; gqr stuve3e}v4} s\ 2x6T4+#> DESCRI PTI ON COMPCSI TI ONS FOR POTENTI ATI NG
GLUTATHI ONE TECHNI CAL FI ELD The present invention relates to a conposition
contai ning a conponent that pronotes the intracellular synthesis of

gl ut at hi one. The present invention also relates to a conposition for

potentiating glutathione;, a conposition for pronoting the “mn“mm“
"y-gl utanyl cystei ne synthetase, gl utathione reductase, amw WN
transporter; a conposition for protection against uItraV|oIet r.agdiset i on

and/or for skin whitening; a conpascrieribor preventing cell damage or
repairing cell damage caused by the pronotion of intracellular synthesis of

gl utathione; a copBOBHLIeRoliar FRPEOYERG A Thkeathndhepxs ¢, renal, of
pul nonary function; a conposition for a disorder caused by the accumul ati on

of lipid peroxides or the like; a conposition for cataracts; or a

conposi tion for prevention and/or treatment of aging. Mreover, the present
invention relates to a drug; a n external agent for application to the
skin; ABSHNICAEYFLELR as a nutraceutical supplenment, a functional food
product a health food, a specified health food, or a cosneceutical product

Fntalﬂlng Fheomyesemt tinseirisiot Belabes | hPr AcSPMRPSH tdPRt 1G6dTta ig¥ing
glutathione. 1

a component that promotes the 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 like; 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 glutathione.
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BACKGROUND ART G utathione is an antioxidant substance that is widely
distributed in the living body, and is a tripeptide that consists of
tysteine, glutamc acid, and glycine. As the main reducing agent in the

l'iving

body, gl utathione plays an inportant role in cell protection by

vari ous types of oxidation-reduction netabolism as well as in xenobiotic

et abol

ism repair processes, and the |ike by neans of the SH groups that

are the active sites of glutathione. As the substrate of glutathione
per oxi dag&crajudpata®one det oxi fi es peroxi des such as hydrogen peroxi de and

| i pid peroxides that are generated in the |living body. Furthernore, by

bei ng oxi di %qqleét.&qlofne %Isutaqit hine.al

from oxi dative

r adi cal
pronot i

|80 Db dtarRiotagdt tihe isdng body
anmages (e. g., by the above-nentioned peroxides, free

, the l.ike). | t iJ1.Rrd ure i dat i
5 UL A0 P i TR RSAREm B T oty At fre T |ty s Such

that the fornmer substances take precedence, oxjdative strejss accurs,.
[

Fur t herg®8yd;s 55 atheNstaing b i BTG et S ve

it ress,

xenobi otic and the like, the glutathione in the living body is consuned to

t he poi

madusfingx rgent dm e tHatinohedy cdiufaichansh Rlgibtabe nmai nt ai ned.

Pat hol ogi cal conditions that are caused by a decrease in the intracellular
concentimgddraiaref mgild atrhiceid iprod tedetioel Ibydamageus types of

oxidation-reduction metabolism, as well as in xenobiotic
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 1lipid 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,



i nfl ammati on, darkening, production of spots or freckles caused by exposure
to ultraviolet radiation, acute or chronic alcoholic |iver damage, |iver

di sease, chronic renal insufficiency, pulnonary di sorders caused by tobacco
snmoking or the like, idiopathic pulnmnary fibrosis, cataracts, ischemc
heart di sease, Parkinson's disease, Alzheiner's disease, gastric ulcers,
adult respiratory organ inpairnment syndrone, inmune deficiency, marrow
formation insufficiency, acquired i mune deficiency syndrone, |atent viral

i nfecti;aRS an@@itABnPheRMIRAA n3d IACRILALH GFARGRYT SACGEOMABKIG caused
physi ol ogi cal aging, and the like. d utathione fornulations have been used

to ”e%& t{b}ggﬁbﬁ%x ; mepti oned A3t ReLegi calycandid i onscgaused by & dgprease

in the rnt ar concentration of glutathione. However, depending on

the organ, .the oral ,adm ni stration of,glutathione may ngt_have the pect ed
effect%ﬁfpgﬁaﬁgnt hﬁvﬁﬁansaﬁwagﬁrectib%eﬁro %%%a%?greéfgﬁoe fec?x¥ﬁ§h
treatnment by oral adm nistration., However, such treatnent involves a nunber
of probinemiticdemoy, PHEMOPATY SHEALARTS FANSASs BaiteParcn Smokidd iy
hospital or clinic is required, and the |like. Since the quantity of

gl ut at hihenelike celids opepdrics pulmbeagvarftibinpsdfs cysaepnacthat jisshamsent in
the cells, S-containing conpounds that are used to increase this quantity
of cysteiaie i nateddse3 Phakenkeansdi stiosesk]n Atehntmpedss (AR«EIs6516
A, JP 02-45420 A, JP 05-301811 A, and JP 08-319242 A). For exanple, such

conpoungds d N ugde-dracetyd ayst 8L 881 rhtdrPX Yyaaz Obingh Remdneardimardnte Aci d,
gl utat Hi one esters, and the |ike. However, depending on the organ, even

such COUBRNNS JI3YE.0qt beenasaby sl ASLALYLLA a1uiBe ol o Lheo ! ehlpobial ned.

The quan EXpressran e activity of enzynes t condense

glutam c acid and  cystei ne and enzyne hat synt hesize_y-gl ut anyl cyst ei ne
are kndWPURe afiGrA&T SP5et of YEREP fet eiﬁ}[ﬁa t%%r?} anjtﬁl{%cg;foré? ut aaf%inoie in
cells. The activity and anount of expression of such enzymes are regul at ed
by var irhenRdmeRcor SnslicF et alChanss  (AFRATRAENRY s R R 19NEh) |
cyt oki nes such as interleukin 1, hornones such as insulin and

gl ucocadimypi ;aandhezhe Inteaal s, factors relating to cell proliferation and
cell cycle, and the like. Furthernore, antioxidant response el enents are

present in tdethtHiemd el ro gl oith Ofhpgenaseai ddwbetenzyees, tis® that the

enzynmes have a sequence that responds to antioxidant substances. The

deta”‘%%ove—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
guantity 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



mechanismis still not considered to be conpletely clear, but it has been
reported that pul nonary edenma induced by phosgene in mce can be prevented
in advance by adm ni stering butyl hydroxyani sole (which is used as an
antioxidant in food products) and thus raising the glutathione
concentration (Inhal. Toxical. 1999, 11 (9), pp. 855-871). However, it has
not been 4 reported that conventionally known anti oxi dants such as
vitamn C, mannitol, am no acids (such as histidine) or antioxidants such

as O efaQur ppagadextnacks (APre2@0Q- 128765 (Ar IR-20016181,632 A2-ausd 2P
2001- 26518 A) and a hydrol ysate of an O ea europaea extract (JP 09-78061 A)

have aAglggab?Lg@gaﬁqt ntiatyl 1 %%qubgégng)phere is still no specific
p

description of use in tHe prevention and treatnment of the di seases cited
above on the basis of such a mechani smof-actian. DS OSURE OF THE
i% qbngp 8e %&a q} E—Z—

| NVENTI ERT1 n®¥#BPtBnveti§ MPORTSquBECoF  tisi g™ < SOnTAT R Y- combdunds

for supplying C{steing to cells in order to achieve a recovery froma

decr ea8&Oth 1RRE 1G04 Er R GRE POFHEERt Atibn, IS e EoR® E8RBBANdERSr élfardl y

incorporated into cells showi ng no decrease in the gl utathione

concenfli&ei.on, HoweNeas ,nodemryehi s ohbltha 0ospgni f ig¥att | yuphomemPqunstfuct i on

of glutathione. Accordingly, it has |likew se not been possible to obtain a
have not been satisfactory in terms of the effect obtained.

The quantity of expression and the activity of enzymes
that condense glutamiﬁ 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 in 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, it has not been



sufficiently satisfactory effect in terns of the prevention of damage in
t he case where consunption of glutathione mght be predicted, such as
exposure to ultraviolet radiation, snoking, or ingestion of alcohols, or in
the case of disease or the like that m ght conceivably be treated by
i ncreasing the glutathione concentration to | evel that is higher than an
ordinary level. 5 It is an object of the present invention to provide an
effective and highly safe conposition for potentiating glutathione which
! “Cfeaisgo&*a%dc%%%ﬂ%%!e%i%agwt AREN& it Kk Ianite RedMOd dRGA ch TS
effective in the prevention and treatment of reduced function of each of
vari ous organs, wel L _as o] i qus danege. and di.sardars, are
CﬁustEby hQﬁ%ﬁéﬁ%ﬂ%ﬁén efﬁ%%%%c@?ygédg#nlghe q%ﬁ%?neﬁ% %ﬁ%giﬁﬁgiggftﬂ
the like that m_ght possible be treated in Si e gl utat hjgne
concenfPghi @S t 8%F§ve?urcq%ﬁe€i sCKEGRELSt hgﬁp angéﬁgrhggg%’ge . Sgs rH:;PCBrﬂﬁia_sul t
of diligent research in order to achi eve the above-nenti oned object, the
i nvent 383662 the pndsdimt 20QEmi6oh8 dRscoved ed tiysirolysate of an Olea
2- (3, 4-di hydroxyphenyl ) et hanol (hereafter also referred to as "DPE") has an
ef f ect euhaipapmonpersrabe i ntdRaceldadH7806&y nt Resi shefegl va at g lonm thilmne
present invention was perfected on the basis of this finding.

potentiating effect, and there is still no specific description

of use in the prevention and treatment of the diseases cited

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 conceivably be treated by increasing the glutathione

concentration to level that is higher than an ordinary level.



