBS') for 3 days at 37C in the presence of 5% carbon
di oxi de gas. When the cells were 80% confluent, the medi umwas exchanged
wi t h DVEMEX@@WH&i Al ng 0.5% fetal bovine serum (hereafter abbreviated to
"FBS" in sone cases). After the cells were naturalized for 24 hours, the
cul ture rEdnigahaSyreResEd dfy DPEcti on and exchanged with fresh DVEM
containing 0.5% FBS and the test substances were dissolved in ethanol.
Subsequent | y, Telisapydnefwsany adiiE, 2A8 hidrasid/datéd uphet eninwbthaidyédei n
Exanmple 1 were added so as to have a final concentration of 100 g/m, DPE
obt ai ned LirlHgxamples 3I:and.43andol)he wglrgcosodbsd obtaai 08d, | mriskarsplde 5 were
added so as to have final concentrations of 2.5, 5, 10, and 20 g/m, and
t he et hambihyoekgphennl adeet culataide (redi am Wel!S adjlustved addddotdreredss. The
cells were then collected after being cultured for 24 hours. A group in
whi ch et hareol aalpemeécd3o6 APrid 2006imasesaddedrt egtihetteh! s Afisireaddof t he
test substances so as to have a final concentration of 1% was used as a
control, @md ttenpeaettuviet i @ssof grhéuakbbpectliarmtteglst subist aredd ugr owps wer e
eval uated relative to the control with the activity of the

performed for 6 hours. After the reaction solution was allowed

to stand to cool, the reaction was stopped by adding ice water
(100 ml) and 10% hydrochloric acid (100 ml). Next, an
extraction operation was repeated 3 to 4 times with ethyl
acetate (100 ml), and the ethyl acetate layer thus obtained was
dried with anhydrous magnesium sulfate. Subsequently, the
solvent was distilled off under reduced pressure, to thereby
produce a dried product. The dried product was purified by
silica gel column chromatography, to thereby produce DPE (4.5
g) .

[Example 5]

Chemical Synthesis of DPE Glycoside

600 mg of DPE obtained in Example 4 and 4 g of

tetraacetyl-oa-bromoglucose were dissolved in 50 ml of
dimethylformamide, and 2.7 g of potassium carbonate was added
thereto, followed by reaction overnight at room temperature

while agitating by means of a stirrer. The reaction solution
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control taken as 1. The collected cells were disrupted using sonication,
and proteins were renoved using netaphosphoric acid. Then, %g'e .fgdoﬁti ons
were again neutralized, to thereby produce sanples used for°§Pl i one
nmeasur enent. The measurenent of gl utathi one was perforned using the nethod
of Baker et al. (Anal. Biochem 1990, 190, pp. 360-365) . To describe the
nmet hod briefly, reduced nicotinam de adeni ne di nucl eoti de phosphate
(NADPH) , gl utat hi one reductase, and 5,5'-dithiobis(2- nitrobenzoic acid)
(DNTB) pritdd drres! &2¢dl 0tGhg? agént cer @ndaddédmpgeg acidic by adding

2- (N-nor phol i no) et hanesul fonate buffer (NMES bufferé, and the m xture was
react ed WidMhi€actifeatar @FeAtC8arpl TR tadLandal de s PFsCaretatieedafo
produce a calibration curve. Then, the absorbance at 405 nm was neasured,
and thi s avdd efcglkednbas cenhelghgrtatdn ofre cloncemutasi e. 1TRE0r &sgl t sTare shown
in Tables 1 and 2. It is seen fromTables 1 and 2 that those plant
extracts,pysicdipti texer des hyehed ywatesitbPEisandl DPEVYtgcosidbyas (ieease t he
intracel lular concentration of glutathione conpared to the control. 44 6
April 2006isEaived]lid mertdnane aadhahei aglekidnyivey Ephantaiexd riactmeand

hydrol ysate thereof) Ratio to control Plant nanePl ant extractHydrol ysate of
pl ant extosfacén Larmeporat punlf&BRowEd Bophragiag ofihi @ meddwin 68dsitsator

using phosphorus (V) oxide as a dehydrating agent. The product
was dissolved in 10 ml of anhydrous methanol and 1.6 ml of a
28% solution of sodium methylate in methanocl was added thereto,
followed by reaction for 20 minutes at room temperature, to
thereby deacetylate the product. Next, the solution was
neutralized with 6N hydrochloric acid, the insoluble matter was
filtered wusing a filter ©paper, washing was respectively
performed with methanol and water, and the wash solution and
filtrate were combined. The mixture was concentrated and
evaporated, to thereby produce 573 mg of a crude DPE glucoside.
Then, the crude DPE glucoside was fractionated by ODS column

chromatography, and the resulting fractions were concentrated

under reduced pressure, to thereby produce 2-(3,4-
dihydroxyphenyl)ethanol-1-0-B-D-glucopyranocide (DPE-1-0-3-D-
glucopyranocide), 2-(3,4-dihydroxyphenyl)ethanol-3’-0-3-D-

glucopyranocide (DPE-3’ -0-B3-D-glucopyranocide), and 2-(3,4-

dihydroxyphenyl)ethanol-4’-0-B-D-glucopyranocide (DPE-4’-0-3-D-
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Pl.ant ago psyl liunil. 252. 25 Prunus persical.542.11 Mnordica

grosvenoriil.121.70 Plantago psyllium seedl. 452. 36 Rehmanni a
gl utinosal. 191. 88 Pl antago asi atical. 311. 73 Echi nacea angust
Prunus sppl.181.41 Pl antago ovatal. 462. 03 Prunus japonica Th
Conandron ranondi oi des 1.271.96 Siebold et Zucc Prunus nunel
arnmeni acal. 662. 55 Gsmant hus fragrans1782. 74 Chlorella vul gar

P fgri 2%361. 56

unbl. 361. 70
.963.12 Prunus
isl.691.80

Cel osia argentea L.1.281.58 Carpesi um abrotanoi desl. 321.75 Ball ota

ni gral. 14LWPrBE3EARi ki a FossPBaIrBR1. 70 Bhddl ej Aldavi arfi.
Cast anopsi s cuspidata 1.241.78 var. sieboldii G stanche sals
ConocephalaphRecsaVedyd. 221. 65

[Example 6]

Measurement of Glutathione Activity

36%. 689/
al.221.98

CCD 1059 normal human skin fibroblasts (1.5 x 10° cells)

{(manufactured by Dainippon Pharmaceutical Co., Ltd.) were

inoculated in a petri dish (manufactured by Nunc)

with a

diameter of 6 cm, and the cells were cultured in Dulbecco’s

modified Eagle’s medium (DMEM) containing 10% deactivated fetal

bovine serum (hereafter abbreviated to “FBS”) for 3

days at

37°C in the presence of 5% carbon dioxide gas. When the cells

Q

were B80% confluent, the medium was exchanged with DMEM

containing 0.5% fetal bovine serum (hereafter abbreviated to

“FBS” in some cases). After the cells were naturalized for 24

hours, the culture medium was removed by suction and exchanged

with fresh DMEM containing 0.5% FBS and the test substances

were dissolved in ethanol. Subsequently, the plant

extracts

and hydrolysates thereof obtained in Example 1 were added so as

to have a final concentration of 100 upg/ml, DPE obt

ained in

Examples 3 and 4 and the glycosides obtained in Example 5 were

added so as to have final concentratibns of 2.5, 5, 10, and 20

ug/ml, and the ethanol content in the culture medium was

adjusted to 1% or less. The cells were then collected after

being cultured for 24 hours. A group in which ethancl alone
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Di.gitails lanatal.161.44 Digitalis luteal.291.52 Digitalis purpureal. 381. 90
Digitalis spl.311.84 O ea europaeal. 783. 22 Forsythia suspensg%_ﬁﬁﬁmgo
Forsythia viridissiml. 081.41 Fraxinus japonical. 351.90 Fr ax) AiS

or-nusl. 562. 63 G eicheni a gl aucal. 361. 79 Hem phragma 1.101. 18 het er ophyl | um
45 6 April 2006 Jasm num mul tiforuml. 061. 57 Lantana canmaral. 482. 15
Leucosceptrum japoni cunmil. 191. 42 Ligustrum japoni cunil. 321. 89 Li gustrum
obtusi foliuml. 231. 76 Lysi onot us, pauci fl arusl. 652. 64 Magnoli a
obovatalﬁ?@l?@feﬁyéPaﬁgﬁege%&?xﬁns?ﬁq§4fﬁ56hFrF%?YSS%Eﬁﬁﬁﬂq%ﬁsSO as to

asi aticusl. 101. 70 Penstenon procerusl, 061. 35
have a final concentration of 1% was used as a control, and the

activities of the respective test substance groups were
evaluated relative to the control with the activity of the
control taken as 1. The collected cells were disrupted using
sonication, and proteins were removed using metaphosphoric acid.
Then, the solutions were again neutralized, to thereby produce
samples used for glutathione measurement. The measurement of
glutathione was performed using the method of Baker et al.

(Anal. Biochem. 1990, 190, pp. 360-365). To describe the
method briefly, reduced nicotinamide adenine dinucleotide
phosphate (NADPH), glutathione reductase, and 5,5'-dithiobis(2-
nitrobenzoic acid) (DNTB) provided as a coloring agent were
added to a 2-(N-morpholino)ethanesulfonate buffer (MES buffer),

and the mixture was reacted with each measurement sample or a
standard substance used to produce a calibration curve. Then,

the absorbance at 405 nm was measured, and this was taken as
the glutathione concentration. The results are shown in Tables
1 and 2. It is seen from Tables 1 and 2 that those plant
extracts, plant extract hydrolysates, DPE, and DPE glycosides
increase the intracellular concentration of glutathione

compared to the control.
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Pht hei rosper num 1. 602. 58 j aponi cum Pl ant ago maj or 1. 402. 20 Prunus

grayanal. 391. 70 Quercus stenophyl|al. 071. 47 Ranmpbnda myconi 1 %% @Oﬁ’t achys
siebol dii1l.191.58 Syringa reticulatal.332.06 Syringa vulgaris ﬁ

Jasm num sanbac, 1.432.69 Jasm num offinal e Ligustrum | uciduml. 051. 45

Ver bena offici naI I's L.1341.99 Monordica charantia L.1.201. 58 Veronica
persical. 301. 90 Table 2 d utathi one enhancing activity (conpound) Ratio to
control Test substance2.5 5 g/m 10 20 g /mg/m g /m_ DPEL. 361. 852. 332 74
DPE- 1- 0- (B3 BeGl uc oy eigei el . GB_hLafl?HHQQQE‘CBQVltY (plant extract and

DPE-3' - 0-(3-D-d ucop ran00| del. 151.191. 251. 73

DPE- 4' - 0-hydpodivgebpytFlmerifdel. 281. 361. 551. 83

Ratio to control
plant nane Plant extract Hydrolysate of
plant extract
Lamium album 1.53 2.01
Euphrasia officinalis 1.66 1.75
Plantago psyllium 1.25 2.25
Prunus persica 1.54 2.11
Momordica grosvenorii 1.12 1.70
Plantago psyllium seed 1.45 2.36
Rehmannia glutinosa 1.19 1.88
Plantago asiatica 1.31 1.73
Echinacea angustifolia 1.36 1.56
Prunus spp 1.18 1.41
Plantago ovata 1.46 2.03
Prunus japonica Thunb 1.36 1.70
Conandron ramondioides
Siebold et Zucc L.27 1.96
Prunus mume 1.96 3.12
Prunus armeniaca 1.66 2.55
Osmanthus fragrans 178 2.74
Chlorella vulgaris 1.69 1.80
Celosia argentea L. 1.28 1.58
Carpesium abrotanocides 1.32 1.75
Ballota nigra 1.14 1.49
Boschniakia rossica 1.32 1.70
Buddleja davidii 1.30 1.66
Castanops%s cusp;data 1.24 1.78
var. sieboldii
Cistanche salsa 1,22 1.98
Conocephalum conicum 1.22 1.65
Digitails lanata 1.16 1.44
Digitalis lutea 1.29 1.52
Digitalis purpurea 1.38 1.90
Digitalis sp 1.31 1.84
Olea europaea 1.78 3.22
Forsythia suspensa 1.58 2.40
Forsythia viridissima 1.08 1.41
Fraxinus japonica 1.35 1.90
Fraxinus ornus 1.56 2.63
Gleichenia glauca 1.36 1.79
Hemiphragma
heterophyllum 1.10 1.18
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[ Exanpl e 7] Effect of Conbined Use of S-Containing Conpound (Cysteine) 46 6
April 2006 Basically, an experinent was conducted in accorda&ge. 1 t he
nmet hod of Exanple 6. However, since it was desired to add cont ai ni ng
conpound at an arbitrary concentration, the culture nmediumused in the
case of this addition was DVEM that contains no S-containing conpound
(i.e., anmediumthat was free of nethionine, cysteine, or cystine). The

extract s|of Jéémungwuq@@gruﬁor sytrhia sugpensa, [Csmant Aug,fragraps,
Gsmant huj dbnghltgHa c&ﬁ‘é’raby”“ a VUl ggr{s., and the hyérqusat €5t hereof,

t hat were 1 wer et ctivehy adde tave—{a final
concentr‘%ggféi E¥*4hMlﬁ%?dH&§§ﬁ3PE UULPiﬁfu 11 EAalegbhg anu 41 and DPE
gl ycosi d:i.sa?'% 3 i e

ol ovin £ ;
mave al l7|6ar contentrati on

< < t
ht A1 N roS~ S =Y B Y N n r |
ettt grerne Jitmepidas-sd defg-to the neutra
d T A% T
| e

: efcentrati on
of 200 of s—ade—Y 2

€ —the—fatio
relative|to I?']ié%‘baerbt(kievse 3EHRET ol groups i poahi ch ei ne wa$ added in
t he sane|amunts t(l?jrst‘“:l-ﬁc inwhich only cysteing was—added were {aken as
contr ol guiﬁﬁﬁ@ﬁ&ﬁﬂﬂﬂqsﬁaﬁﬁﬁusrPﬂpprf|VL ¥G nal_cdncentrdti’8ns of cyst ei ne
wer e 200[andeaGheppn BRACEHES acflivitiek & the rlespectilvédtest sibst ance
groups were Bvdtefateseasumatios relativgyto the contrgl sgroups with the
activities of theag®Esmedtive control groups taken as 1) The results are

shown i n|Tabl €13ntkgoimaseen from Tabl&- 8t hat tlhe 2.20
Prunus grayana 1.39 1.70
Quercus stenophylla 1.07 1.47
Ramonda myconi 1.15 1.39
Stachys sieboldii 1.19 1.58
Syringa reticulata 1.33 2.06
Syringa vulgaris 1.31 2.11
Jasminum sambac,
Jasminum offinale 1.43 2.69
Ligustrum lucidum 1.05 1.45
Verbena officinalis L. 134 1.99
Momordica charantia L. 1.20 1.58
Veronica persica 1.30 1.90

Table 2 Glutathione enhancing activity (compound)

Ratio to control

Test substance 2.5 10 20
pg/ml 5 ng/ml pg/ml pg/ml

DPE 1.36 1.85 2.33 2.74
DPE-1-0-p-D-Glucopyranocide 1.03 1.12 1.29 1.52
DPE-3’-0-B-D-Glucopyranocide 1.15 1.19 1.25 1.73
DPE-4’-0-B-D-Glucopyranocide 1.28 1.36 1.55 1.83

[Example 7]

Effect of Combined Use of S-Containing Compound (Cysteine)
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intracel I ul ar gl utathione concentration was increased in a 47 6 April 2006

manner dependent on the cysteine concentration by adding cyste

S- cont ai ni ng conmpound) to the above-nentioned plant extract
extract hydrol ysates, DPE, and DPE glycosides. As a result,

Ap

it

P

"

iS seen

that those plants, hydrolysates thereof, DPE, and DPE gl ycosi des
participate in glutathione synthesis in cooperation with S-containing
conmpounds. Table 3 Conbined effect with S-containing conmpound (cysteine)
Rati o to cont BgEicystgi ndCysxRe Hidends tiagaprauobed M adeee ot ncaddés

groupgroup O ea europaea extractl.131. 53 Hydrol ysate of O ea

eur opaealtiEmmeghodx paBrarpl eyt hi dlawipspansaiager et 12a9gdefirady dicolegidat e of
Forsythia 1.682. 35 suspensa extract Osmanthus fragrans extractl.171. 35
Hydr ol ysatre &f c@simintings 1co@Riowgl f atageansambittiracy Quresritystashat itbas

extractl. 361. 66

culture medium used in the case of this addition was DMEM that
contains no S-containing compound (i.e., a medium that was free
of methionine, cysteine, or cystine). The extracts of Olea
europaea, Forsythia suspensa, Osmanthus fragrans, Osmanthus
asiaticus, and Syringa vulgaris, and the hydrolysates thereof,
that were obtained in Example 1 were respectively added to have
a final concentration of 100 pg/ml, and DPE obtained in
Examples 3 and 4 and DPE glycosides obtained in Example 5 were
added to have a final concentration of 2.5 pg/ml. After 3
hours, cysteine whose pH was adjusted to the neutral region was
added as an S-containing compound to have a final concentration
of 200 or 400 pM. A comparison was made by calculation from
the ratio relative to respective control groups in which only
cysteine was added in the same amounts (groups in which only
cysteine was added were taken as control groups in which the
respective final concentrations of cysteine were 200 and 400 pM,
and the activities of the respective test substance groups were
evaluated as ratios relative to the control groups with the
activities of the respective control groups taken as 1). The
results are shown in Table 3. It is seen from Table 3 that the

intracellular glutathione concentration was increased in a
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Hydrol ysate of Osmant husl. 852. 78 asi aticus extract Syringa vulgaris
extractl.281. 69 Hydrol ysate of Syringa 1.522.91 vulgaris ext %%Ct'l2006
DPE1. 251. 89 DPE- 1- 0- (3- D- @ ucopyr anoci del. 151. 23 pr
DPE- 3' - O (3- D- d ucopyr anoci del. 261. 52 DPE-4' -0- (3- D d ucopyranoci del. 091. 41
[ Exanpl e 8] Effect of Conbined Use of S-Containing Conpound (Cystine) 48 6
April 2006 Basically, an experinent was conducted in accordance wth the
met hod of Exanple 6. However, since it was desired to add an S-containing
conpound BANEF aPBPERARTE coterttifat FEAtetMe CORICEOEE2REER urRsEd9IRt he
case of this addition was DVEM that contains no S-containing conpound
(i.e., a fHsfiadimet h&dh was dongainghg neddipePae, Y sttdieneabayr-esstionsy . The
extracts of O ea europaea, Forsythia suspensa, Osmant hus fragrans,
Osmant husPlagi aekédactand Byatithggxvukrghar i Rydrmig seireshy dPol ysares OFEr eof ,
that were obtained in Exanple 1 were respectively added to have a final
concent r a1iwsiPsérles00 . tAg/ nk, arRPIDPE obt dinedepn Denplkhssg and4s,and DPE
gl ycosi des obtained in Exanple 5 were added to have a final concentration
of 10 g/ Mydmlyishéesarmberepfie, DEYst iamd VY aalderbsdsiean Saiditiaahéngn
conpound to have a

glutathione synthesis in cooperation with S-containing

compounds.

Table 3 Combined effect with S-containing compound (cysteine)

Ratio to control
Test sample Cysteine Cysteine
200 pM added 400 pM added

group group

Olea europaea extract 1.13 1.53

Hydrolysate of Olea europaea 1.73 2.65

extract

Forsythia suspensa extract 1.08 1.45

Hydrolysate of Forsythia 1.68 5 35
suspensa extract

Osmanthus fragrans extract 1.17 1.35

Hydrolysate of Osmanthus 1.62 1.96
fragrans extract

Osmanthus asiaticus extract 1.36 1.66

Hydro%ysgte of Osmanthus 1.85 2 78
asiaticus extract

Syringa vulgaris extract 1.28 1.69

Hydrolysa?e of Syringa 1.52 2 91
vulgaris extract

DPE 1.25 1.89

DPE-1-0-fB-D-Glucopyranocide 1.15 1.23

DPE-3’ ~0-f3-D-Glucopyranocide 1.26 1.52

DPE-4'-0-B-D-Glucopyranocide 1.09 1.41

[Example 8]

Effect of Combined Use of S-Containing Compound (Cystine)
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final concentration of 200 M A conparison was nmade by cal cul ation from
the ratio relative to respective control groups in which onky cyﬁglne was
added (groups in which only cystine was added were taken as
groups, and the activities of the respective test substance groups were
eval uated as ratios relative to the control groups with the activities of
the respective control groups taken as 1) . The results are shown in Table
4. It is seen fromTable 4 that the intracellular glutathione
concent r at i onBRES R htY eadedHRE HAEIg "aey §PRTREt §hni s 2R EdamicRg Wd Shpound)
to the above-nentioned plant extracts, plant extract hydrolysates, DPE
and DPE 49%6 M&shPH 9B0BxgMitost dedlowayea r 630FE, 1} t13% %ﬁe‘elﬁfefihélo £Ae
plants, hydrolysates thereof, DPE, and DPE gl ycosides participate in
gl ut at hi gife Sy®RHesNS Ngn @mmaitu@m At RI8iESAL I fiofgenEsapdoinds thTabl e 4
Conbi ned ef fect with S-containing conpound (cystine) Ratio to control Test
sanpl ecystiligrzoneNi addese@rioup-rd e@seurdpibas extddhctan e sHMEY| bate of
O ea europaea2.84 extract Forsythia suspensa extractl.56 Hydrol ysate of
Forsythiepqntﬁins no S-containing compound (i.e., a medium that was free
of methionine, cysteine, and cystine). The extracts of Olea
europaea, Forsythia suspensa, Osmanthus fragrans, Osmanthus
asiaticus, and Syringa vulgaris, and the hydrolysates thereof,
that were obtained in Example 1 were respectively added to have
a final concentration of 100 ug/ml, and DPE obtained in
Examples 3 and 4, and DPE glycosides obtained in Example 5 were
added to have a final concentration of 10 pug/ml. At the same
time, cystine was added as an S-containing compound to have a
final concentration of 200 M. A comparison was made by
calculation from the ratio relative to respective control
groups in which only cystine was added (groups in which only
cystine was added were taken as control groups, and the
activities of the respective test substance groups were
evaluated as ratios relative to the control groups with the
activities of the respective control groups taken as 1). The
results are shown in Table 4. It is seen from Table 4 that the
intracellular glutathione concentration was increased by adding

cysteine (an S-containing compound) to the above-mentioned

plant extracts, plant extract hydrolysates, DPE, and DPE
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suspensa extract Osmanthus fragrans extractl. 61 Hydrol ysate of Osnmant hus
2.40 fragrans extract Osmant hus asi aticus extractl. 45 Hydrol Yy ;pzq%
OCsmant hus2. 34 asi aticus extract Syringa vulgaris extract2.11 é@dro ysat e of
Syringa 3.02 vulgaris extract DPE3. 42 DPE-1-O (3-D @ ucopyranoci del. 42
DPE- 3' - O (3-D- d ucopyr anoci del. 56 DPE-4'-0O (3-D G ucopyranoci del. 68