That is, the present invention relates to the follow ng conpositions. 1. A
conposition for potentiating glutathione, which contains at |east one
nmenber selected fromthe group consisting of 2-(3,4-di hydroxyphenyl) et hanol
or a glycoside thereof, a plant containing 2-(3,4-di hydroxyphenyl) et hanol

or a glycoside 6 thereof, an extract of said plant, a hydrolysate of said
pl ant, and a hydrol ysate of the extract of said plant (excluding dea
europaea and an extract thereof). 2. A conposition, which contains at |east

one nmenber gel ect gd BB?%Eh%fgrtWépp_@:%@%h%t 1Agedft 1dn( A provide an
di hydr oxyphenyl ) et hanol or a gl ycoside thereof, a plant containing

2 (3, 4 ieudi guy ghanyl L84 Gaagl: Ok Apglnaashdeciieaahe it gy ract of sai d

pl ant, I"ant’, “an rol ysate of the extract of
sai d pl ant xcl udi ea europaea,and an extract t f)e i:ch is
used | HIHFaI(t &?Feoﬁgqﬁgpllpgéteiaﬁﬁss &ct&8G )c%rﬁat € ng?’ ?{J‘éﬁ(%cﬁg:?ug%n‘% lg)f
pronotion of the %roduction otﬁ%hgluta | cysteine synthetase,, pronofion of
the prédgctlilgAnef bgrit apRPo s icdddst £E& = i SpridndtiSo RIS S He By tion of
a cystine transporter. 3. A conposition for protection against ultraviol et
radi at itaeaamehar offoreskicedufivnertiiog, ofhiegiehc @t aiarsicaxs prgans, as

well as each of various damage and disorders, that are caused

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)ethanol or a glycoside



gl ut at hi one potentiati ng conponent at |east one nenber selected, fromthe
group consi sting of 2-(3,4-dihydroxyphenyl)ethanol and a gl ycosi de t hereof
- 4. A conposition for protection against ultraviolet radiation and/or for
ski n whitening, which contains at | east one nmenber selected fromthe group
consisting of 2-(3,4 dihydroxyphenyl)ethanol or a glycoside thereof, a

pl ant contai ni ng 2-(3, 4-di hydroxyphenyl ) et hanol or a glycoside 7 t her eof ,
an extract of said plant, a hydrolysate of said plant, and a hydrol ysate of
the extpacho®f aai dxphadt Cexchydi paaGheaeuiaRAeFANG IF 4tilagilansr eof ).
5. A conposition for prevention and/or for treatnent of a disorder caused
by a glut.athione deficiency i t ai-n l.ect ed
fron1tﬁ§dg?oh5 58% F?%an%th%?§%EF§?%y Fb%?p?é%?%%gtﬂgaﬁﬁﬁﬁﬁ%’gﬁ;%Bside

t hereof, a plant containin 2-& , 4- di_hydr oxyphenyl ) et hanol or a gl ycosi de
thereoPPrﬁﬁaéﬁtﬁﬁétane§§FgC§I re2®ydrol ysate of said plant, and a
hydrol ysate of the extract of said plant (excluding Oea europaea and an
extract tHereof)A GOMROGAHIOH t WA o CoOBtai@st iBdn Ladd/too oMY EH ment  of
di sorders caused by oxidative stress, which contains at |east one nenber
sel ect ee lecardt Heogr ciye guoesips tcomg isfti2g( 34 &hydrioxyphenyl ) et hanol or a

gl ycosi de thereof, a plant containing 2-(3,4-di hydroxyphenyl)ethanol or a
gl ycosigdayidrexgphendn )@thaaell @fr saigd ywoariide aHardrod ysatd anft sai d pl ant,
and a hydrol ysate of the extract of said plant (excluding O ea europaea and

an ext rc%%ttati?ﬁ'hgo@—a(37,-4—éi@1mytﬂk%yflqret@{a%‘b@.md-ror& fLy@ldigtamage and/ or
for repair of cell damage by prondting the intracellular synthesis of

gl ut at hi,one, whi_ch cqntains at_|l. t e r Q4% up
consi stihTg SO 12303 SAiH Ry dr 63xf§|cﬁ?elgl leatqhdnon'%e gr rﬁg{%g%egi%dée ét)%?ec% g@fa?{‘g' pl ant
8 cont ai ni ng 2- (3, 4-di hydroxyphenyl ) et hanol, or .a gl ycoside,.t hereof, an
ext r acteT6¥ aséﬁydirﬁ’l(lé’ﬁta,tea Orfyd:g’tﬂyfs’%ﬁ‘é%f gisc?lﬁoé?ﬁaf"qénéeﬁc;lhwrbq @ae[de of
the extract of said plant (excluding O ea europaea and an_extract_thereof).
8. A cemyogiasaomndorn mytesaterthestedfveraddimttiovh v ¥ prieventigAstand/ or

for treatment of a |liver disorder, which contains at | east one nenber
sel ect ethd rapmitilva tgroou s edetsiest ifigpm 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
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



of 2-(3,4-di hydroxyphenyl)ethanol or a glycoside thereof, a plant
cont ai ni ng 2- (3, 4-di hydroxyphenyl ) 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 thereof).
9. A conposition for inprovenent of kidney function or for prevention
and/or for treatnent of a kidney disorder, which contains at |east one
menber selected fromthe group consisting of 2-(3,4-di hydroxyphenyl) et hanol

or a ghyeosihde Lhergdfract RIfaRh GO NG Zridh Ayl duedro wafienyd Jatthanol
or a glycoside thereof, an extract of said plant, a hydrolysate of said

pl ant, _and _a I e Is I ( i1

eur opa@gﬁaﬁd h% eo;ﬁt%s;age tﬁér%ﬁ?) 8%&%3%& ggn%gsllgt ?&%%%or@ﬁé\ﬁﬁ?%o?lg%d/ or
for treatnent of %M%{sorder aysed Q%,a free radical or a peroxide such as
a | i pi GYFEPELRIENAWFC IF TR '3@“3?5 dast one menber selected from the
group consisting of 2-(3,4-di hydroxyphenyl)ethanol or 9 a glycoside
thereof, a Pl-ant AccHmRGHHeion (B0 B PRGRRBXYPReAPRY 8ENERS tzﬁegaﬁfgq%d%ﬁ de
thereof, an extract of said plant, a hydrolysate of said plant, and a

hydr ol ysaties@fdéhecensedcbyofa sal wtptaieng edelf idiagcll eahdhoprriatakits an
extract thereof). 11. A conposition for inprovenent of pulnonary function

or for jir evesddt oBnanec@ibdrorsd restd@®ntromn peronasyp desasdet$ngwaifch2—-
contains at |east one nenber selected fromthe group consisting of

2- (3, 4-dj . : f i i
( %%g{lm%ﬁﬁﬂa@hﬁola gLy eoshiecbhensofshardd ANt acomtahdi ng

2-(3, 4- )et'hanol or a glycoside thereof, an extract of said

Egﬁgtbf%)q%%ﬂ&h%fat%—q%,%QGthbggkyp%%%y%)%*%%%bﬁsat%rOf She(£ﬁ§é@§$d9f
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 one member

selected from the group consisting of 2-(3,4-

dihydroxyphenyl)ethanol or a glycoside thereof, a plant



(excluding O ea europaea and an extract thereof). 12. A conposition for
prevention and/or for treatnent of cataracts, which contains at | east one
menber selected fromthe group consisting of 2-(3,4-di hydroxyphenyl) et hanol
or a glycoside thereof, a plant containing 2-(3,4di hydroxyphenyl)et hanol or
a glycoside thereof, an extract of said plant, a hydrol ysate of said plant,
and a hydrol ysate of the extract of said plant (excluding O ea europaea and
an extract thereof). 13. A conposition for prevention and/or for treatnent
of agi egnt\éﬁihqlﬁgconbag_%4a&ih';a%ngsﬁeﬁgmb@rthsﬁb@ct egrfram t he viduie

consi sting of 2-(3,4-di hydroxyphenyl)et hanol or a 10 gl ycosi de thereof, a
pl ant ntai i ng._2-(3,4di.h h | et ha i r , an
ext ract%%g esogs’d%f))l ae%&%,r%gthég %i%%a?g%(#t ’s% %@&%ﬁﬁaﬁ%%?ﬁ%ﬁ.%@sagﬁ, of
the extract of said plant (excludip ea_europaea_and an extr.act t.hereof).
14. A éaﬁ'p(?sﬁl}idg‘??]é’%tredi% 12ébe a?1’§tg‘ﬁ‘éqco?fi famg plapt a(r?d‘ciutdr&%, Wifer ei n
a plant containing 2-(3,4di hydr oxyphenyl ) et hanol or a glycoside thereof is
at | eaSuropaSre @ adeledittad s AR )gr oup consi sting of O ea europaea,
Lam um al bum Euphrasia officinalis, Prunus persica, Mpnordica grosvenorii,
Rehmanni a gl8ut i ndsacombant agon pEpirl | imprPremerigoodsiliven, fEahitraper
angustifolia, Prunus spp, Plantago ovata, Prunus japonica Thunb, Conandron
r anmondifeirdgs-eSabglch eindUse, £&¥ upteatiieRrt BEUBUL iaeme i idea;d s, mert s
fragrans , Chlorella vulgaris, Celosia argentea L., Carpesium abrotanoi des,
Bal I ot @ Nifi3ys BASGUAKIG L GRsifed RuddQi R Mo dide JRAIRNORN SseusPpi dat a
var. siebo ci'l I, G stanche sal sa, Conocephalumconicum Digitails |anata,
Digital] utea, Digitali i.gi talis sp; I hi ns
Porsytfifa 01 parsathviPekpRHnRY) EnaRbd '3 5 MR1vEREINE" PnoLROERS®

gl auca, _Hem phragna heterophyl | asm num tiforu Lant ana canar a,
etio 00 BT SO £t 2T g At I ERORP LAY LL P OSEP BheEn A P U