[ Exanpl e 9] Effect on Liver Cell Clone 9 human liver cells (8 x 106 cells)
(manuf actured by Dai ni ppon Pharmaceutj cal, Co., Ltd.%1 were inoculated in a
petri di@ﬁ%ﬁéﬂﬁ?actur‘gﬂ By NGRE}Twi thta i af&Br bR2® M€ akd?PhE 50 6
April 2006 cells were cultured in DVEM containing 10% deactivated FBS for
3 days attvsrelymaatae phesente BFPEBVPREr KR dlocdddgas PaprériPehe ¢Bl s
were 80% confl uent, the medi um was exchanged with DMEM containing 0.5%
FBS. Aftérluthéhéeres wrehsstar alizedcpgperation  with  S-containing

compounds.
Table 4 Combined effect with S-containing compound (cystine)
Ratio to control
Test sample cystine
200 pM added group
Olea europaea extract 1.64
Hydrolysate of Olea europaea
2.84
exXtract
Forsythia suspensa extract 1.56
Hydrolysate of Forsythia
2.71
suspensa extract
Osmanthus fragrans extract 1.61
Hydrolysate of Osmanthus
2.40
fragrans extract
Osmanthus asiaticus extract 1.45
Hydrolysate of Osmanthus
. . 2.34
aslaticus extract
Syringa vulgaris extract 2,11
Hydrolysate of Syringa 3.02
vulgaris extract )

DPE 3.42
DPE-1-0-B-D-Glucopyranocide 1.42
DPE-3'-0-B-D-Glucopyranocide 1.56
DPE-4’-0-B-D-Glucopyranocide 1.68

[Example 9]

Effect on Liver Cell

Clone 9 human liver cells (8 x 10° cells) (manufactured by
Dainippon Pharmaceutical Co., Ltd.) were inoculated in a petri

dish (manufactured by Nunc) with a diameter of 6 cm, and the
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24 hours, the culture nmediumwas renoved by suction and exchanged with
fresh DMEM contai ning 0.5% FBS, and the test substances vverg di.ngg)l ved in
et hanol . Subsequently, the extracts of O ea europaea, Forsy APy gpensa,
OCsmant hus fragrans, Osmanthus asiaticus, and Syringa vulgaris, and the
hydr ol ysates thereof, that were obtained in Exanple 1 were respectively
added to have a final concentrations of 100 g/m, DPE obtained in Exanples
3 and 4 and DPE gl ycosi des obtained in Exanple 5 were added to have a
final corfcéntr #erencBituped/ i  PMEBhFIHe 18tRandP® cdmt €ntvatect H8ScdPtur e

medi um was adjusted to 1%or less. A group in which ethanol al one was
added to 3 Weysceltl $7P@isirathofprdsencestfsabstankes doxisla gavave Waehi nal
concentration of 1% was used as a control, and the activities of the
respect i véret estllsubstec@0yr capslwere ebvhe uarddunemasi wxchepgefe wésht r ol
with the activity of the control taken as 1. 24 hours after the addition,
t he cel | PMEY covbhlieered - BEnd'BSgl ubat&if oite meddgr eabat BaWeral izedf deired by
the nethod described in Exanple 5. The results are shown in Table 5. It is
seen frchh Tabhesh ttHat tchétiper aeedilul avagl utendiieshebgoneedtiat i end i s

al so increased in liver cells conpared to the control by 51 6 April 2006
addi ng t rxqgilaagedextirtactsreghl abEMextommtirhydr d yat B85S, DRPE] &hd DREEt

gl ycosi des di scovered by the present invention. Table 5 Effect on

hepat ocytsibRdengeso Fest shHmsocdeedtroh ethanol. Subsequently, the

extracts of Olea europaea, Forsythia suspensa, Osmanthus
fragrans, Osmanthus asiaticus, and Syringa wvulgaris, and the
hydrolysates thereof, that were obtained in Example 1 were
respectively added to have a final concentrations of 100 pg/ml,
DPE obtained in Examples 3 and 4 and DPE glycosides obtained in
Example 5 were added to have a final concentration of 10 pg/ml,
and the ethanol content in the culture medium was adjusted to
1% or less. A group in which ethanol alone was added to the
cells instead of the test substances so as to have a final
concentration of 1% was used as a control, and the activities
of the respective test substance groups were evaluated relative
to the control with the activity of the control taken as 1. 24
hours after the addition, the cells were collected, and
glutathione measurements were performed by the method described
in Example 5. The results are shown in Table 5. It is seen
from Table 5 that the intracellular glutathione concentration

is also increased in liver cells compared to the control by
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O ea europaea extractl.04 Hydrol ysate of O ea europaeal.1l2 extract
Forsythi a suspensa extractl1l. 06 Hydrol ysate of Forsythia suspﬁ&ah@é
extract Gsnmanthus fragrans extractl. 17 Hydrol ysate of GCsnant r rans
1.34 extract Osmanthus asiaticus extractl.13 Hydrol ysate of Osnmant hus
asiaticusl. 19 extract Syringa vulgaris extractl.04 Hydrol ysate of Syringa
vul garis 1.22 extract DPEl. 16 DPE-1-0-(3-D d ucopyranoci del. 13

DPE- 3' - O (3-D-d ucopyr anoci del. 26 DPE-4'-O (3-D-d ucopyranoci del. 19

[ Exanpl e SFOF-"ReSP8t 1 AGCE Ve Pkt CAactDRNEGR Carisxy AFE, and
Intracellular G utathione Potentiation CCD 1059 nornmal human skin

fi brobl adiBs @E8vgo3o%etelizooverranhY ablheire Iy tDAPHEPPOA Phar maceut i cal Co. ,
Ltd.) were inoculated in a petri dish (manufactured by Nunc) with a

Table 5 Effect on hepatocyte

Ratio to
Test sample control
Olea europaea extract 1.04
Hydrolysate of Olea europaea
1.12
extract
Forsythia suspensa extract 1.06
Hydrolysate of Forsythia suspensa 1.21
extract )
Osmanthus fragrans extract 1.17
Hydrolysate of Osmanthus fragrans
1.34
eXtract
Osmanthus asiaticus extract 1.13
Hydrolysate of Osmanthus asiaticus
1.19
extract
Syringa vulgaris extract 1.04
Hydrolysate of Syringa vulgaris
1.22
exXtract
DPE 1.16
DPE-1-0-B-D-Glucopyranocide 1.13
DPE-3’ -0~B-D~-Glucopyranocide 1.26
DPE-4’-0-B-D-Glucopyranocide 1.19

[Example 10]

Resistance to Active Oxygen Cell Damage Caused by Intracellular

Glutathione Potentiation

CCD 1059 normal human skin fibroblasts (8 x 10! cells)
(manufactured by Dainippon Pharmaceutical Co., Ltd.) were
inoculated in a petri dish (manufactured by Nunc) with a
diameter of 3.5 cm, and the cells were cultured 1in DMEM

containing 10% deactivated fetal Dbovine serum (hereafter
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dianmeter of 3.5 cm and the cells were cultured in DVMEM containing 10%
deactivated fetal bovine serum (hereafter 52 6 April 2006 abgreviﬁ}gd to
"FBS') for 1 day at 37C in the presence of 5% carbon di oxi de éﬁg. RPter the
cul ture nmedi um was exchanged w th DVEM containing 0.5% FBS, the extracts
of O ea europaea, Forsythia suspensa, Osmanthus fragrans, Osnmanthus
asiaticus, and Syringa vulgaris, and the hydrol ysates thereof, that were
obtained in Exanple 1 were respectively added to have a fi nal
concent r atbbgrvobt4@0tg/ MFBRSANdI®OPEL ot wi aed3 79 Exarghleepr@sande 4fahtl DPE

gl ycosi des obtained in Exanple 5 were added to have a final concentration
of 20 g/ MarbPherdiopridien@asat i oAftes ther fculbvdef opd2dmheass extch@ngedso t hat
the intracellular glutathione concentration was increased. After 24 hours,
the cul twirté m@MuronasinendvedsShyFlict tlom, exchavss g was eyperkermed
twice with Hanks solution. The present test was perforned in order to

eval uat e Belretyibiai tsuwsasnpessiddmantbusaliregirane, t Hsmefhttboss axfiatheuvacti ve
oxygen that was generated by increasing the intracellular glutathione
concent r aridorgyrsmagat vatlgbhés pl and sfhaydydt ysatagse st hedregeio £, DRBatawd rOPE

gl ycosides discovered by the present invention were conpletely renoved
after thelprenadubat Eaamplét &ér wehe tcedpasctiered ywashkled, toodevbengdlingdhi ch is
a singlet oxygen generating agent) was dissolved in Hanks solution so as
to have adrideakreoneensfaldo®nudmi0 aMd apd wBSsaimsldedh taxdnpe eeel3l snaThe

cells were then irradiated for 10
4 and DPE glycosides obtained in Example 5 were added to have a

final concentration of 20 pg/ml. Then, preincubation was

performed for 24 hours at 37°C, so that the intracellular

glutathione concentration was increased. After 24 hours, the
culture medium was removed by suction, and washing was
performed twice with Hanks solution. The present test was
performed 1in order to evaluate whether it was possible to
alleviate the effects of the active oxygen that was generated
by increasing the intracellular glutathione concentration, so
that the plants, hydrolysates thereof, DPE, and DPE glycosides
discovered by the present invention were completely removed
after the preincubation.

After the cells were washed, rose bengal (which 1is a
singlet oxygen generating agent) was dissolved in Hanks
solution so as to have a final concentration of 50 pM, and was
added to the cells. The cells were then irradiated for 10

minutes with visible light, so that the cells were exposed to
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mnutes with visible light, so that the cells were exposed to 53 6 Apri
2006 singlet oxygen. The time for which the cells were imersed j Hanks
solution and the tine for which the cells were exposed to V épﬂ‘gmpight
were the sane for all of the groups. After the exposure, the cells were
agai n washed w th Hanks solution, and the culture nmedi umwas exchanged
with DVEM containing 10% FBS. After 3 days, the cells were counted by
nmeans of a Coulter counter, and the nunbers of living cells were conpared.
In thissdoapaEi ssngean el dditicorfomaghpehf bhereee W vatte immeseedofin cell s
in a non-exposed group that was not exposed to singlet oxygen taken as
100% Thélangsubesubien shisluihientimpl €06 whitchi $heseehl § rugneTaiiresedt hat t he
survival rates of the respective groups exposed to singlet oxygen were
i nproved Vicdhpar édohb wergroup sdea fvas aldt af ddtcedrwiubh . anpftest tBebst ance
(control)) by the addition of the above-nentioned plant extracts,
hydr ol ysa&t=@ssther eblie BOPE.s arekeDREaghy weshdasviS ntankshosd utplant aedtract s,
hydr ol ysates thereof, DPE, and DPE gl ycosides were renoved at the tinme of
exposur e,thehicslicnde ca¢@dunt heds idxchaagepgogstbl BMEN abdtedirding tlldé €Bbects of
the active oxygen that was generated by increasing the intracellular
gl ut at hi affeerconcdags,at tloa. cbdls Aprel 2006edablye nediesi st aacecagaenst cel
injury due to active oxygen caused by enhanci ng gl utathione in cel

counter, and the numbers of living cells were compared. In

this comparison, an evaluation was performed with the number of
cells in a non-exposed group that was not exposed to singlet
oxygen taken as 100%. The results are shown in Table 6. It is
seen from Table 6 that the survival rates of the respective
groups exposed to singlet oxygen were improved (compared to a
group that was not treated with any test substance ({control))
by the addition of the above-mentioned plant extracts,
hydrolysates thereof, DPE, and DPE glycosides. Since those
plant extracts, hydrolysates thereof, DPE, and DPE glycosides
were removed at the time of exposure, this indicated that it
was possible to alleviate the effects of the active oxygen that
was generated by 1ncreasing the intracellular glutathione

concentration.
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Survival rate Test sanple(% based on non- exposed group) Test substance
untreated group28 (control) O ea europaea extract46 Hydrol ysg%\ gio

eur opaea extract58 Forsythia suspensa extract38 Hydrol ysate PR Qythl a
suspensa47 extract Osmant hus fragrans extract36 Hydrol ysate of Osnmant hus
fragrans62 extract Gsmanthus asiaticus extract34 Hydrol ysate of Osmant hus
asiaticus 51 extract Syringa vulgaris extract45 Hydrolysate of Syringa
vul garl s 55 extract DPE61 DPE-1-0-(3-D- G ucopyranoci de42

DPE- 3' - OTE®1B- @ uchpytHimoticd eus ippE- £eld- (3Iprd deepyrarstide3PXYERANpl e
11] Skin whitening Test

caused by enhancing glutathione in cell

Survival rate
Test sample (%: based on non-
exposed group)
Test substance untreated group
28
(control)
Olea europaea extract 46
Hydrolysate of Olea europaea extract 58
Forsythia suspensa extract 38
Hydrolysate of Forsythia suspensa 47
extract
Osmanthus fragrans extract 36
Hydrolysate of Osmanthus fragrans 62
extract
Osmanthus asiaticus extract 34
Hydrolysate of Osmanthus asiaticus 51
extract
Syringa vulgaris extract 45
Hydrolysate of Syringa vulgaris 5
extract
DPE 61
DPE-1-0-B~D-Glucopyranocide 42
DPE-3’ -0-B-D-Glucopyranocide 46
DPE-4’ -0-B~D-Glucopyranocide 37

[Example 11]

Skin whitening Test

Melanin suppressing activity was measured by the following
test using the extracts of Lamium album, Euphrasia officinalis,
Plantage psyllium, Plantago psyllium seeds, Olea europaea,
Forsythia suspensa, Conandron ramondioides Siebold et Zucc,
Osmanthus fragrans, Osmanthus asiaticus, Syringa vulgaris,

Verbena officinalis L., and Momordica charantia L., and
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Mel ani n suppressing activity was neasured by the followng test using the
extracts of Lam um al bum Euphrasia officinalis, Plantago pg&l.!ﬁ@b
Pl ant ago psyllium seeds, O ea europaea, Forsythia suspensa, R on
ranondi oi des Si ebold et Zucc, Osnmanthus fragrans, Gsnmanthus asiaticus,
Syringa vulgaris, Verbena officinalis L., and Mnordica charantia L., and
55 6 April 2006 hydrol ysates thereof obtained in Exanple 1, DPE obtained in
Exanpl es 3 and 4, and the DPE gl ycosi des aobt ai ned |n Exanple 5. Cul tured
B16 nel aﬁb’ﬁé"&@FPEeﬂeFWéIOf—rG tﬁﬁﬁ%% pRoVi*d8®18s 1 nePBhi APprORREI A cel |'s
were cultured_in a mninmumbasic culture medium (MEM to which FBS was
added so faemPdeRaded’d %4 rdld ¢HRCcBREr &tV ises1094aped Toiceist Pon of 3
x 103 <cell/mM, those cells were inoculated in a 6-well plate (6 m in
each well), aRtliered Bl g med@riomaacerps |¢ﬁ:li}b’@porfr%rm‘5u%i%ly%rov%lerieﬁsmhl ch
the cul ture medi um was Iexchan%ed The plant extracts and hydrol ysates
t her eof dstlanaed ProduGms ecelher everpddedlanre@spect pventdiedht Pasiiens of
100 g/, and DPE obtained in Exanples 3 and 4 and DPE gl ycosi des obt ai ned
in Exanplid t8rgeredaddedMat) r éopeditiiohe EBSno@st raddeghssofa0tg/ hkve Fhen,
after further culturing for 3 days under the sane conditions, the cells
wer e washdthadnd-staengpediby afsciGper Atr eat cententhiaeioel |t wer e tligeén
solubilized with sodium dodecylsulfate (SDS), and the absorbance val ues at
475 nm antel1260, nhhoee ecaelas weee (hheskatel ues awéreel bkelates (418 and S260)

The mel anin suppression rate was cal cul ated using the foll ow ng

each well), and were cultured in a CO; incubator for 5 days,

after which the culture medium was exchanged. The plant
extracts and hydrolysates thereof obtained in Example 1 were
added at respective concentrations of 100 upg/ml, and DPE
obtained in Examples 3 and 4 and DPE glycosides obtained in
Example 5 were added at respective concentrations of 20 pg/ml.
Then, after further culturing for 3 days under the same
conditions, the cells were washed and stripped by a scraper
treatment. The cells were then solubilized with sodium
dodecylsulfate (SDS), and the absorbance values at 475 nm and
260 nm were measured (these values were taken as Sy75 and Szgg) -
The melanin suppression rate was calculated using the following
Equation 1, with the absorbance values at 475 nm and 260 nm
obtained for cells cultured in a culture medium to which no
test substances were added taken as C475 and Cgzg, respectively.
3 mM vitamin C and 3 mM kojic acid were used as positive

controls. The results are shown in Tables 7 and 8. As 1is
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Equation 1, with the absorbance values at 475 nm and 260 nm obtained for
cells cultured in a culture nediumto which no test substances were added
taken as C475 and C260, respectively. 3 nMvitamin C and 3 ﬁ%ﬂ?{e%‘)g acid
were used as positive controls. The results are shown in Tables 7 and 8.
As is 56 6 April 2006 shown in Tables 7 and 8, the production of nmelanin is
suppressed by the addition of the test substances, so that the test
substances show a skin whitening effect. Expression 1 Ml anin suppression
rate (9% shorn [ipS478r8260)7 / 2p478/ C2BD) Predvgois? eofpridlapdoe Fable 7
Ski n whitening Test Ml anin suppression rate Plant Hydrol ysate Test

subst anceewrrassef by anle exddidctonviafarha €eSt niRSs 0YRE VY%sKojtihe tachd 3
mvB9. 9989. 9% Lam um al bunb9. 6%64. 6% Euphrasi a of ficinalis27.9%l5. 1%

Pl ant ago syl bbaRenFe@82s6% Rl akt.agehpssiinaumiseet40. 8951. 9%

Expression 1

Melanin suppression rate (%) = 1-[(S475/S260)/ (Ca75/C260)] x

100
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O. ea europaea32. 19%9. 3% For syt hi a suspensa20. 6928. 3% Conandr on r anondi oi des
56. 4%1. 4% Si ebol d et Zucc OGsmant hus fragrans28. 8%36. 6% Csmapt hu

asi ati cus25. 4983. 9% Syri nga vul gari s54. 39%69. 3% Ver bena offic ﬁ‘ﬁf'f%()%

L.-33. 6%18. 5% Monordi ca charantia L. 39. 6%%5.6% 58 6 April 2006 Table 8 Skin
whi teni ng test (conpound) Test substanceMel anin suppression rate Vitamn C
3 mMR3.0% Kojic acid 3 nmvB9. 9% DPE52. 3% DPE- 1- 0- (3- D-  ucopyr anoci de24. 6%
DPE- 3' - 0- ( 3-D- @ ucopyr anoci de32. 3% DPE- 4' - 0- (3- D- G ucopyr anoci de35. 4%

[ Exanpl e Tiaéﬂlel\/éasuﬁgﬁn‘t’md?rer@y‘@t TRECtransporter (xCT) Production Ability by
West ern Bl pttTTig—CEO 1059 normat Thumam sk T orobtasts (175 x 105 cel | s)
(manuf act uf ed by Dai ni ppon Phar ngcélgtliacah Sepprdg<i.on wate |i noculated in a

1 1 Pt h o
petri dish| (manpgfactyred by Nunc)—w Lé)rlgnt Hydrolysate
of plant
extract

extract

Vitamin C 3 mM 23.0% 23.0%

Kojic acid 3 mM 39.9% 39.9%

Lamium album 59.6% 64.6%

Euphrasia officinalis 27.9% 45.1%

Plantago psyllium 25.7% 32.6%

Plantago psyllium seed 40.8% 51.9%

Olea europaea 32.1% 49.3%

Forsythia suspensa 20.6% 28.3%

Conandron ramondioides

Siebold et Zucc 56.4% 71.4%
Osmanthus fragrans 28.8% 36.6%
Osmanthus asiaticus 25.4% 33.9%

Syringa wvulgaris 54,3% 69.3%

Verbena officinalis L. 33.6% 48.5%
Momordica charantia L. 39.6% 55.6%
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diameter of 6 cm and the cells were cultured in DVEM containing 10%
deactivated FBS for 3 days at 37Cin the presence of 5@6carg n.g&gﬁide

gas. Wien the cells were 80% confluent, the nedium was exch %@8 t h DVEM
containing 0.5% FBS. After the cells were naturalized for 24 hours, the
cul ture nmedium was renoved by suction, and the culture nmedium was
exchanged with fresh DVMEM contai ning 0.5% FBS. Then, the extracts of O ea
eur opaea, Forsythia suspensa, Osmant hus fragrans Csnant hus asi aticus, and
Syringa ﬁﬁﬁ&&r@ , %hﬁntWR9QﬁP¥99A§PPF ?@WNPQﬁﬂﬁrolysates t hereof that were

obt ai ned i n [Exanpte 1 were added— SO as tQ naveMg fiTai—Toncentration of
100 g/ m, DRE obtalnéﬁstlﬁuEﬁhwwkEs 3 and |4 Ji%ongaggyc03|des obt ai ned
in Exanpl e B were added—so as to have = Firrai LUHLUHLIdIan was 20 g/m ,

nol cont &itamant Ge3 o t ure ned
her—24—hours,—the—cet+s

was addedjio ddiel GehMs

and the ethd
After a furt
et hanol only

ium wag3adfusted|to 1% or |ess.
were—cottected—Ustnga group in which
i nstead of Bhedtest sybstances so as

to have a filpal-—concentration of 1%as a icontrol the actijvities of the
respective tlest substance goups were evaljuated gelgiive tqQ the control
with the actlivity of the contral taken as 1. The callectign of the cells

was acconpl i|shedzas._ 5%@15n@iu%%Py§thplééZ|ng agept 9. 5% NR-40, 50 mM
Tris-HC1 (pHZ_5) 1 mM Na3VO4) was added, the m xture was

shaken for 30 Dg@;gﬂ;ga Vp§£%0555%5%8 QlllZlng agentgwas cql l ected, and the

cell fragments were rp Vi rentrl ugatlion for 30 mnutgs at
DPE-4’ -0-B-D-Glucopyranocide 35.4%
[Example 12]
Measurement of Cystine transporter (xCT) Production Ability by

Western Blotting

CCD 1059 normal human skin fibroblasts (1.5 x 10° cells)

(manufactured by Dainippon Pharmaceutical Co., Ltd.) were

inoculated in a petri dish (manufactured by Nunc) with a

diameter of 6 cm, and the <cells were cultured in DMEM

containing 10% deactivated FBS for 3 days at 37°C in the

presence of 5% carbon dioxide gas. When the cells were 80%

confluent, the medium was exchanged with DMEM containing 0.5%

FBS. After the cells were naturalized for 24 hours, the

culture medium was removed by suction, and the culture medium

was exchanged with fresh DMEM containing 0.5% FBS. Then, the
extracts of O0Olea europaea, Forsythia suspensa, Osmanthus
fragrans, Osmanthus asiaticus, and Syringa vulgaris, and the
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15,000 rpm The supernatant was dialyzed with distilled water, and then
evaporated by freeze-drying. Next, this product was dissolve bp ﬁﬁg
distilled water, and a protein determ nation was perforned % owwy
met hod. Afterward, a correction of the protein anmount betmeen sanpl es was
performed. An arbitrary anount of sanple buffer was added to the resulting
product, and this was used as a sanple in Western blotting. After the
protein in the sanple 60 6 April 2006 was separated by SDS- PACE,
t ransf er FIYRGOLBSALET tTFCAATUCHEE FRT Tn WS IpErs 6Prr%’élam?r3|fe % mgst affed
nitrocellulose filmwas imersed in a blocking solution (PBS containing 5%
skim mi | 1€e, asaf@ bRvekfn§ivms perdesytmediperof %%%ru%ﬁm#mxﬂﬁﬁ(ﬂhﬁéﬁaﬁﬁre
After washing with a wash sol ution (PBS containing 0.1% bovine serum
al buni n drid 320836 pob yard et 3rerd g J3VBPEARSS nthiot difcatid) EXPRBLEI | m was
imrersed in a prinmary anti body (polyclonal antibody for xCT adjusted to 1
mg/ M wi tth welre wddhd sol ait i om)hawnd & ing@dcrponewasa piearf orarﬁecioowemﬂght at
room tenperature. After washing, the filmwas imersed in a secondary
ant i body anisi dthienylthredlasenteabbin FheruaekwisulnediGn a@susidddsted 1tay/ m
with the wash solution), and a reaction was perfornmed for 1 hour at room
tenperatdﬂeprAﬁ?éﬁ-wd§ﬁkﬁgﬁ tthethe| 24 iesdspmehsedel hs are enApd es6kdt i on
(al kal i ne phosphatase avidin D adjusted to 1 ng/m wth the wash
sol uti on)Usiand a greact ionwwashperthenaidd ohdy Ialsowrddsd rivonthengeddsure.
After washing, the filmwas imersed in a substrate solution

instead of the test substances so as to have a final

oe

concentration of 1 as a control, the activities of the
respective test substance groups were evaluated relative to the
control with the activity of the control taken as 1. The
collection of the cells was accomplished as follows: a
solubilizing agent (0.5% NP-40, 50 mM Tris-HCl (pH 7.5), 120 mM
NaCl, 1 mM NasvVQ4) was added, the mixture was shaken for 30
minutes at 4°C, the solubilizing agent was collected, and the
cell fragments were removed by centrifugation for 30 minutes at
15,000 rpm. The supernatant was dialyzed with distilled water,
and then evaporated by freeze-drying.