Lysi onot us pauci fl orus, Magnolia obovata, Nyctanthes arbor-trjstis,

OCsmant i nesifat isgusextPat aforfaid plsdoerd Y PHRIBE F6 1 i G fitum

Pl antago maj or, Prunus grayana, Quercus stenophylla, Ranonda myconi,

St achysarsi ebdiylitol Byategaf r ehecakatractSerfi sgd dv wlgarti s(exrasrdimgn @kemac,
Jasm num of fi nal e, Ligustrum |l ucidum Verbena officinalis L., Mnordica
char antdiadpaeanthd/edrP e e 281 Sixed.. A conposition according to any one
of itens 1 through 14, which further contains at |east one nenber selected

fromamong an S- GONL AL 99 FOAPRHRA itiiioveheh 5 UPP! Kiéﬁé%c%tﬂc% ebre, a
protein that contains cysteine and/ or cystine, a yeast that contains
cystei and/ or cystine n Vi ] : oNAsiS i di ng: any
one of rkie?rer%relv?rh%/loounghari , ]Sm%rrei% %n%%@rrp%éi%i on |é f%lrnscg]?cg%ijs@gloéﬁ
parenteral use. 17. A conpositiqn according,to any of itens 1 thyough 15,
wher ei IFYH Bbinfo'si 1§ 6 irg“? B erifte %%d oﬁl?’ﬁet}%%%r.oﬁ%.c%%b%%%?ti on
according to any of itens 1 through 17, wherein the conposition is a drug.
19. A cohpdsi(Bi.dmddbrergxypheavangtéiacdt Prems TLKOCSIG 15heRRefei Pt he
conposition is a food product. 20. A conposition according to item 19,
wher ei mpldret f contpiningt 2i-$3a4ndihgdeakivphkenyupptbasal, oax faingiyomaidé ood
product, a health food, a specified health food, or a cosmeceutical
productthdreof, 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



Hereinafter, the present invention will be described in detail. The active

i ngredi ent discovered by the present invention,

2- (3, 4-di hydr oxyphenyl )et hanol, is represented by the follow ng chem cal

formula (1). OH HO ~ ~ HO Exanpl es of the glycoside include glycosides

conposed of nonosaccharide, disaccharide, and trisaccharide. Exanples of

such saccharides include allose, gal actose, and gl ucose. Specific exanples

t hereof (2) ide 2-(3,4di hydroxyphenyl) et hanol -1-0-~-D al | opyr anosi de,

2- (3, 4di hydgoyypheny! ) ethianals8) - O o D-gphastopyrémesiteing  2-(3,4-

2- (3, 4di hydr oxyphenyl ) et hanol - 1- 0- ~- D- gl ucopyr anosi de (see the foll ow ng

chem cal,.faornmul a n 2.3, 4di hydro lpeethanals8' - On ~< l,ugo ~ (3)
%é_hp%lrlog%pﬁge%é r%?th{al%o Jydg ?é?%%@id)e o8, - Oa el FaueoRys

(see t cal formul a

2- (3, 4di hydr oxyphenyl ) et hapol - 4' - 0- ~- D-.g] ucopyr anosi.de (see the fallow ng
chenicé@%QNRﬁﬁ%F(4-)%Yﬁéogyﬁiﬁﬁppgs%ﬁfanﬁiéat'o?n%bFa%H%ﬁﬁﬁysate ot

2- (3, 4di hydr oxyphenyl ) et hanol fromnatural materials include extraction
from Oté® caK5pach. af@ics BlaplanfexebpdbRei (Y WBPESHE ORGPy cBRT detn

t hereof include Lam um al bum Euphrasia officinalis, Prunus persica,

Monor dieces rgrads wérearaidf) .Rehmanni a gl uti nosa, Plantago psyllium Pl antago

asi atica, Echinacea angustifolia, Prunus spp, Plantago ovata, Prunus

j aponi ca Thunb, Gonesfise$itasPndbei demrSivebadt ed £ Zpad moRauyu st ummote, orPr unus
arneni aca, OGsmant hus fragrans, Chlorella vulgaris, Celosia argentea L.

Car pesiyym of A0PLAeS,n Bahh Pt A RLYM 2rcBomeRR /) HUIGRM L8 Bskh@dss,
davidii, stanopsi s cuspidata var, sieboldii, G stanche sal sa,

Conocephal um coni cu Digitails | t i Qi tall e i gi.t al

pur pur é"g‘,l gFPﬁFF%%p,a’gotrlgﬁtS%i a&g(%sgﬂéeﬁgée,qj o%;é/(fjﬁ?g \?ﬁﬁ‘%l Lsdsli@rra?ro#%xi nus
j aponi ca, Fraxinus arnus, G eichenia gl auca i phragma het erophyl ] um
Jasni nFRMAATEIE uRf Lgﬁﬁéné"éégﬁa PX%B§88§&égggbﬁﬁﬂap8ﬁicﬁnjg{§%ﬁéﬁ¢%nn

j aponi cum Ligustrum obtusifolium Lysionotus pauciflorus, Magnolia

obovat &-heweafantahasl arthoren id isting %%&W%@F%Y@E@}Y%@i% P¥ oker us,
Pht hei r osper num j aponi cum Pl antago maj or, Prunus grayana, Quercus

st enophylyays iRbnotidareyLonen Skachys siebod i pl&yti nga hwtiduste Shringa
vul garis, Jasm num sanbac, Jasm num of finale, Ligustrum/lucidum Verbena
officinalis blanMymh ca ahalsdiysate , o@ndcer ericeacperst caaitid pldmt

addi tion, exanples of plants containing DPE or a glycoside thereof include
plants el oGy (o1 dde AL Nhnd R | 4:08xa SR 0L @82 P, hyperi Ci na,

Cal ceol ari a sp; ssinopsi s sinensis, Cassinopsis nadagascariensis,

Cassi nopsi s ; Q stanche. sal sa; [ A ] ond | r

nyri coi des; ﬁfgiE%J?%m?%?}ﬁb?%egoglgfgggggé#g;a%?gﬁi;%éﬁeé%%ggtailsggl
grandi fl pra ssp. ferrugi nea; Fraxinus, angustifoli Fraxj nus_i.nsul ar]

Fr axi nlﬁaﬁ%%?%a;wgla‘%ﬁ TR 2T eXT cheA et I8 rﬁ“?f%ﬁo??/ja?ffﬁﬁ% Ef%ﬁojfﬁg
stolonifera; Leonurus glaucens; Ligustrum peduncul are, Ligustrum

pur pur aBTRHB,  ldogisstsitdmds ppo £ Ly A ohbit 4 gy A RhARY N +RaR U alofyssdn;
Monor di ca bal sam na; Orobanche arenaria; Pedicularis plicata; Pedicularis
seni t orghycdeddeul ar ithesmiofat a, Pedi culmramst st ri apatadndnBedi cubarldsé-
striata pall ssp. Arachnoi dea. Penstenon ~ crandallii;, Phloms linearis;
Pl ant agei Ky @sskPhéryl PhemdneD bestd f@lyeos Ri@nthgoeoyosumosxthamt agh sp;
Premma corynbosa var. obtusifolia, Premma subscandens; Prostanthera

mel i ssi %g#a ap1 2AEOPRUNAIIR 1RAAAKA, 0 SCEQPAULBEKR , SGRROI I hy Pt SCPWEte of

| avandulifol Ta, Stachys officinalis; Syringa sp; Teucrium chamaedrys,
Teucriu ol i \er bascum spi_nosum roni ehl Ldi ol d rogj,ca
fuhsii :mé%d ed%sqaé:ntchg%t u%%f%sf;q% kﬁg%cgﬂldgtﬁ a;b#\%%boéu"lﬂed?paa ae\?‘l\ég; 2h
nuner ous Elant spp.; Orthocarpus densiflorus (O obanchaceae); Retzia

p
capensi @%Xtiact HaeLaebla cal otropis; Sanango racenosum Strobil ant hus sp;

and Trichomanes reniforne. In the above-nentioned plants, there can be
utilized al11l3. 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
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parts that contain DPE or glycosides thereof. Exanples 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-nentioned plants can be used "as is", or as extracts,
hydrol ysate extracts, or hydrolyzed plants. Exanples of extraction nethod
t-o obtain DPE used in the conposition of the present invention froma

nat ural substance include a nmethod in which a dried product obtained by
dryi nggf,easeygeopacatiepyes, a hanogenpglenther eafgntminime obt ak-néd by
pressing O ea europaea | eaves, or the like is subjected to extraction using
an apphoRrhabeyBALKENS cthaRydr Uy Sqlyeatamat die i Oraledektpasens s
cases), the insolublfe matter is renoved by filtration or the like to renove
the solvent fromthe so i nd-t Qhe.t.ar u nges. | taisned by
an ordffia ypﬁﬁpi’ié%l%%é#%%é%%tghgﬁ gglgoﬁﬁﬁﬁnéh?%%gt%g?g%ﬁ§ﬁggﬁqgh?§ﬁcase,
it is desirable that the purifjcation b r formed by performn hi oassay
in par &PPel SX WGt t 19 i AEF cePi%?Er G?ﬁgﬂf ¢Hﬁeg§€?iv?$§08§§a égugnan

i ndi cator. Exanples of solvents to be used in the extraction include:

al cohokstzach &sewephanol , ethanol, propanol, and 1,3-butylene glycol;
organic 16 sol vents such as ether, acetone, ethyl acetate, hexane,

cycl ohexanel4di chl ecowetshaien acdockliogoftor anyacdenatferiteMsode ol vertk s nay
be used singly, or may be used in m xtures containing two or nore solvents.
The exfyr agt 18N ¢oRGHLNOR I aR@t cpARLIiGUNg 2y (13i,i-t ed, but the extraction
can be perforned at an ordinary tenperature, for exanple, at a tenperature

of 5 tﬁi%?ﬁro&&%%%&%ﬁb%t%%n%ﬁ 82Ca 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, Plantago psyllium, Plantago
asiatica, Echinacea angustifolia, 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 wviridissima,
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

11



In regard to the pressure, the extraction may be perfornmed at ordinary
pressure, under pressure, or at a reduced pressure. The extraction tine
varies according to the solvent selected. The extraction tine may range
fromseveral mnutes to several hours, and the extraction efficiency can be
i ncreased by performing a repeated extraction or a shaking extraction, by
éxtending the extraction tinme, or the like. Furthernore, the hydrolysis

i ncl udes: deconposition by neans of an enzynme such as esterase;
decompgablibalsby PRaAS: PhsBethbhO0) H30hSEUSUCIbBsLAG | G, bagtenisa or
yeast ; “deconposi tion by neans of an acid such as hydrochl oric acid,

sul furic acid, acetic acid osphori id, citri.c .04 ) AGLI {.d,
tartar PEAZEPE, gﬁﬁﬁFFE 55F89%§Vi@§ri333%%9g 5&3%3édo§%SgP'Fo% %%&%Hfl,

neans of
an al kali such as sodi um hydroxi de ot,assi_.um hydr oxi de, and the |ike.

or.