Next, this product was dissolved in 400 pl of distilled
water, and a protein determination was performed by the Lowry
method. Afterward, a correction of the protein amount between
samples was performed. An arbitrary amount of sample buffer

was added to the resulting product, and this was used as a

sample in Western blotting. After the protein in the sample
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(BCI P/ NBT substrate kit (manufactured by Vector Laboratories, 1Inc.),

reaction

was performed for 15 mnutes at room tenperature. éfte[ Ee
el %@|ng

conpletion of the reaction, the coloring intensity was neas
i mge anal ysis software (1nageMaster 1D, nanufactured by Amersham
Pharmacia Biotech Co.). 61 6 April 2006 The neasurenent results obtained

for the xXCT production ability of the cel

shown in
extracts

and a

extracts by Western blotting are

Table 9. It is seen from Table 9 that the above-nentioned plant

Wty df PSS Phe ST PABPE, taAls BPE Y9 cbRi desniprsiftied cERe

expression of xCT coggareq to the control. Table 9 Measurenent of cystine

t ranspor tidrll( X¥@® Bf

don abr¢ i £ yanyfanEscert BloselilHgC AR AL oaRCT Test

Sanpl eexpression (Relative to control) O ea europaea extract2.1 Hydrol ysate
of O ea eurwsFpaed an2aekirakinForsiitiica df8fersatekrinctdd S Hydrdilysat e of
Forsyt hi a suspensa 2.8 extract

and blocking was performed for 1 hour at room temperature.
After washing with a wash solution (PBS containing 0.1% bovine
serum albumin and 0.05% polyoxyethylene (20) sorbitan
monolaurate), the film was immersed in a primary antibody
(polyclonal antibody for xCT adjusted to 1 mg/ml with the wash
solution), and a reaction was performed overnight at room
temperature. After washing, the film was immersed in a
secondary antibody (biotinylated anti-rabbit immunoglobulin G
adjusted to 1 mg/ml with the wash solution), and a reaction was
performed for 1 hour at room temperature. After washing, the
film was immersed in an enzyme solution (alkaline phosphatase
avidin D adjusted to 1 mg/ml with the wash solution), and a
reaction was performed for 1 hour at room temperature. After
washing, the film was immersed in a substrate solution
(BCIP/NBT substrate kit (manufactured by Vector Laboratories,
Inc.), and a reaction was performed for 15 minutes at room
temperature. After the completion of the reaction, the
coloring intensity was measured using image analysis software
(ImageMaster 1D, manufactured by Amersham Pharmacia Biotech

Co.).
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Csmant hus fragrans extract2.4 Hydrol ysate of Gsmanthus fragrans 3.9 extract
Gsmant hus asi aticus extractl.7 Hydrol ysate of Osmant hus asi agi cu 20%64
extract Syringa vulgaris extract2.0 Hydrol ysate of Syringa vuﬁ&grl s 4.3
extract DPE4.8 DPE-1-0-(3-D d ucopyranocidel.?7

DPE-3' - O (3-D-d ucopyranoci del. 3 DPE-4' - O (3-D-d ucopyranoci del. 5 [ Exanpl e
13] 62 6 April 2006 Measurenent of Pronoting Activity of y-glutanyl cysteine
synt hetase Production by RT-PCT (Reverse transcriptase- Cpol ynmerase chain
reaction) CCDTREsTeRSHFBMCALMERSEkFh PPERrOBRGsEST (Ehs xCTosPxasycs)yon

(manuf act ur ed by Dai ni ppon_Pharmaceutical Co., Ltd.) were inoculated in a
petri di silfaduPictticedeBy RHREFCHE t Y aVetlidfetRot3ing @Fe &RQWkhéncel | s

were cultured in DVMEM containing 10% deactivated FBS for 3 days at 37C in
t he Table 9. It is seen from Table 9 that the above-mentioned

plant extracts, hydrolysates thereof, DPE, and DPE glycosides

promoted the expression of xCT compared to the control.

Table 9 Measurement of cystine transporter (xCT) production

ability by Western blotting

Amount of xCT

expression
Test Sample (Relative to
control)
Olea europaea extract 2.1
Hydrolysate of Olea europaea
extract

Forsythia suspensa extract
Hydrolysate of Forsythia suspensa
extract
Osmanthus fragrans extract
Hydrolysate of Osmanthus fragrans
extract
Osmanthus asiaticus extract
Hydrolysate of Osmanthus asiaticus
extract
Syringa vulgaris extract
Hydrolysate of Syringa vulgaris
extract
DPE

DPE-1-0-f3-D-Glucopyranocide
DPE~3’ -0-B-D-Glucopyranocide
DPE-4’ -0-B-D-Glucopyranocide

Rlellele] o o o k] w v v k] e
glwiwlo| w |o o | v [ o el

[Example 13]
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presence of 5% carbon di oxi de gas. Wien the cells were 80% confluent, the
medi um was exchanged with DVEM containing 0.5% FBS. After tgz\?cﬁd)oﬁ wer e
naturalized for 24 hours, the culture nmediumwas renoved by (5 and
the culture nmedium was exchanged with fresh DMEM cont ai ni ng 0. 5% FBS.
Then, the extracts of O ea europaea, Forsythia suspensa, Osnmant hus
fragrans, Osmant hus asi aticus, and Syringa vulgaris, and the hydrol ysates
t her eof t hat ver e obt ained in Exanpl e 1 were added so as to have a final
concent r at e Y &
gl ycosi des obt ai ned |n Example 5 were added so as to have a f| naI
concent r atynded prgducting 3 BTH q - gedi um
was adjusted to 1%or | ess. After 8 hours, totaI RNA was coIIected by
usi ng TRZQmerasgeapainjfeactddiol ogies Oriental, Inc.) following a
protocol. 63 6 April 2006 Gamma- gl utamnyl cysteine synthetase nRNA and G3PDH
MRNA expr essi @CDprid®st incgmadt ihvinkhes kier éibealslasts W1 b RT- PCR dwlgls) ( Toyobo
Co., Ltd.) using the collected total RNA. The G3PDH gene is known as a
housekeepimapufersuand expr ésslasippenal Pheshdeseutdonrdt aftly, Bodihatwetrke gene
is wdely used as a control gene. The following prinmers were used for PCR
5' - TGA AAGICKTNa@GEA AGA aGAPe GGG @i3h ( SEQU M AYOred) land Neinc@GECTWIQA RCT GGA
AAG AGG AGG G 3 (SEQID NO 2) (gamm-gl utanyl cysteine synthetase); and
5' - ACC AGH {BECeCAToBCC AT@n AC-a31d ( SE® | NG er@mndcBlETOSI ACE AGEMCTG TTG
CTG TA-3' (&BPDH) (SEQ ID NO 4) The conditions

containing 10% deactivated FBS for 3 days at 37°C in the

presence of 5% carbon dioxide gas. When the cells were 80%
confluent, the medium was exchanged with DMEM containing 0.5%
FBRS. After the cells were naturalized for 24 hours, the
culture medium was removed by suction, and the culture medium
was exchanged with fresh DMEM containing 0.5% FBS. Then, the
extracts of Olea europaea, Forsythia suspensa, Osmanthus
fragrans, Osmanthus asiaticus, and Syringa vulgaris, and the
hydrolysates thereof that were obtained in Example 1 were added
so as to have a final concentration of 100 pg/ml, DPE obtained
in Examples 3 and 4 and the DPE glycosides obtained in Example
5 were added so as to have a final concentration of 20 pg/ml,
and the ethanol content in the culture medium was adjusted to
1% or less. After 8 hours, total RNA was collected by using
TRIZOL reagent (Life Technologies Oriental, Inc.) following a

protocol.
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of the PCR reaction were as follows: specifically, '"y- glutanylcysteine
synthetase was treated for 7 mnutes at 94C, then, a treatnent for 1
mnute at 94C, 1 mnute at 56C, and 1 mnute at 74C was repeated 35 tines.
Subsequently, a treatment was perforned for 10 mi nutes GAPTHZ806 and t he
product was stored at 4C. In the case of G3PDH, neanwhile, a treatnent
was performed for 7 mnutes at 94C, then, a treatnent for 1 mnute at 94C,
1 mnutes at 58C, and 1 minute at 74C was repeated 20 tines. Subsequently,
a treat ment waEdTpedoraied f 6YSUDLNR nGYeshataSmCIRBAD e P BFlcPRIAS
stored at 4C. The RT-PCR products were subjected to el ectrophoresis

st ai ned WXHeEEhPHI BRFRR BMUeCtdd tpRGt BRFaphet Wieth H td JT&CR Bafdr a.
Then, the intensity of staining was nmeasured using imge analysis software
| mageMast @oyebe( f&nuf &6Bur edsBP9I6ahe Aptircedetahet shdn PhaARARaEREPRI ot ech
Co.). The group in which no test substances were added (1% et hanol) was

t aken as ENCOABr bhowmms a HeugrbaaPind s ésdl snrvassevaluatlddchyla
conpari son of the amounts of expression in cases where test substances
wer e addenstanthya @l teatobths reedhebysdinkidinguser st ad rdangdodt ersety of

t he y-glutanyl cystei ne synthetase nRNA by the staining intensity of G3PDH
t aken as The. fbilpwisearrimom Valkeud®dtfat PORheSE-BFANMAGXEGTadICS, AGA

hydr ol ysates thereof, DPE, and DPE gl ycosides pronote the expression of

y- gl ut amAr®y $GEi fe3’ syREMeI ANO cdnpamed St oGEReTCHNMIEDIGCHRAG AGG AGG

G-3’ (SEQ ID NO: 2) (gamma-glutamyl cysteine synthetase); and
5'-ACC ACA GTC CAT GCC ATC AC-3’ (SEQ ID NO: 3) and 5'-TCC ACC
ACC CTG TTG CTG TA~3" (G3PDH) (SEQ ID NO: 4). The conditions
of the PCR reaction were as follows: specifically, ¥-
glutamylcysteine synthetase was treated for 7 minutes at 94°C,
then, a treatment for 1 minute at 94°C, 1 minute at 56°C, and 1
minute at 74°C was repeated 35 times. Subsequently, a
treatment was performed for 10 minutes at 74°C, and the product
was stored at 4°C. In the case of G3PDH, meanwhile, a
treatment was performed for 7 minutes at 94°C, then, a
treatment for 1 minute at 24°C, 1 minutes at 58°C, and 1 minute
at 74°C was repeated 20 times. Subsequently, a treatment was
performed for 10 minutes at 74°C, and the product was stored at
4°C. The RT-PCR products were subjected to electrophoresis

stained with ethidium bromide, and photographed with a digital
camera. Then, the intensity of staining was measured using

image analysis software ImageMaster 1D (manufactured by
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6 April 2006 Table 10 Measurenent of gamma-gl utanyl cysteine synthetase
production pronoting activity by RT-PCR (Reverse transcriptase- pol ynerase
chain reaction) Ganma-glutanyl cysteine Test Sanpl esynthetase/ G3PDH

(Rel ative to control) O ea europaea extract4.2 Hydrol ysatoeAwsil 200%a
europaea7.5 extract Forsythia suspensa extract3.6 Hydrol ysate of Forsythia
suspensa8.5 extract OGsmant hus fragrans extract3.7 Hydrol ysate of Osnant hus
fragrans7.4 extract Osmant hus asiaticus extract3.4 Hydrol ysate of GOsmanthus
asi at i cudEersgryr FEEIrByFiAgBloteGar Fe- Jext r AR 59BOMydi Bl Y8afk 8P SpfFnga

vul gari s6. 8 extract DPE8.2 DPE-1-O (3-D d ucopyranoci de3. 1

DPE- 3' - OqWspackgeopyrandddefe3(1® ethanol) was taken as a control, and

the amount of expression was evaluated by a comparison of the
amounts of expression in cases where test substances were added
(with a value obtained by dividing the staining intensity of
the 7y-glutamylcysteine synthetase mRNA by the staining
intensity of G3PDH taken as 1). It is seen from Table 10 that
these plant extracts, hydrolysates thereof, DPE, and DPE
glycosides promote the expression of y-glutamylcysteine

synthetase compared to the control.
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DPE-4' - O (3-D- d ucopyranoci de4. 5 Exanpl es of fornulation are shown bel ow.
[ Tabl et Production] Tablets with the follow ng conposition re. guced by
an ordinary nmethod using cystine and the O ea europaea hyd\rl\g Eg{()@
obtained in Exanple 1. (Conponent) (Conposition; w% O ea europaea
hydrol ysate (dry weight) 16 66 6 April 2006 Cystinel6 Vitam n C20
Ni coti nam del Cell ul ose20 Indigestible dextrin24 Sucrose fatty acid ester
[ Tabl et production] 3 Tablets with the followi ng conposition were produced
by an or diabdey 1 et Herls wesnrgt2- €3, 49aipgoroia@seny Py et pamp| synthetase
gl ut at hi one-cont ai ni ng yeast obtained in Exanples 3 and 4.
( Conponermy)adCsiipesi P oret e ceivdty- by RAESYy pRef§E et heatol Cii Ntaéeose62
Cornstarchl7 Guar gunmil

polymerase chain reaction)

Gamma-glutamyl
cysteine
Test Sample synthetase/G3PDH
(Relative to
control)

Olea europaea extract
Hydrolysate of Olea europaea
extract
Forsythia suspensa extract
Hydrolysate of Forsythia suspensa
extract
Osmanthus fragrans extract
Hydrolysate of Osmanthus fragrans
extract
Osmanthus asiaticus extract
Hydrolysate of Osmanthus asiaticus
extract
Syringa vulgaris extract
Hydrolysate of Syringa vulgaris
extract
DPE

DPE-1-0-B-D-Glucopyranocide
DPE-3' -0-f-D-Glucopyranocide
DPE-4’ -0-B-D-Glucopyranocide

Slwlw]|lol o O o |[W] 1 W] © |[W 3 |+
ol o [wl v e & ] 0 o) o e

Examples of formulation are shown below.
[Tablet Production]

Tablets with the following composition were produced by an
ordinary method using cystine and the Olea europaea hydrolysate

obtained in Example 1.

(Component) (Composition; wt?d)
Olea europaea hydrolysate (dry weight) 16
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G ut at hi one-cont ai ni ng yeast 10 and [Jui ce production] Juice with the

foll ow ng conposition was produced by an ordinary nethod. 6 Anril.2006
(Conponent ) (Conposition; wt% Fructose glucose |iquid sugarb5. 68“1& tric

aci d10.4 Vitam n C0.50 Perfunme0.02 Coloring agent0.10 Syringa vulgaris
extract (dryl0.0 weight) 73.98 Purified water [Skin care product (hand
creanm) production] A hand creamw th the follow ng conposition was produced

by an ordinary method. ( rent ) (Comnposi tion; w% | soprapyl
i sostearate8.0 Joj oba oiyf.hiGetanol 8.0 Al cohol stearate2,Q Pol yoxyethyl ene
| auryl ether1l.5 67 6 Apkilko20Q06niopyl ene glycol 6.0 1
Cellulose 20
Indigestible dextrin 24
Sucrose fatty acid ester 3

[Tablet production]
Tablets with the following composition were produced by an
ordinary method using 2-{3,4-dihydroxyphenyl)ethanol and

glutathione-containing yeast obtained in Examples 3 and 4.

(Component) (Composition; wt%)
2-(3,4-Dihydroxyphenyl)ethanol 10
Lactose 62
Cornstarch 17
Guar gum 1
Glutathione-containing yeast 10

[Juice production]
Juice with the following composition was produced by an

ordinary method.

(Component) (Composition; wt%)
Fructose glucose liquid sugar 5.00
Citric acid 10.4
Vitamin C 0.50
Perfume 0.02
Coloring agent 0.10
Syringa vulgaris extract (dry 10.0
weight) 73.98

Purified water

[Skin care product (hand cream) production]
A hand cream with the following composition was produced

by an ordinary method.

(Component) {Composition; wt%)
Isopropyl isostearate
Jojoba oil
Cetanol
Alcohol stearate
Polyoxyethylene laurylether

= N oy ©
0o O OO0
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Sorbitol 1.0 Paraven0. 4 2-(3, 4-Di hydr oxyphenyl ) et hanol 0.8 Vitam n EO.5
Vitamn C1.0 Perfune0.1 Purified water64.7 | NDUSTRI AL APPLIQ@SI { X

clear fromthe above description, the conposition of the pr 2Oﬁventlon
has a gl utathione potentiating activity, so that the conposition can

i ncrease the anount of glutathione that is supplied in the |living body.
Accordingly, the conposition is useful in the prevention and treatnent of
a disorder that is gaused Ry a,8butathione deficiencyg @nd is especially
useful in the treatnent of,.44 qver di sorder such as aguge or chronic

al coholic liver damage, Bgpatlig insufficiency, or hepgtitis, and in the

i mprovenent of,_ Ibvgg fpnetd Qv en (Y Lhernore, the conmpogigion of the present
i nvention can also %IH@ §82> é e prevention or treatgent of a disorder
caused by oxidative st Fibutable to active oxygep or the like,
especially cell damage, tlon dar keni ng, spotsy and freckles
caused by exposure tog y%tf@&L K- radlatlon a pulnnqﬂrw di sorder caused
by tobacco snoking or 1 |nprovenent of pul nmonary function,
cataracts, and agi ng changes t hat acconpany physi ol ogi cal agi ng.

Furthernore, the glutathione potentiating activity of the conpositions of
the 68 INDUSTRIAL APPLICABILITY

As is clear from the above description, the composition of
the present invention has a glutathione potentiating activity,
so that the composition can increase the amount of glutathione
that 1is supplied in the 1living body. Accordingly, the
composition 1is useful in the prevention and treatment of a
disorder that is caused by a glutathione deficiency, and is
especially useful in the treatment of a liver disorder such as
acute or chronic alcocholic liver damage, hepatic insufficiency,
or hepatitis, and in the improvement of 1liver function.
Furthermore, the composition of the present invention can also
be used in the prevention or treatment of a disorder caused by
oxidative stress attributable to active oxygen or the like,
especially cell damage, inflammation, darkening, spots, and
freckles <caused by exposure to ultraviolet radiation, a
pulmonary disorder caused by tobacco smoking or the like,
improvement of pulmonary function, cataracts, and aging changes
that accompany physiological aging. Furthermore, the

glutathione potentiating activity of the compositions of the
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6.April 2006 present invention is greatly increased by conbi ned use with an
S-contai ni ng conpound that is a supply source of cysteine, of ,a. tein or
yeast that contains cysteine and/or cystine. Accordingly, t%épﬁbﬁ{ggsi tion
of the present invention is useful as a conposition that has an even nore
superior effect in the prevention or treatnent of each of the
above-nentioned disorders. 69 6 April 2006 CLAIMS 1. A conposition for
potentiating glutathione, which contains at |east one nmenber selected from
t he grouPrESRStsLNRgNtvPn 21 Jradilyy dnex§phehyPy ettiihigiecorisg ghybosnde
thereof, a plant containing 2-(3,4-di hydroxyphenyl)ethanol or a glycoside
t her eof , SFOBkELAERT oFCRRRAWDItRAL {ex |G Sos#Ce etdf opuH:iagd am extract
thereof). 2. A conposition, which contains at |east one nenber selected
from t he RFSG@PcoASi sYEAFL of that (@ntaigshygrekgphenydnd/aharryistdnea

gl ycoside thereof, a plant containing 2- (3,4-dihydroxyphenyl) ethanol or
a gl ycosifeordhpgbpf , thi @roadtion shithlrmeseptxehveh wgerdisa vsetopaea and
an extract thereof), and which is used in at | east one application

sel ect ed #x gmadrwogrisdpncohst shanganf epewmionsusititdre efrfedtctinonhef

y- gl ut anyl cystei ne synthetase, pronotion of the production of gl utathione
reduct asereygdtpeonobrontofatindet profiuceddn off a tlyst i aeote-arsyorhned.

disorders.
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3. A conposition for protection against ultraviolet radiation and/or for
skin whitening, which contains as a glutathione potentiating conponent at
| east one nmenber selected, fromthe group consisting of 6 April 2006

2- (3, 4-di hydroxyphenyl ) et hanol and a gl ycosi de thereof 4. A conposition for
protection against ultraviolet radiation and/or for skin whitening, which
contains at least 70 6 Aprd 2006 one nenber selected fromthe group
consisting of 2- (3, 4-dihydroxyphenyl) ethanol or a glycoside thereof, a
pl ant containing 2- (3, 4-di hydroxygHedy15) et hanol or a gl ycoside thereof,
an extract of said plant (excluding Oea europaea and an extract thereof).
5. A conpositi onlfor® prenpastitérnafidsr cpofort iatdagnehutethiengi sdidér caused
by a gl utathione deficiency, which contains at |east one nenber selected
fromthe grovupadossisilengt one memked; sefletiteddf oxy phemyoppetdramicit iog a

gl ycoside thereof, a plant containing 2- (3, 4-dihydroxyphenyl) ethanol or
a gl ycosi deof thelBedf-dibpdexxyricinydf) eshpdopl @nta @ycbadiagt!@ = europaea and
an extract thereof). 6. A conposition for prevention and/or for treatnent
of di sordeprardausednbyimixidat Pvé3 strddydralypherphtatiencdt | @ast a one
menber selected fromthe group consisting of 2- (3, 4-dihydroxyphenyl)

et hanol or alytosiosl deetrbef eodn extplaant of comitdaipiiangg 2ex¢Byding Olea

4- di hydr oxyphenyl ) ethanol or a glycoside thereof, an extract of said

pl ant (excladiompe@ eadeanopaesa@ndhereof) .

2. A composition, which contains at least one member
selected from the group consisting of
2-(3,4-dihydroxyphenyl)ethanol or a glycoside thereof, a plant
containing 2-(3,4-dihydroxyphenyl)ethanocl or a glycoside
thereof, an extract of said plant (excluding Olea europaea and
an extract thereof), and which is used in at least one
application selected from the group consisting of promotion
of the production of y-glutamylcysteine synthetase, promotion
of the production of glutathione reductase, and promotion of
the production of a cystine transporter.