The coR¥Finga SPtAFYLEILRsi SYFINFEt VHARE S ar By M E&HT 7 ¥ HE Thse
where an enzynme or a mcroorganismis used, hydrolysis is ordinarily

per f or méd ihed el7 Ligyshrowi nataidums, tbepderpupsfacinal éfpérat MOBQGHIAR t o
55C and a pHof 3 to 8 wth the tenperature and pH adjusted to val ues that
are apphepanata flar, thel eexyms cer peEreriear.gani sm used. I n the case where
hydrol ysis is perfornmed using an acid or an alkali, this hydrolysis is

ordinarily perfonmedniRsi®iPn @cdbriEawes @i sy emeerts dtieas af thriougtb wt %
and a tenperature ranging fromordinary tenperature to 60C. After the pHis
adj ust g4 | RGeS SREYNEOREEALIALC L1 hedspr OHE tReRAl: DS 0BbALACH fdiPM
such extracls or y roFyze extracts by known nethods such as
freeze-drying, distillatjon under reduce ressure, d- r r
vacuum 'gng?nah%’%?f?)%?/”bjr?ﬁ ng R urig'PingatJr%n am§§§§§§ar£5ﬁg§g of
particularly limted, but for exanple, purification can,be perfornmed by

nor el PFASE NG ravBreEeiRasd Thr 6RREBPSpIY S W A5ur 74t | 68 SEAR e 2
performed by conbining recrystallization, reprecipitation, decoloring
treat neest déedordon teg it eatsteitng  and athey g idare TR hfo e f T oned
conpound can al so be obtained by a chem cal synthesis nethod. For exanple,
t et rahydr of wean (ATHOmposition 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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and lithiumalum num hydride (Li AlH4) are cooled to 0C, 3,4

di hydroxyphenyl acetic acid is added under agitation over a period of 20 to
30 minutes, and the tenperature is gradually raised, followed by reflux for
6 hours. After the reaction solutionis allowed to stand to cool, the
reaction is stopped 18 by adding purified water and | 0% hydrochloric acid
f.o the filtrate. Next, an extraction is performed using ethyl acetate, and
the solvent is distilled off under reduced pressure, to thereby produce a
dried produgt,.The sdried prodpctskacPuriddedidy whhicapgebesekupad in
chr omat ogr aphy, to thereby produce DPE. For exanple, DPE thus obtained is
reactegﬁyﬁhﬂ tetraacetyl -a- bronogl ucose and the mxture is acidified by
addi ng &frtitc acid to produce a precipitate. Then, the precipitate is
col l ected and concentrated by centrifugation, followed by drying.i.n a
vacuum desi &&&t G tddiend noRESHFEuSiePVsLate BYs Tﬁ‘ed@rﬁ?(ﬁ%’tti rfdwaegbtrﬁqn The
dried product is then dissolved in anhydrous nethanol, and is deacetyl ated
by addi2rg 33 426806 hyoingtiymi eofy 19 edihamodet By stePnes ardiaday theexdol ket
solution is neutralized with 6N hydrochloric acid and the insoluble matter
is filtereadday meansilef @)f.ilter paper, followed by washing with nethano
and water respectively. Then, the wash solution and the filtrate are

conbi ned, and the m xture is concentrated and evaporated, to thereby

produce a OH
0
" Q (1)

HO

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—l—O—B—D—allopyranoside, 2—-(3,4-
dihydroxyphenyl)ethanol—3’—O—B—D—galactopyranoside, 2—-(3,4~
dihydroxyphenyl)ethanol—l—O—B—D—glucopyranoside (see the
following chemical formula (2)), 2—(3,4-
dihydroxyphenyl)ethanol—3'—O—B—D—glucopyre (3) (see the
following chemical formula (3) i 2-(3,4-
dihydroxyphenyl)ethanol—4'—O—B—D—glucopyranoside (see the

following chemical formula (4)).
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crude DPE gl ucosi de. Subsequently, the crude DPE glucoside is fractionated
by ODS col um chromat ography and the resulting fractions are concentrated
under reduced pressure. Then, the structures are determ ned by nucl ear
magneti c resonance (NMR), to thereby produce

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

(-DPE- 1- O ~- D- gl ucopyr anoci de) (CAS; 76873-99 19 9),

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

(DPE-3' - 0-] xBrghWcopyr anpci dejndteidls 142542- 89- Mbt@ing 2- (3,4~
2- (3, 4di hydr oxyphenyl ) et hanol -4' - O ~3- D- gl ucopyr anoci de

(DFE T d-DUhAGARAaROSLdD (A S0002c0000)  HREp1a4:01 voamin

thereofjl I'n the present invention nay be a conpound In a
plant, a_conpqund in a Jrant extract, a.co und ip a,hvdrol ysate aqbtained
by hydleﬁﬂt;Ff‘ir‘T:%g}oéi1 pé’%?rlﬂ (g 3 ‘BPEﬁPa«S?fracﬁ’far@&ceosrrp%gnalséggi nc\écri‘ aﬁng%rqafyi ng
such a extract or a hydrolysate, or a chemcally synthesized conpound. DPE
or a gPP&ospHe & hER¥6PShES atkebesforlngiudta LAMHHBNOR R ntrRdiasidar
gl utat hi one synthesis, and can be used as a glutathione potentiating agent.
Fur t hepifirieinal ieverP momes sppesiior , eManirdiare bgrobvanaesdiby Redimegnsiech a
gl ut at hi one potentiating agent in conbination with an S-containing conpound
that iglatSewses Ofpleyiagjone psy Ylrieingi N Hikaltagent aisistoiyst ei Merandaea
cystine, a yeast that contains cysteine and/or cystine, vitam ns such as
vi tam nGaRd sditiam BlanJd GYd NalilfaddlRiddd, 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 wviridissima, 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, 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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pant ot henate, or the Iike. G utathione is a biological antioxidant
substance that is present in plants, mcroorgani sns, and various tissues of
all mammals, and two types of glutathione, i.e., reduced glutathione and
oxi di zed gl utat hione are known. The oxidi zed and reduced states of
glutathione are regul ated by a so-called 20 redox cycle in glutathione
per oxi dase and gl ut at hi one reductase, so that the function of gl utathione
as an anti oxi dant substance is maintained. The site that is necessary in

order 1o cayge Lig; apehat i aRaph1gaChyfunsidens ofcaltdaionads e S

groug of the cystelne IS a constituent nmenber of gl utathione.
urther enera I gnomn r ut nel.u ) ction
S R e s AR R LYo MU Lo L L AT i e B ) AiA daiPOl
storage configuration of cysteine, and 4) regulatlon of baS|c cel
proces§égidieR-as DNA synthesis and i mune function (Pharmacol. Ther. 1991.
52, pp. 287-305, Raven Press, New York, 1988. pp. 401-417; Proc. Nat|.
Acad. Sci. OSAcedda@iag?, hyper3943a3347ca35z@01@w R, 55:@?512@2351@ 435
438) . Conceivabl e causes of the consunption and exhaustion or deficiency
of gl uksahlkinede ,i Ncloade ierogisdar i | yadagarsdary exarises s s sdcpaidat i P ist r ess
caused by active oxygen and the |ike,
Cistanche salsa; Clerodendrum johnstonii, Clerodendrum
myricoides; Digitalis ferruginea 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; Plantago
crassifolia, Plantago hostifolia, Plantago myosuros, 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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and causes such as radiation, ultraviolet light, alcohols, chem cal

subst ances, drugs, and heavy netals. Exposure to such risks on a daily
basis results in a loss of the glutathione function described above, which
may devel op into di sease. Furthernore, the production |evel of glutathione
generally decreases with aging. For exanple, in the case of acute
rrespiratory distress syndronme, which is one of pul nonary disorders, the
patients in 21 nost cases show decreases in glutathione |levels, so that

oxi dat 5¥€yvalibeas dahat reauEes SuHAald Viea clanmgen; | sttbeilanghael ks ;i and

generated. Exanples of disorders that are associated w th gl utathione

incIud?iigggkaq%gag%nignge[oughening, i nflammation, darkening, and
producfion of spots an reckl es caused by exposure to ultraviol et

radi ation; acute or_chronic alcoholic_|liver ge d - exGessi ve
i ngesti on ofPalTEhALOY ¢ VAT  HHRg Bgﬁgta’bﬁg%%%bﬁFﬁf?§5099¥%é?§9igﬁ?’Iiver
damage, hepatic insufficiency, or hepatitis caused by drugs heavy tals,
and ch@ﬁt@élﬁﬁﬂiﬁ@ﬁﬁ%ﬁ%naDH%cPéa§éﬁQQﬁ%ﬁﬁﬁm$@ﬁ?%%5thEE? Eﬁ?ﬁiﬁﬁu#ga

di sorders caused by ultraviolet radiation; allergic disorders; immne

di sor deastsudhcdndacqeimed paminse stehi dised®pvepndsdeis pludsnarfl AN der s
caused by tobacco snoking or the like; chronic renal insufficiency,

cancer Qesdghpages anthda®aig phenengrs rtteat) ;accaramp Uity sisoltoyissadh & ng;
various types of arteriosclerotic disorders such as ischem c heart

di sor ders,+ sALRRN A$H810SistedadPidndamedimpai rment type henol ytic anenia,
myocardi al infarction, angina pectoris, cerebral infarction,

cerebroaterigscl gggéggmﬁgggoéégrﬂsﬁt§a[:g;1acg§; usepebv gl and neygrolgical

degenerative i sOrders (Cére em a, amyotrophic lateral sclerosis,

Al zhei ner' s di sease, Parkinson's disease, ,Huntington's chorea); adult

respi r &XFOR rigam RN ST SRR Qofoﬁgcﬁéjrlry%ﬁc?& naahciso'n i nsufficiency;
22 di abet es; nephrosis; hypertension; obesity; latent_viral  infections;
gastric ul c@xempias t0f ErEEACEAPPadtiNAGr tQl BPERAPOMPH e8P AR tHP cells
of various organs such as the liver, lungs, kidneys, skin, and brain can be
i ncr eagethgnys inrienot o figthhe pepsehdsiigiventgian af htrona. nprRRr@l S sterstle