3. A composition for protection against ultraviolet
radiation and/or for skin whitening, which contains as a
glutathione potentiating component at least one member
selected, from the group consisting of
2-(3,4-dihydroxyphenyl)ethanol and a glycoside thereof

4., A composition for protection against ultraviolet

radiation and/or for skin whitening, which contains at least
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an extract thereof). 7. A conposition for prevention of cell danmage and/ or
for repair of cell damage by pronoting the intracellular synthesis of
gl ut at hi one, which contains at | east one nenber selected fréApit20@& group
consisting of 2- (3, 4-dihydroxyphenyl) ethanol or a glycoside thereof, a
plant 71 6 Apdl 2006 containing 2- (3,4-dihydroxyphenyl) ethanol or a
gl ycoside thereof, an extract of said plant (excluding ol ea europaea and
an extract thereof). 8. A conposition for inprovenment of |iver function or
for prevent?®mh afeieer f ofeleettdrentreof athpvedr@bBor dONSIAkiEA @6nt ai ns at
| east one nenber selected fromthe group consisting of
2- (3, 4- di hydr 6ky/pisemyrreriahenry bretdagioy st géyepet@dthesechl amladént ai ni ng
2-(3,4-dihydroxyphenyl%ethanoL or a glycoside thereof, an extract of said
pl ant (excl seh¥rgindinga 2eld opadd yanaxgphext ¥ladthankér edf ) 2 Wlycasddgositi on
for inprovement of kidney function or for prevention and/or for treatnent
of a ki dneytki¢zrnidenn aptirelst coppafnslaat [etshudimg Pigmenrsppeetddd fromt he
group consisting of 2-(3,4-di hydroxyphenyl)ethanol or a glycoside thereof,
a plant coatadxtinagt2Lth8rdofl hydr oxyphenyl ) et hanol or a gl ycoside thereof,
an extract of said plant (excluding Oea europaea and an extract thereof).
10. A conpositi orn.f ok compeention famddcrvengrohravat/manfor ¢gfreatdeésoroder caused
by a free radical or a peroxide such as

a disorder caused by a glutathione deficiency, which contains

at least one member selected from the group consisting of
2-(3,4-dihydroxyphenyl)ethanol or a glycoside thereof, a plant
containing 2-(3,4-dihydroxyphenyl)ethanocl or a glycoside
thereof, an extract of said plant (excluding Olea europaea and
an extract thereof).

6. A composition for prevention and/or for treatment of
disorders caused by oxidative stress, which contains at least
one member selected from the group —consisting of
2-(3,4-dihydroxyphenyl)ethanol or a glycoside thereof, a plant
containing 2-(3,4-dihydroxyphenyl)ethanol or a glycoside
thereof, an extract of said plant (excluding Olea europaea and
an extract thereof).

7. A composition for prevention of cell damage and/or
for repair of cell damage by promoting the intracellular
synthesis of glutathione, which contains at least one member
selected from the group consisting of

2-(3,4-dihydroxyphenyl)ethanol or a glycoside thereof, a plant
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a_lipid peroxide, which contains at | east one nenber selected fromthe
group consisting of 2-(3,4-di hydroxyphenyl)ethanol or a glycoside thereof,
a plant containing 2- (3, 4-dihydroxyphenyl) ethanol or a gAMQBide
thereof, an extract O said plant (excluding O ea europaea and an extract
72 6April 2006 thereof). 11. A conposition for inprovenment of pul nonary
function or for prevention and/or for treatnent of pul nonary disorders,

whi ch contains at |east one nenber selected fromthe group consisting of

2- (3, 4- di hysesaigHesy| 3 et hafslihodraxgphemst ledhanrér vt , 2a Plyansi€ent ai ni ng
2- (3, 4-dihydroxyphenyl) ethanol or a glycoside thereof, an extract of
sai d plant tesxdaldi Ay Ateactedf spadrland axeadiact Ol¢rpusppacy 2ndA
conposition for prevention and/or for treatnent of cataracts, which
cont ai ns at 2} eastrasive thenbef) sel ected from the group consisting of
2- (13, 4-di hydroxyphenyl )ethanol or a glycoside thereof, a plant containing
2- (3, 4- di hydr oxypgheny|9atdesighoor far gimproyedent haf ddfverafunekiqract of said
pl ant (excluding O ea europaea and an extract thereof). 13. A conposition
for prevent fonpaadtoriémeandy/eatimntreatneayg nf,a Whveh dienrtrdens witicheast one
menber selected fromthe group consisting of
2- (3, 4- di hydemsae/iptrealy |l petshams menber sglgcosi eont hbranfoupacel @it imgnt ai ni ng
2- (3, 4-di hydroxyphenyl ) et hanol or a gl ycosi de thereof, an

of 2-(3,4-dihydroxyphenyl)ethanol or a glycoside thereof, a

plant containing 2-(3,4-dihydroxyphenyl)ethanol or a

glycoside thereof, an extract of said plant (excluding Olea

europaea and an extract thereof).

9. A composition for improvement of kidney function or

for prevention and/or for treatment of a kidney disorder, which

contains at least one member selected from the group consisting

of 2-(3,4-dihydroxyphenyl)ethanol or a glycoside thereof, a

plant containing 2-(3,4-dihydroxyphenyl)ethanol or a

glycoside thereof, an extract of said plant (excluding Olea

europaea and an extract thereof).

10. A composition for prevention and/or for treatment

of a disorder caused by a free radical or a peroxide such as

a lipid peroxide, which contains at least one member selected

from the group consisting of 2-(3,4-dihydroxyphenyl)ethanol

or a glycoside thereof, a plant containing

2-(3,4-dihydroxyphenyl)ethanol or a glycoside thereof, an

extract of said plant (excluding Olea europaea and an extract

72



extract of said plant (excluding Oea europaea and an extract thereof).
14. A conposition according to any one of clainms 1, 2, and 4 to 13,
wherein a plant containing 73 6 Aprd 2006 2-( 3, 4-di hydr oxyplsapy)oet hanol or
a-glycoside thereof is at |east one nenber selected fromthe group
consisting of Oea europaea, Lam um al bum Euphrasia of f icinalis, Prunus
persica, Mnordica grosvenorii, Rehmannia glutinosa, Plantago psyllium
Pl ant ago asi atica, Echinacea angustifolia, Prunus spp, Plantago ovata,
PrunU3 j apdiied&°fhunb, Conandron ranondi oi des Siebold et Zucc, Prunus
munme, Prunus arneni aca, O03manthus fragrans , Chlorella vulgaris, Celosia
argentea L., Carpési dntompedttams fes iImBapyaenthp§alnBpseldivakitaonrossi ca,
Buddl eja davidii, Castanopsis cuspidata var. sieboldii, C stanche sal sa,
Conocephal wH éohireerenbi g taaidl/or| Eavat aeaigyitt af iy lingneay diBiogideaki s
purpurea, Digitalis sp, Forsythia suspensa, Forsythia viridissing,
Fraxi nus j apohcgonFrans nays beard3, oneGreinbhensal et rd of roderihghgaghm
het er ophyl l um Jasm num nultiforum Lantana camara, Leucosceptrum
j aponi cum cdrisgsstingne f aprod i hydgosyphanydbeasehol i ama lglyicondtes
pauci fl orus, Magnolia obovata, Nyctanthes arbor-tristis, 03manthus
asi ati cus, PenstoérunprpeotcevnsaiPhhderrdspediydrgxyppenytuethdha@nbago maj or,
Prunus grayana, Quercus stenophylla, Ranonda nyconi, StachyS 3ieboldii,
Syringa retd gulyabajdSyhemgaf, varl gatirsct Jasarrhdmlsanbaexclasimnomesf fi nal e,
Li gustrum

europaea and an extract thereof).

12. A composition for prevention and/or for treatment
of cataracts, which contains at least one member selected from
the group consisting of 2~(3,4-dihydroxyphenyl)ethanol or a
glycoside thereof, a plant containing
2-(3,4-dihydroxyphenyl)ethanol or a glycoside thereof, an
extract of said plant (excluding Olea europaea and an extract
thereof) .

13. A composition for prevention and/or for treatment
of aging, which contains at least one member selected from the
group consisting of 2-(3,4-dihydroxyphenyl)ethanocl or a
glycoside thereof, a plant containing
2-(3,4-dihydroxyphenyl)ethanol or a glycoside thereof, an
extract of said plant (excluding Olea europaea and an extract
thereof) .

14. A composition according to any one of claims 1, 2,

and 4 to 13, wherein a plant containing
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| uci dum verbena of f icinalis L. , Mnordica charantia L. , and Veronica
persica. 15. A conposition according to any one of clains 1 74 6 April 2006
through 14, which further contains at |east one nenber sel edispd2066r om t he
group consisting of an S-containing conpound that is a supply source of
cysteine, a protein that contains cysteine and/or cystine, a yeast that
contains cysteine and/or cystine, and a vitamn. 16. A conposition
according to any one of clainms 1 through 15, wherein the conposition is
for oral us® ot 4-gareArerwphersel) erpanal cohppditicosidecbhrererf ti6 afly one of
claims 1 through 15, wherein the conposition is for external use on the
skin. 18. A<Hipeset PeRPaE cotfidtgd sranytivhdwiPcFarassing mfo®dralse,
wherein the conposition is a drug. 19. A conposition according to any one
of clai s 12UEINEGGEg PG, WydEyEt nE R Ifer aeciiposh itdior lits » #pdd grredger. 20. A
conposition according to claim19, wherein the food product is a

nut r aceut i dgnadislkesieaveng riidnghowanipcddtiprsdudtlanganeaia ived, a
specified health food, or a cosneceutical product. 21. A conposition for
pot ent i at i nlajitagst heehetiewmi clEchdoacad nsangudtddotlione hewber sebected from

the group consisting of hydrolysate of a plant containing
Plantago ovata, Prunus japonica Thunb, Conandron ramondioides

Siebold et Zucc, Prunus mume, Prunus armeniaca, Osmanthus

fragrans , Chlorella vulgaris, Celosia argentea L., Carpesium
abrotanoides, Ballota nigra, Boschniakia rossica, Buddleja

davidii, Castanopsis cuspidata var. sieboldii, Cistanche salsa,
Conocephalum conicum, Digitails lanata, Digitalis lutea,

Digitalis purpurea, Digitalis sp, Forsythia suspensa,

Forsythia viridissima, Fraxinus Jjaponica, Fraxinus ornus,

Gleichenia glauca, Hemiphragma heterophyllum, Jasminum
multiforum, Lantana camara, Leucosceptrum japonicum,

Ligustrum Jjaponicum, Ligustrum obtusifolium, Lysionotus

pauciflorus, Magnolia obovata, Nyctanthes arbor-tristis,

Osmanthus asiaticus, Penstemon procerus, Phtheirospermum
japonicum, Plantagomajor, Prunus grayana, Quercus stenophylla,
Ramonda myconi, Stachys sieboldii, Syringa reticulata, Syringa
vulgaris, Jasminum sambac, Jasminum offinale, Ligustrum
lucidum, Verbena officinalis L., Momordica charantia L., and
Veronica persica.

15. A composition according to any one of claims 1
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2- (3, 4-di hydroxyphenyl) ethanol or a glycoside thereof, and a
hydrol ysate of the extract of said plant. 75 6 April 2006 22. A
conposi tion, which contains at |east one nmenber selected fréxpt2o@ gr oup
consi sting of hydrolysate of a plant containing 2- (3, 4-dihydroxyphenyl)
et hanol or a glycoside thereof, and a hydrol ysate of the extract of said
plant, and which is used in at |east one application selected fromthe
group consisting of pronotion of the production of y-glutanylcysteine
synt het ase, tpfoit { Hn Wi chH fFhedRAntei nefat Yeas hoRe sirdbesdikeded and
pronotion of the production of a cystine transporter. 23. A conposition
for protect e &§&i aeuricoraypbliey ofr adiSatdontaandngredmpouski Bhathiitseni ng,
whi ch contains at |east one nmenber selected fromthe group consisting of
hydr ol ysat e2 sofepa Yp$ @ntce oft ey i igne2- ¢ Dptdithythax yponeayhpetreiedineor a
gl ycosi de thereof, and a hydrol ysate of the extract of said plant. 24. A
conposi t i onafdfopreventd on warltorhdbrontedtseysteine andi/sordeticaused by a
gl ut at hi one deficiency, which contains at |east one nenber selected from
the group camdistviitgméf. hydrol ysate of a plant containing
2- (3, 4-di hydroxyphenyl ) et hanol or a glycoside thereof, and a hydrol ysate
of the extract oflésai & plapbsiRion Axcommatsiat iton angr gueevedntdlenimand/ or f or
treatment of disorders caused by oxidative stress, which contains at
through 15, wherein the composition is for oral use or

parenteral use.