t hereof has an effect that pronotes intracellular glutathione synthesis,
and ar g usefdd & nmkhaopr avenih Dfh aad drieat nEddwdt acdisbdndér byaudbedihy a
decrease, deficiency, or exhaustion of glutathione. A conposition for

pot ent iAtd NG Gl AL DI QN8R dS, usaldtoddhddEviandiddr and fuesd nita Died by
di sorder cause y a deficiency or ‘exhaustion of glutathione, a disorder

caused by oxidative stress attri | e td ve: pxygen appthetkihkersa
liver dsordet? sé\c(ﬁaase%léo aeégor l%%&%%i’c (ga cgﬁlcﬁl i glfeléver damage, hepafi c
insufficiency, or hepatitis, a kidney disorder, a .disorder. caused free
r adi cal®%rr & PRI HEE uth az%p’%PI?’pr?%e P10 e, & kb’(lc?rr%ﬁ%‘%/s d?rs%‘?ggéf/ngaused
by tobacco snoking or the like, cataracts,,agingb and the like, and is al so
usef ul i pepfeveadnt(isf soRe fAAf@S)on B vAPFBULEPLRgIAS tE&dch st FRPYOVenent
of liver function, or inprovenent of kidney function, inprovenent of |ung
functi dry Bidrpleasiosf dhe thi sdrider ¢causeempyea g | Giodiveptor f&RRausi®on of
gl ut at hi one” include: acute or chronic alcoholic |iver danmage caused by the
excessi ML nues) | ahdf takcotwtge 23 sudstertcadatmgetican s eb i nezhobiyot &8 or
radiation; |iver damage, hepatic insufficiency; hepatitis caused by drugs,
heavy nel @] $arPrpGherl €aliSHDREARSESuchOWRr Idtd \Btin | dHREM S Ei)g . OF In
aut oi nmune di sorders caused by ultraviolet radiation; allergic disorders;

i mmune di sorders such .as acoul [ e defici oK e L SERSHLE

hear t d%éjo? d%?%?’cgt%ar%ctcge;sq%%ér ebr a?ﬂgﬂdtggu 3:%9’#‘1(:{?' %egener%ti ve

di sorders (cerebral ischem a, anmyatrophic eral...scl.erosj hoer's
diseaséﬂ’P&PE?ﬁ§8ﬁn§ &isBé%%?sﬁﬁnﬁthg%ﬁa%igibrgé?? adﬁ?tléggﬁé%g g;ggorgan
i mpai rnment syndrone; bone marrow fornmation insufficiency; diabetes;

nephr ostkutafbterenseebivibesi e§edat #er 0381 e+BS+S2PE ent FXFEPLERAT e@Fi ons;

gastric ulcers; and the like.
solvents to be used in the extraction include: alcohols such as

methanol, ethanol, propanocl, and 1,3-butylene glycol; organic
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Exanpl es of the "di sorder caused by oxidative stress” include: cell danmage,
i nfl ammati on, darkening, production of spots and freckles caused by
exposure to ultraviolet radiation; pulnonary di sorders caused by tobacco
snmoking and the Iike; chronic renal insufficiency; cataracts; ischemc
heart di sorders; gastric ulcers; cancerous changes and agi ng phenonena t hat
acconpany physiol ogical aging and the |ike. Exanples of the "disorder
caused by a free radical or a peroxide such as a |ipid peroxide" include
vari oug ot yRes sOf stidrerifnsclefwdi ¢ disetdres suehyas mseharme; heémidane,

di sorders, capillary inpairnment type henolytic anem a, mnyocardi al

| nfarchlAlondiahd BSehabidmetHaBR Aladd ek oLl Ylad . Those
arteriosclerosrs, ‘and cérebral 1schema, which are disorders of the
so-cal l ed vascul ar_system Furthermre, rou ni o] e in. i ke
are al §8qivr‘?@l det®¥n }?ﬁi su%%#legsolrn rTLD he 9%s- g‘%ﬁt aiB%i n%s%%rrp%ﬁn ﬁ%gélgg a
supply source of cysteine" is a conpound that has _an _SH group.in the

nol eculcOTEFAd NiRG (s QTbBPRRCESVRALSar e %-E§§F%Fﬁé°§u5§?géﬁé§ndé¥%ved
by a sulfur transfer reaction from nethionine. Exanples of conpounds each
havi ng nart SHgrioupldmgt ubembbied nobulti titecexoragfiinmat BrBn®S R gned

gl ut at hi one, acetyl ated gl utathi one, glutathione esters, glutathione

hydr ochltordrdesrd glditat témmer dhosphat es, eaadphe ut athbonemperfadtes @f S
derivatives thereof; cysteines such as cysteine, N-acetylcysteine, cysteine
hydr ochl ory-dg, P¥g%ggggﬁ§uhgakg,sgqg.cysteine phosphate or derivatives

t her eof ;" mer capt oet hano nmer capt oaceti ¢ aci d; nercaptopropionic acid;

ammoni um t hi.Q| 3¢t at e; s@ﬂﬂ%a ' i i1 PR &8 DEmed
non- cyst ei neﬁsﬂ%ﬁ%rrg’t é:g)n?crl{{c%)[g%gé ut 'n(r)‘etl’n%iE!;n>1bdtI(e?ildc?ttqod,?ﬁ na &
L- 2- oxot hi azpl i di ne-2car boxyl ate and cystine. Exanpl e ) i{n and
yeast %nt%qﬁq?grycﬁﬁeeﬁ%eand?rﬁfercypsﬁ eu'rei’nccfrud-’lzlc v%e@?%%%&\?%?géé?&é%rum
al bum n, lactoal bumin, keratin, feather extracts, human hair extracts, and
yeasts cont &ihf n@XIDEasit st e iMR atfRoRS (ARIP LM eadP yedit atrt it ar
yeast). However, such a protein and yeast is not limted to these exanples.
25 Exariasedf t fike" exttamictid'oni rcimedenay t apnae BEromhisevardl winwweh BZ
(riboflavin), vitamn B6, vitamn Blz, vitamn A vitamn C (ascorbic
acid), odtagéwefhl vihani s, E, anit athe Kexpaaicatibeni e ffdiad,ercat cicam  be
pant ot henate, biotin, folic acid, nicotinam de, and nicotinic acid. In
addi ti oo tdieyed n%&Ud;?eP%t&@ﬁdgveaS_ ebpkhesa vékeri@siodher canpasaking for
protection agalnst "ultraviolet radiation .and/or. for skin whitening" refer
to a composition t ' [ s BXi st | p and
TR P e Rl R e P R S o D

freckl es: e excesslve production of

mel ani n and t he deposition.of thi | ani n., _Accaqrdi ngl Lon
techniqueslﬁﬂﬁ?%ﬁ$ﬁﬁF%I BHEBSEBSEEgEF&ﬁ oﬁnﬁgﬁgﬁﬁﬁ pg§88§§?é§g%%gsgéﬁing
substances that inhibit tyrosinase, which is deepl anolvqg in nelan%n
producth#PSF@ﬁe@%r?nFﬁ@enﬁéﬁ&n?§m@ﬂt%ﬁﬁ§Qﬁ1qﬁcqmﬁgiﬁﬁﬁﬁﬂn Y Rt T ot
differs fromthis, and is an action that depends on the pronotion of

i ntraced| uhacrsyngaesss obughut ashi daetivel adid | fAaaRSE1a woOX ypESast:e.
eunel anin which is black nel anin, and pheonel anin which is |ight

r eddi shg b oo 8Bt 86t Nby! Mieaanel bfil an glaitdat fohe aactisydarpdhie pheoaeldni n
production pathway in the process of nelanin production. An effect has been
experingpi allycrepord ed dde v chidibe addidsip®drafe gkutiat hi enerie phghant
produci ng cells causes an increase in the ratio of pheonelanin, so that the

cells show a li%QEemHE%égiicchf&[O%u%ériEnﬁﬁﬁ&i Def mataalic 19884 . 93ndaPp-

100- 107 ?cih?tﬁernbre, i's” known't hat gl utathi one pronotes the effect of
vitamn_C in copverting oxidized dark anin into d,. ] el ani n.
The inp?%%%ﬂ%ﬂ?15+°%iBﬁeﬁ?aﬂﬁp%gi??oﬁlggiéx?gfbn%ss%gggﬁgfPgégpgéggaﬁ t he

| i ke has been reported clinically (Japanese Journal  of Cinical .

Der mat aPegyssiws7hygdyoxyge, pi‘)@d7¥l§>e 7b0%e . pi GhenECRRHELPRI BE ﬁHdEBEﬂé}S
freckles, and the like that have already been formed can be inproved, and
t hese spstsovorpéreckbesrtunlbmitedht bnédinbyha ghaeavhesfrean enzyme or

a microorganism is used, hydrolysis is ordinarily performed for
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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 substance
(Food Chem Toxicol. 1994, 32 (1), pp. 31-36), DPE or a glycoside thereof
in the "conposition for preventing cell danmage or repairing cell damage
and/ or repairing cell damage" of the present invention exerts an effect
that indirectly alleviates or repairs damage in cellular menmbranes or the

| i ke that are attacked by active oxygen, a free radical, or the |ike that

are generated LLomoul sigde, f he,Gel | fug £8n30,8XLeENAle GASE, Syie ama

ul ! i hon or ?ar0|nogen|c sub nces, by pronoting the
intracel | ul ar thesis pf, glutathione,. a s _exerd. f.f

differé Promf Pt 70 o Yot | éh%| | ﬁmmH%F?E‘dgge%ggandgg ?ﬁ#%dg}fgg’ha%?%een
in a conventional antioxidant substance. 27 DPE or a gl.ycosi d thg{eof
has an HRfeGrS RADIFRIHRE 1Mo HrodRErBa OF PLGFOPARFIEYS are .  If

synt het ase, gl utathione reductase, or a cystine transporter, so that DPE or
a gl ycdadiedecaser edfersanhpérobesias isn perfoEnedgrEdinent afn &OrfhoSFt iBhs for
pronoting the production of y-glutanyl cysteine synthetase, glutathione
reduct aggalqr, amyssthpérslanspotlteprdEmatdidynyrey fOREedr far gPydogicde? 4
t hereof can further be used in conbination
hours at a concentration of 2 to 15 wt% and a temperature
ranging from ordinary temperature to 60°C.

After the pH is adjusted if necessary, concentrated 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 (LiAlH4) are cooled to 0°c, 3,4-
dihydroxyphenylacetic acid is added under 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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with at | east one nenber selected fromthe group consisting of proteins and
yeasts that contain cysteine and/or cystine, and vitamns, to forma
conposition that is used for pronoting the production of y-glutanylcysteine
synt het ase, gl utathione reductase, or a cystine transporter. The

y- d ut anyl cyst ei ne synt hetase, gl utathione reductase, or a cystine
transporter has a commbn consensus sequence in their respective coded
genetic control regions. This is the sequence (RTGAChnnGC) which is called

the a“bgoxwﬁﬂﬁ%r%ﬁﬁoi%@l ¢aRRt. Thanscdd Pyt Jaalais sHehdastdr fheand
c-Jun control the ‘expression of these genes in a cooperative manner via

t hi , t h . .
Vi ng Ay SCBr of SR E NG S A ST ERSy e 005 IRTR SR 3570 9976).

I n addition, exanples of, other e S at_are controlled by._th

incIydéngiU?%?hﬁ8ﬁ¥e§ttr%%spé?&%ii%ngyégeuggﬁﬁo§ﬁ%lFF%iaEF ¥88ﬁ§df§%§ﬁ2§§,
ferritin, 28 gl utat hi one punp (GS-X punp), uridine di phosphoglucuropate
t r ansf éhasebyamdoduessd sk elr ifge p)m@qﬁtanyrr%ﬁ‘stdéilr?éi Fradittases ilglrahf yne

that acts as a catalyst in the presence of magnesi um when glutam c acid and
cystei by (sdlima aeldscdemposingrgtdgtapne)tarddsidedr@lure FRedback
inhibition of glutathione to this enzyme occurs, the activity of this
enzyme is theught ckampeet he pate- liHdd i N@btained is reacted with
tetraacetyl-O-bromoglucose and the mixture is acidified by
adding formic acid to produce a precipitate. Then, the
precipitate is 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 is neutralized with 6N hydrochloric acid and the
insoluble matter is 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—l—O—ﬁ—D—

glucopyranocide (DPE-1-0-B-D-glucopyranocide) (CAS; 76873-99-
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step in glutathione synthesis. The d utathione reductase is an enzyne that
irreversi bl e reduces oxidized glutathione with the participation of
‘NAD(P)H. This enzynme is thought to play an inportant role in the formation
of an oxidation-reduction state in cells via glutathione. The cystine
transporter is a nenbrane protein that is present in a cell nenbrane, and
has a high specificity for a basic amno acid, especially cystine (which is
one of S-donors) and glutamc acid. The action of the carrier is as

fol  owg; namnely,_ undertad xGhanga 13 anspar- Af il @Rt
g: ut a\r,:?& "aci d, )ét h@y’éa;aﬁl?l r OI”J(}%I’II’%?} Ilé functi on3; ina fc??r% that rel eases
gl utam c _aci

d inside the cells and incarpora Stigne out S| t el |'s.
Thedcys(PiPﬁe_ 3 ﬁgt_%rg_fgﬁéfﬁgﬁé'ﬁaél& cilgiteé t(%é@cfel flgﬁﬁc’g%t |tsc? i g)gt’esaﬁcﬁezt h@e’ £
production of glutathione via cysteine. In recent years,,6 a 50-Kil | t on
cyst i néihwsrepaphenyle &thedolch) adHegit ueloméf&,n%&?% t“?%Fs“’oe‘c%‘ﬁg’aDz‘g
clear that the carrier participates in the transport of cystine by formng
a het egdugiopsir agioct dg) AREAGrt | éP Aedfy ®hai n (4F2hc) which is known as an
antigen activating a | ynphocyte. The conposition for potentiating

gl ut at hi one D@E tdre aprAyents lidey drite e iehhdde argedasised dad Preodwrasemh or al
or

invention may be a compound in a plant, a compound in a plant
extract, a compound in a hydrolysate obtained 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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parenteral drugs, or the |like. Exanples of the above-nentioned food product
i ncl ude nutraceutical supplenents, functional food products, health foods,
speci fied health foods, cosneceutical products, and the |ike. Drug

adm ni stration nethods that can be used include both oral adm nistration
and parenteral adm nistration. Exanples of the parenteral adm nistration
i.-nclude rectal administration, injection, and the like. The conposition of
the present invention can be adm nistered in the formof customary drug
fOf”P'?EPBQ Ry TbXk ROt e a6ATBASI beeBxWHEBeaanal bdudk thiiGuled rednctaxsieq
carrier tor a drug that is suited to the nethod of adm nistration. Exanples
of the forminclude; l. i e ] r iRg

ar anul 8. CPa5I S08. THRG S 8hs B e T S & s aa as oo ontaenets
suspendi ng agents, and epnul si.ons; freeze-dried formul ations; or the Like.
Those f8r MAAYEIASan BB pSdbar '3y bF dPFREFTSREINS " %@r% egoof:aﬁlﬁ’g
non-toxic carrier for a drug that can be used include glucose, |actose,
sucr os&hes omegiat iean M opacllefuprhionaefy Wytatidiangy J2eFPgestE group

pol yet hyl ene gl ycol, hydroxyethyl ene starch, ethylene glycol, .

pol yoxyp&t mHeneysbebnéathpat tis agi ¢oastdtyenanimankas def gaivdaithiodeumn n,
wat er, physiological saline, and the like. |If necessary, additives such as
st abi | Fz@hfe rhieARCt afdBer £1Y Skhbahs, rdliexess, glaotatiioregentsludad he

| i ke may be appropriately added. Furthernore, in regard to food products,
the fonl 3licans.iTiy PSS Musd 1h{Proeuengges) sdetvangingoes cHee

ef fective dosage of DPE or a glycoside thereof is appropriately selected
and determ ned in,accqrdanc it a i-ght : 0 f the
subj ectr,adtlﬁ@elzfdrri%ﬂi §t r-ré?;1 ieor?esr \gutsg,o%(ér% %%?tﬁ%g\r%ﬁsc gfu%@%%ﬁ'l ;%icgn
formand the |ike. For_exanple, .in the case of qgal Qﬁg%niﬁ}rﬁgifgxaﬁg1
adul t ddsFEIUE % &fahidP ¢ GF o PEGEE ST F° 5 a1y
preferably 1 to 100 ng per day. Furthernore, in _cases where the fornul ation
cont ai HETAmeS TV EiqN niP orpRem t FaeTri s18%8upply ®8ur @8 Ry stRaHRE or a
protein or yeast that contains cysteine and/or cystine, an adult dosage is
pref er @dasss tNevd YOOk ,md 8. day., 49dr-t41dul &doc priefter.afigad0 St 5084y per
day. Vitam ns nay be appropriately mxed in accordance with the daily

requi r ey, agpungg . of3 sy avi;t angms. CEDL . exraznl €,99. t hd2capp .0f435-t am n
C, the adult dosage is 10 to 2,000 ng per day, particularly preferably 300
to 1,0%%gpq per day. The 31

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, ultraviolet 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
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adm ni stration of such substances nmay al so be divided into several

adm ni strations per day. The effective dosage of a plant containing DPE or
a glycoside thereof, an extract of said plant, or a hydrol ysate of said

pl ant or plant extract may be appropriately sel ected and determ ned
according to the age, body weight, and synptons of the subject, the

adm nistration route, adm nistration schedule, fornulation form strength
of the activity of the material, and the |ike. For exanple, in oral

adm ni gkt | QaseghesﬁgﬁagéeéfeésgydrPﬂl ys@t et Hfh ford anmtevaxtts actsd e that i n
the case of a hydrolyzed O ea europaea | eaf extract) is preferably 0 . Ol

to s, gg{%dﬁ%l@%rt%@_‘esgar%ac&” %'u\é Qr eb £l @bl Yvd RmdQR dM0;Rertk@y . 1ung

Furthern?re case contalnlng conpound that Is a supply
source of _cysteine, or proteln or yeast that contains cysteine and/or
cystlnéelés lfe@aﬁ%? tFﬁe formul ation, a dosage (in terns of the anount of

cysteine) is preferably 5 to 5,000 per day, particularly preferably 50
to 500 ng p&xag@lesT éldﬁloﬁdﬁrrsattlhg‘% G &5 S OF 3G Mo 19 TERP 1:31 %e

divided into several adm nistrations per day. Vitam ns may be approprlately
m xed \inic uslech ca flodamagte orskiim acv@h¢ariod wiind amaaddiony deqkianemht
anounts of these vitam ns. For exanple, in the case of vitamn C, the adult
dosage aingl 19rb8udt06R rar pepoday,amir freckaelsy paeded ablyy 8%posoré, G0 ngy
ultraviolet radiation; acute or chronic alcoholic liver damage
caused by the excessive ingestion of alcohol; 1liver damage
caused by =xenobiotic or radiation; 1liver damage, hepatic
insufficiency, orlhepatitis caused by drugs, heavy metals, and
chemical substances; a decrease 1in 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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per day. In the case of nicotinamde, the adult dosage is 0.1 32 to 100
ng per day, particularly preferably 5 to 30 ng per day. The adm nistration
'of such a fornulation may al so be divided into several adm nistrations per
day. Furthernore, the conposition for potentiating glutathione of the
present invention may al so be a product that is contained in a cosnetic, a
hedi cated cosnetic, a drug, or the like (as referred to in the
Pharmaceutical Affairs Law), in cases of external use on the. skin. The