17. A composition according to any one of claims 1
through 15, wherein the composition is for external use on the
skin.

18. A composition according to any one of claims 1
through 16, wherein the composition is a drug.

19. A composition according to any one of claims 1
through 15, wherein the composition is a food product.

20. A composition according to claim 19, wherein the
food product is a nutraceutical supplement, a functional food
product, a health food, a specified health food, or a
cosmeceutical product.

21. A composition for potentiating glutathione, which
contains at least one member selected from the group consisting
of hydrolysate of a plant containing
2-(3,4-dihydroxyphenyl)ethanol or a glycoside thereof, and a

hydrolysate of the extract of said plant.
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| east one nenber selected fromthe group consisting of 76 6 April 2006
hydrol ysate of a plant containing 2- (3, 4-dihydroxyphenyl) ethanol or a
gl ycoside thereof, and a hydrolysate of the extract of sai dbApH2HK. 26. A
conposition for prevention of cell damage and/or for repair of cell danmage
by pronoting the intracellular synthesis of glutathione, which contains at
| east one nenber selected fromthe group consisting of hydrol ysate of a

pl ant containin (3, 4-dihydroxyphenyl) ethanol _or gl ycosi de

thereof, and a Zhgdr & §§§P@56Fl?r?ve Widtahy Congping Yt er%ﬁ‘ﬁt S TEMPEHposi ti on
for |rrproverrent of liver function or for prevention and/or for treatnent
of a liver ¥WBIEEr FrRRi € ICOHParPRs ditt ingast e Hyifisér @élfbd%lé‘étfromthe
group consisting of h droI ate of a plant containing 2-

4-di hydr oxy‘EfHé?ﬂH”)ln@t %‘rdlélY@‘Pf%b@F%erJt Iséhearl @ a Wllﬁgate of
the extract of said pl ant (excluding O ea europaea and an extract

t hereof). 28emcdonpesd td bHdfotyIagn ofehpntexsfraktdneyafidnetamhn 206 f or
prevention and/or for treatnent of a kidney disorder, which contains at

| east one nghbdY iseMeefedn fatorhaass greuprr kiordiion; ﬁglgttw&mnystém of a

pl ant containing 2- (3, 4-dihydroxyphenyl) ethanol or a glycoside thereof,
and a hydrotgurat ecasfsisiengxt prdct popmehieh plaht . tix. pragsdont i of f or
prevention and/or for treatnent of a disorder caused by a free radical or
a peroxi de suydlitamylcysteine synthetase, promotion of the production of

glutathione reductase, and promotion of the production of a
cystine transporter.

23. A composition for protection against ultraviolet
radiation and/or for skin whitening, which contains at least
one member selected from the group consisting of hydrolysate
of a plant containing 2-(3,4-dihydroxyphenyl)ethanol or a
glycoside thereof, and a hydrolysate of the extract of said
plant.

24. A composition for prevention and/or for treatment of
a disorder caused by a glutathione deficiency, which contains
at least one member selected from the group consisting of
hydrolysate of a plant containing
2-(3,4-dihydroxyphenyl)ethanol or a glycoside thereof, and a
hydrolysate of the extract of said plant.

25. A composition for prevention and/or for treatment
of disorders caused by oxidative stress, which contains at

least one member selected from the group consisting of
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76/1 6Apfil 2006 Wa |ipid peroxide, which contains at |east one nenber
sel ected fromthe group consisting of hydrolysate of a plant containing
2- (3, 4-dihydroxyphenyl) ethanol or a glycoside thereof, ar6hpal 2006
hydrol ysate of the extract of said plant. 30. A conposition for inprovenent
of pulrmonary function or for prevention and/or for treatnent of pul nonary
di sorders, which contains at |east one nenber selected from the group
consi sting of hydrolysate of a plant containin 2- (3, 4-di hydroxyphenyl)
et hanol or WY e68 e therebf, and a® hydr oli?/g?ﬂte of theEBHaerJof said
plant. 31. A conposition for prevention and/or for treatnent of cataracts,
whi ch cont & i dt dtexdEornrsrenbethgepe et FWemSLEAENG GRS  cAisd 8ting of
hydrol ysate of a plant containing 2- (3, 4-dihydroxyphenyl) ethanol or a
gl ycosi de thednsdfysagadod tihg drinpsat efofaiherl@ittr-act of said plant. 32. A
conposition for prevention and/or for treatnment of aging, which contains
at | east one nmenBér Sekevpesdifiamither regrautpcoontistliingandghpdddbysat e of a
pl ant containing 2- (3, 4-dihydroxyphenyl) ethanol or a glycoside thereof,
and a hydrodyseraiof ehecekl rderagd kwi drghetnitng 3de Alrnomsssiluilen
according to any one of clainms 21 through 32, wherein a plant containing
2- ( 3, 4- di hysrrphgshienyE)®tdiatdliocor, aviyiglc oontdeinhertedfaps ate meglst one
menber selected fromthe group consisting of O ea

selected from the group consisting of hydrolysate of a plant

containing 2-(3,4-dihydroxyphenyl)ethanocl or a glycoside
thereof, and a hydrolysate of the extract of said plant.

27. A composition for improvement of liver function or
for prevention and/or for treatment of a liver disorder, which
contains at least one member selected from the group consisting
of hydrolysate of a plant containing
2-(3,4-dihydroxyphenyl)ethanol or a glycoside thereof, and a
hydrolysate of the extract of said plant (excluding Olea
europaea and an extract thereof).

28. A composition for improvement of kidney function
or for prevention and/or for treatment of a kidney disorder,
which contains at least one member selected from the group
consisting of hydrolysate of a plant containing
2-(3,4-dihydroxyphenyl)ethanol or a glycoside thereof, anda
hydrolysate of the extract of said plant.

29. A composition for prevention and/or for treatment

of a disorder caused by a free radical or a peroxide such as
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76/2 6 April 2006 europaea, Lam um al bum Euphrasia officinalis, Prunus
Rersi ca, Monordica grosvenorii, Rehmannia glutinosa, Plantago psyllium

Pl ant ago asi atica, Echinacea angustifolia, Prunus spp, Pl astpgeoevat a,
Prunus j aponi ca Thunb, Conandron ranondi oi des Siebold et Zucc, Prunus
munme, Prunus arneni aca, Osmanthus fragrans , Chlorella vulgaris, Celosia
argentea L., Carpesium abrotanoides, Ballota nigra, Boschni akia rossica,
Buddl ej a davidii, Castanopsis cuspidata var. sieboldii, G stanche salsa,
Conocephal fm-éBht AFRO*BAGT t W1 FARBRHLS Bitgl 228§ SNEURYEPET PRGRERRY s
purpurea, Digitalis sp, Forsythia suspensa, Forsythia viridissinma,

Fraxi nus | O ERe IEPHR|GRAIS IStAng, of bydrehemte gf aupdanHensRLagR%

het erophyl | um_ Jasm num multiforum Lantana camara, Leucosceptrum

j aponi cum 21iPgds et bnd s @poricdud) ethanel cam eByassidt itherepysi Gmet us

pauci fl orus, Magnolia obovata, Nyctanthes arbor-tristis, Osmanthus

asi ati cus, 'PexetErpRe pPbderusxtPRchepf oxpiet mbentj- aponi cum Pl ant ago mgj or,
Prunus grayana, Quercus stenophylla, Ranonda nyconi, Stachys sieboldii,
Syringa reticul at3 - SyrA ngampe sl gaen s fodaswinnemesenbace f Jasdimpoaryf fi nal e,
Li gustrum |ucidum Verbena officinalis L., Mnordica charantia L., and
Ver oni ca pdugictaon3dr tRrcpnposition aadéordioy treaamynonef plilobaang 21

t hrough 33, which further contains at | east one nenber selected fromthe
group considsiongess, anh S orrndgianagatorgppaundnehagnber ZG/12cted from

the group consisting of hydrolysate of a plant containing
2-{3,4-dihydroxyphenyl)ethanol or a glycoside thereof, anda
hydrolysate of the extract of said plant.

31. A composition for prevention and/or for treatment
of cataracts, which contains at least one member selected from
the group consisting of hydrolysate of a plant containing
2-(3,4-dihydroxyphenyl)ethanol or a glycoside thereof, and a
hydrolysate of the extract of said plant.

32. A composition for prevention and/or for treatment
of aging, which contains at least one member selected from the
group consisting of hydrolysate of a plant containing
2-(3,4~-dihydroxyphenyl)ethanol or a glycoside thereof, and a
hydrolysate of the extract of said plant.

33. A composition according to any one of claims 21
through 32, wherein a plant containing
2-(3,4-dihydroxyphenyl)ethanol or a glycoside thereof is at

least one member selected from the group consisting of Olea
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6.April 2006 a supply source of cysteine, a protein that contains cysteine
and/or cystine, a yeast that contains cysteine and/or cystine, and a
vitam n. 35. A conposition according to any one of clains 25Apiilb006ugh 34,
wherein the conposition is for oral use or parenteral use. 36. A
conposition according to any one of clainms 21 through 34, wherein the
conposition is for external use on the skin. 37. A conposition according
to any one of clainms 21 through 34, wherein the_ composition is a drug. 38.
A conp03|tﬁ%ﬁogéEBr&PWdu96”§W9‘dﬁﬁ*ﬁﬁséﬁéﬁﬁ§02ﬁal%ﬁrSGQHUS@erﬂﬁéﬁeln t he
conposition is a food product. 39. A conposition according to claim 38,
wher ei n t hd1oMOE84CRIFRIVENPE 1 & RehPaBRiR 94k 180phl EhBRE2IAPEYALLI®Nal f ood

product, a health food, a specified health food, or a cosmeceutical
product . 7614ntago asiatica, Echinacea angustlfolla, Prunus spp,

Plantago ovata, Prunus japonica Thunb, Conandron ramondioides
Siebold et Zucc, Prunus mume, Prunus armeniaca, Osmanthus
fragrans , Chlorella vulgaris, Celosia argentea L., Carpesium
abrotanoides, Ballota nigra, Boschniakia rossica, Buddleja
davidii, Castanopsis cuspidata var. sieboldii, Cistanche salsa,
Conocephalum conicum, Digitails lanata, Digitalis lutea,
Digitalis purpurea, Digitalis sp, Forsythia suspensa,
Forsythia viridissima, Fraxinus japonica, Fraxinus ornus,
Gleichenia glauca, Hemiphragma heterophyllum, Jasminum
multiforum, Lantana camara, Leucosceptrum japonicum,
Ligustrum japonicum, Ligustrum obtusifolium, Lysionotus
pauciflorus, Magnolia obovata, Nyctanthes arbor-tristis,
Osmanthus asiaticus, Penstemon procerus, Phtheirospermum
japonicum,Plantagon@jor,Prunusgrayana,Quercusstenophylla,
Ramonda myconi, Stachys sieboldii, Syringa reticulata, Syringa
vulgaris, Jasminum sambac, Jasminum offinale, Ligustrum
lucidum, Verbena officinalis L., Momordica charantia L., and
Veronica persica.

34. A composition according to any one of claims 21
through 33, which further contains at least one member selected

from the group consisting of an S-containing compound that is
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a supply source of cysteine, a protein that contains cysteine
and/or cystine, a yeast that contains cysteine and/or cystine,
and a vitamin.

35. A composition according to any one of claims 21
through 34, wherein the composition is for oral use or
parenteral use.

36. A composition according to any one of claims 21
through 34, wherein the composition is for external use on the
skin.

37. A composition according to any one of claims 21
through 34, wherein the composition is a drug.

38. A composition according to any one of claims 21
through 34, wherein the composition is a food product.

39. A composition according to claim 38, wherein the
food product is a nutraceutical supplement, a functional food
product, a health food, a specified health food, or a

cosmeceutical product.
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