Conposaabggtggy be,dsiehd s 2 Sky?eﬁﬁéﬁsﬁbﬁgucbﬁégﬂtfﬁ ana€sHtsi enrad
cream or a lotion, 'or in an ointnment or the |ike The dosage form thereof

| ud b d f
A A

t I emulsi ens, po systens, oily I|qU|d
systens, gel_ syste oi nt stens osol st ens, , wat er |,
t wo- | ayer s§§F§ﬁ§en§H& Jﬁﬁﬁﬁe}eYﬁi%elPaﬁé} syt O%bdflic%¥% is

no particular limtation thereto The content of DPE, or cosi de t her eof
in a c@ﬁ@@m&|&H¢ﬁcﬁsekh%rhaVeEseLHQQQua%ﬂéq?ﬁ%ra%%%%pr?ﬁge%§a§€IéEde in
accordance with differences in the synptons involved. The content is about

0. 001 be AQcwtelsepr dyeraivmptdngl the Bywathesdsed foglita thdtaale -anount of the
conposition. Furthernore, in

DPE or a glycoside thereof has an effect that promotes
intracellular glutathione synthesis, and are wuseful 1in the
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 1like, 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 is 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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t he 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 such a substance (in ternms of the
anount of cysteine) is preferably 0.001 to 30 % particularly preferably
0.1 to 10 W% Vitam ns nmay be appropriately mxed with such a conposition
i-n accordance with the daily requirenent anmounts of these vitam ns. Fox
exanple, in the case of vitamn C, the content is preferably 0.001 to 40

W % p@&b@%Wdﬂﬂé@é”éﬁ&%@@'Mrpx%nb%iHQﬂMqérCIa@D&tS@m;SmQhea Qe ,t i on
may be applied in 1 to 4 applications per day. The content of a plant

cont ai Ri E;qr.34l ide 8qf.s ¥ &S o I g A ANtpe Q1 A
hydr ol ;%egjt%é:?gf lgléq’iug plc%'iL(rzlét('.P1 r él% (raaécc'fhlsn a conp%é’itti (‘)Jr?%?or e%)é?grr%c% use on
the skin is aeﬁrpj[c%gl atel% sel ected.and deternined,in accor ance Wi t Q)r

di f f er 8fcech syfprohe FRvol ve8Y A Phe Yase By ri AGASVEITGar i
extract, the content is approximately 0,001 to 20 wt % preferahly 0.01 to 5
Wt % basedodmrme b dafsuntawied ey cBABEaVEPSRT FafiRéirBre 21 PAHE case
where such a conposition contains a conpound that is a supply source of
cyst ei md,soodex spr driuneord yeasderhasuchnaai Asauysedi damuymg crefysitsniy, t he
content (in terns of the anobunt of cysteine) is preferably
syndrome; ischemic heart disorders; 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;
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 1ischemic heart disorders,

capillary impairment type hemolytic anemia, myocardial

infarction, angina pectoris, cerebral infarction, cerebral
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0.001 to 30 wt% particularly preferably 0.1 to 10 wt% Vitam ns may be
appropriately m xed with such a conposition in accordance with the daily
Tequirenent amounts 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 W% O course, such a conposition my be applied in 1 to 4
applications per day. In the case where DPE or a glycoside thereof is used
as a cosnetic material, the substance can be used as a cosnetic material by
addi ng at-he rShast 2Re8 ilk0, ahdr cotamlag, Whermiger Mhaidh Areldiedr@idrs F
exanple, the content is 0.0001 to 20 % preferably 0.01 to 5 wt % based on
the na%%eOfs.ottQ%l\M%%fi VAR Al | QL L) ea pULPRABRAGCE! - rblghRRingse Mhele a

t
pl ant cont ai ni ng E or a glycoside thereof, an extract "of said plant, or a

hydr ol ysat e of i d.plant._or extract .i s, u a C i.c, material, the
substa%i‘éncgﬁ‘dbz%ﬁt e d tas agsc?oslr?ectliugerg;ﬁglr i%zﬂl%by(:%}%oﬁ:&' for example, an
extract or hydrol gzed extract of Osmanthus fragrans to wheat germoil_or

O ea eur opad@coi 'S-FBRLRXBARIe, CAMRP WAt dRetof 18ait SMRRL Yex3PUEEe o0t
hydrol yzed plant extract is 0.1 to 60 w% preferably 0.5 to 50 wt % based
on t he cwsitglimedf isheawgeampogadmididt dra®l an &fr ajerdP oin, the molecule

and includes substances that are non-cysteine substrates
derived by a sulfur transfer reaction from methionine.
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-oxothiazolidine-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
yveast and Tolar yeast). However, such a protein and yeast is

not limited to these examples.
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DPE or a glycoside thereof has a low toxicity. Therefore, even in the case
of long-termoral admnistration to rats for 100 days at a dosage of 1,000

g/ kg per day, there were no cases of nortality. BEST MODE FOR CARRYI NG OQUT
THE | NVENTI ON Exanpl es 35 Hereinafter, the present invention will be

Q¢spribed specifically by way of exanples, but the present invention is not
[Limted thereto. [Exanple 1] Extraction fromPlant and Hydrolysis of Plant
A 99.50 ethanol solution (3L) was added to each of the follow ng plants

(500 g): angagkpaksPakt 9le LapitHRA dUM namaer vakapant Bof (Ebphmasiea ,
officinalis, Plantago psyllium (whole plant body), a |leaf of Prunus

persica..a frui i i Pl i
3£ 8ni bt -éﬁoggﬂ(\%ﬁ%@ 0 QaMeRAN | By 304389 nPsy],| | UM eaeth (aged),

Rehmani g i (Mol™e plant body of Pl antago asiatica, a

flower of Echinacea angustifol.ia, a_leaf.of Pr , P
ovat a, Vate®eh df ﬁﬁaggfﬁp&ﬁl Thiin ?ménmﬁgl39%?%§?Rbggysgfg%g%%ngﬁgaago

ranondi oi des Si ebold et Zucc, a fruit of Prunus nupe, .k a seed of Prunus
ar meni Beatoshenagera@id Os FRMUTIIE f PAGIERTEENE thnol RTAFYR bd R it &fiiSiel | a
vul garis, a seed of

nicotinamide, and nicotinic acid. In addition, they include

derivatives of those vitamins.

The “composition for protection against ultraviolet
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. Accordingly,
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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Cel osia argentea L., a cul mof Carpesium abrotanoides, a fruit of Ballota
nigra, a whole plant body of Boschni akia rossica, a |eaf of Buddleja
davidii, a |leaf of Castanopsis cuspidata var. sieboldii, a whole plant body
of Cistanche salsa, a whole al ga body of Conocephal um coni cum a |eaf of
Digitails lanata, a leaf of Digitalis lutea, a leaf of Digitalis purpurea,
a leaf of Digitalis sp, a leaf of Oea europaea, a fruit of Forsythia
suspensa, a cul mof Forsythia viridissim, a bark of Fraxinus 36

japoni €a, aohark qfy Frapdyalis or Miksrmarbaer i pdgpart 99f prsi.chaobawhauca, a
whol e pl ant body of Hem phragma heterophyllum a whole plant body of

Jasm N ORLERLREUM; @ {23k, ol LRRLRNG1GATRIA or Wi Bl ANt nBOdY rbe
Leucosceptrum japoénicum a fruit of Lilgustrumjaponicum a fruit of
Li gustrum qgbt usi fol i um

a_whol e pl ant, hody, o si onotus pauciflarus,. a
bark oPEMIGHGITE Jbovat ﬁ?nﬁeﬁﬁbflg leéﬁltlZﬁ%ldﬁaorfw@%f%%rhegnﬁ?bcr)re- peesis, a
flower of Osmanthus asiaticus, a |eaf of Penstenon procerus, .a_culmof
Pht hei Ldgbé&r maelpapBAi cunfha WHIPEOYRRRRE by FoPIelft agEPPEidEoTa Whol e
pl ant body of Prunus grayana, a |eaf of Quercus stenophylla, a |eaf of
Rarondaxtgedny, apbuber HfeSkaedys asn@botil | Likd | dwer dfeesyriregperted
reticulata, a leaf of Syringa vulgaris, a whole plant body of Jasm num
sanbacc1daseknuip qifbipadlede @EarthofofiQuUshitea Dermatology, 1967. 21
(7), pp. 725-729). Pigment deposition in spots, freckles, and
the like 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 is 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.
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| uci dum a whol e pl ant body of Verbena officinalis L., a fruit of Monordica
charantia L., and a whol e plant body of Veronica persica. Subsequently,
‘extraction was performed by inmersing the sanple at roomtenperature

overni ght, and the extracted sol ution was concentrated under reduced
pressure using an evaporator, to thereby remove an ethanol solvent. The dry
wei ghts of respective extracts were 50.5, 10.4, 40.1, 20.3, 40.3, 68.8,
72.1, 52.6, 43.3, 46.1, 36.8, 29.7, 36.8, 34.6, 20.2, 25.4, 34.2, 78.7,

40.6, 26. 81D%§ Zr 39 §yc591§e @Qegeoélgag afi0cftfed®. 8ha30ptomded, thé. 8,
40.8, 80.7, 37 g . 6, 6, 44.7, 0 1, 72.3, 35 6, 43.6, 60.4,

25.6, 80.6, 66 9, 0.
ﬁSdG |§§O§ucgéo§ Z%f g.lgléita dldISsq; 1nZe Srntjn% (?ér tglé%taghlgn%?’
rol ysat | ant t t | b d
byt sate, 3 pLans exact soluion, bl hed By, Beroaye oAl ae (e

hydrol ysis treatnent was performed by agitating the solution for 1 hour at
100C. Shkzegdenthybet HeedoRgt PN 2R/&d Ve dNPZRPAE twillh COBBPSMEAYdSoxPde and
concentrated under reduced pressure by neans of an evaporator. The residue
was evapomatedgby theeeprodiition t @ ft harghytpmgdoeye taingdr clyysaesasthe dry

wei ghts of respective hydrol ysates were 55.5, 13.4,

glutathione reductase, or a cystine transporter. Furthermore,
DPE or 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 sequence in
their respective coded genetic control regions. This is 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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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, 23.4, 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, 30.6, 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
éxtracts and hydrol ysates thereof were reprepared with an ethanol sol vent
so as to have a concentration of 10 ng/m inmmediately prior to use, and the

sol uti psed iRpeXREELIENLSmp EXappkaidk E¥ipaekbddgdlucuronate
2-(3,4§g?ﬁ\§§¥%£ypheﬁyﬁﬁet Iﬁlaanol (BPE?[)f'r om Pl ant 38 b 7.? L of a 99.50
et hanolt sol ution vasg dgé%% tl?k%’ 500 g each of |eaves of O ea europaea,
| eaves 51an§$|eir|§5§’vup§arl S, “or I'eaves of Osmanthus fragrans, and an

extraction was perforned after inmmersing overnight at roomte rature.
Afterward, fThe SxCAacEMY3ICYEILEAPRasS IR RISt & Gﬁdeefn?%cﬁgggrgé: re by
means of an evaporator to renove an ethanol solvent, to thereby produce
respeckisve esatakyst i hnafbanbEesenseo 02 gmangl Wwe4wher dgy UheMght 2 ext
fractionation was perfornmed by LH 20 col unm chronmat ography usi ng net hanol
and t hensespestéiee f rlastinonsaaieie compentingt e ureddriareducede plessiade by
nmeans of an evaporator to renove a nethanol solvent, to thereby produce 25,

18, and ;140 fedaha8i GRihi baft ilos RETiglve adhided ractihdes endgxte, occurs,
fractionation was perfornmed by silica gel colum chromatography with a

m xed sc%keuucoﬂxg?ftmlt}?ﬁé;t@rt@yme hf§a@ﬁoﬁ§ht 2b bel @neharaly- 1nmnaduGeRy 6, 7,

and 4 g (dry weight) of respective crude fractions by a simlar

operatign. Those fract.iaons wer i.ssolved in nethanol again, and were
U oy SRR oS TS S

further urm chr omat ogr aphy wi th 13% net hanol, and
the resulting fractions, were cqoncentrated under redugﬁgtpr.essure %cie

t hereby pro @lutahiong ngegustyssr BpE T eSPEETFy (B

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 vyears, a 50-kilodalton cystine

transporter (called xCT) has been cloned, and it has become
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Extraction of DPE from Pl ant Extract Hydrol ysate 39 7.5 L of a 99.5%

et hanol solution was added to 1,500 g each of | eaves of O ea europaea,

1 eaves of Syringa vulgaris, or |eaves of Osmanthus fragrans, and an
extraction was perforned after imrersing overnight at room tenperature.
Afterward, the extract solution was adjusted to pH 2 wth 1IN sulfuric acid,
and a hydrolysis treatnment was perfornmed by agitating the solution for 1
hour at 100C. Subsequently, the solution was neutralized with sodi um

hydr oXicd@,3N¢ ha@NeeRt alred gl tiedweed sPIies Tiee tan s off dystine
evaporator, foll owed by freezedrying, to thereby pr oduce hydr ol ysat es of

sol vent, thf:?ﬁ&fmg Gﬁ%%zﬁgﬁfj %lﬁrpg?dvgggaré§tl§&q Gsdmpy hus, firagr ans

| eaves n anoun ry wei ght) respectl vely. Next,
t hose hy es. were dissolved in t hanal the S Iu an S

fracti dr%%@%&x lﬁhzd S SPTHR & et &gﬁgpeﬁ‘y,a‘%tﬁ CEEs byqL ho y\q%t'i on
under reduced pressure by means of an evaporator, to thereby produce1 87,
71, and 55 §hedr oA Hi r%%’bec???%nE%%rEengra@%P5ﬁ§hl‘FH€n of
fractionation was perfornmed by silica gel colum chromatography with a

m xed golasendn oivenbidn avevatte . ubestans (8 fogy, Predusdr.ebyn ppodlce28,
21, and 15 g (dry weighty of respective crude fractions by a simlar

oper at ifdrenttasa fdracis ons Weree fid.her fractionated by ODS col um

chromat ography with 130 nethanol, and the resulting fractions were

concentr at et ke edced Y eSHY R -ridh diteleby fIRiUGacliuck  antbiude of
respectively. 40 [ Exanpl e 4] Chem cal Synthesis of DPE

Tetrah F, d | hy, Al 12
*q{%algﬁy%l(c\%eﬂresc%g}lle n%QOC %th%ﬁl&%dr ro%&ﬂ? \J:% aceﬂ%{l%cr d
(769 0. 045 nol dded t 0 over r|0d0f2 to 30 m he
under dqiaHti oﬁPe%H%,@?QI\Z}F%?PPﬁ ?8 erﬁf)ﬁ’rngc Elﬁﬁédﬁ %}‘7‘ %Iévaatndq% and
reflux was perfornmed. for 6 hours. After the reaction solution was all owed
to standk% cool, the reaction was stopped by adding ice water (100 ni) and
10% hydrochloric acid (100 m ). Next, an extraction operation was repeated
3 to 4 tinedmig hediylstacetidre 14000d$ ) thahdcehebet mpledadatcdtusld d3@fh t hus
obtai ned was dried wi th anhydrous nagnesi um sul fate. Subsequently, the
sol ventom&ls insitr i d @th 10fdn wnde rpaeditcech prassitries t tat idrer eBx pimichc eo
dried product. The dried product was purified by silica gel colum

chr omatggy a?ﬁ!en‘t@rﬁ'ﬂler@@ﬁrﬁ){%ﬁ@@i&?E i 1) reE_Eé@”FHcﬁnﬁ‘limm{,
Synt hesi s of DPE d ycoside 600 ng of DPE obtained in Exanple and 4 g of

tetraacgt gjy?&oq{orr%glld.rcgﬁg wer e d| ssollhdeg %Q;l@mﬁf Fjrlf lef

and 2.7 'asSi Um carbonat e was a ereto by reactr on

overnight at roomtenperatyre while a |tat£5g &y rreang gf strrre& The
n

reacti o EFHAIDHNCAE PSadPolir &5 bRt o o e, © SM3Ede A% c by
addi ng

formulation by mixing the composition with a solid or 1liquid
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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formc acid to produce a precipitate. The precipitate was collected by
centrifugation for 15 mnutes at 1,000 X g. The precipitate was washed once
'with distilled water, and was then dissolved in methanol, and the sol ution
was evaporated by means of an evaporator, followed by drying in a vacuum
desi ccator using phosphorus (V) oxide as a dehydrating agent. The product
was dissolved in 10 m of anhydrous nethanol and 1.6 m of a 28% sol ution
of sodium nethylate in nethanol was added thereto, followed by reaction for

20 m ngtaglaoﬁgt%c@m&e%m%@wé@h%,i@néh@rl 1deacpd yb 2§ €t hyBeé Oduat-chilext

the so s neutralized with 6N hydrochloric acid, the insoluble

matter s.filtered in £l r, hi i
per f or YR ﬁ%& %ﬁﬁy gﬁgyﬁgkéﬁﬁyggggtﬁgMagé ap%o u?ﬁgﬁggﬁﬁi;Egk%gfé wer e

conbi ned.. The m xture_was concentrated and evapaorated. to ther duce
573 ny2Birg erdde DPelgitalosh ?Jm‘]’ﬁenf”at%ﬁ&’chgglﬁéﬁgéfﬁgogﬁgé%\%ésgwa
fractionated by ODS col umm chronat ography, and the resulting. fractions were
concenthst ediligder rdducBECEEESTYre, 2BF 1 ERYLEDY SHFBJUEE 25F3P411zers,

di hydr oxyphenyl ) et hanol - 1- 0- ~- D- gl ucopyr anoci de

( DPE- 1hGmechbghitsopemansdifdexs, binders, isotonic agents, and the like

2- (3, 4-di hydr oxyphenyl ) et hanol - 3' - O ~- Dgl ucopyr anoci de
( DPE- 3mad- - dbpeepyranetiydedddeand 2-Hukthermore, in regard to food
di hydr oxyphenyl ) et hanol - 4' - O ~- D- gl ucopyr anoci de (DPE-4'-0O ~-D 42

0l ucopyraaaeide) {flo ARALS 0fs 1T 2} 421889 BE6 rilked ©5DER! eklaaddakanpl o
] Measurenent of utat hione Activity
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 is 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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CCD 1059 normal human skin fibroblasts (1.5 x 105 cells) (manufactured by
Dai ni ppon Pharmaceutical Co., Ltd.) were inoculated in a petri dish

‘(manuf actured by Nunc) with a diameter of 6 cm and. the cells were
cultured in Dul becco's nodified Eagle's nmedium (DMEM 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 um was exchanged with DMEM cont ai ning 0.5% fetal bovine

serum (hgE gakten +abhr eyt ateldHt 0subBantBs SOy Ca3es) - bé tdrvidiei cehlts were
naturalized for 24 hours, the culture mediumwas renoved by suction and

exchanged with : : taLni 0.50 FBS and the test substances were
dissolgg efﬁ&e a§§F§ ugggggeﬁ%PyEQYhe pl ant extracts and hydrol ysates

t hereof obtajned in Exanple 1l were ded sg %i to hgve a figﬁﬁz 2
concentrati 6RCof S1BBCEYY R , ST ODtHi néd PhcBranpPRE*3HNE 4 and YThe

gl ycosi des obtained in Exanple 5 were added so as to have final
concenghicPeAdeoftherpofs o exkeped 2f/ fRldaktate thafohYEERLESEEN t he
culture nmediumwas adjusted to 1% or less. The cells were then collected
after béi ngpiculplard bor @arhouestradcyr may ibe wapphorrhabhelyalsedecs®d was
added to the cells instead of the test substances so as to have a final
concenghat idger e@fnith¥dnas dbseii ms o Cthd rade, abddy heeaghtyi kinds sginpitoes
respective test substance groups were evaluated relative to the control
with the aghjevi tyfedde coprolahfkeorAstionTheogekl echaaisglshsawaon

di srupted using sorication, and proteins were renoved using netaphosphoric
acid. Th he s ' . Wer ain [ : I r ogu

sanpl eé.cﬁ‘rs%‘&rlf%r %%ﬁ%ﬁ#ﬁﬁ %@gg'dr esrren%ﬁ(g%e%%ga%%(?e%%tﬁg%yglﬁgt ﬁ"?lgne was
perfornmed using the nethod, of Baker et al. (Anal. Biochem, 1990, .1.90, pp.
360-365‘)3Fe?&a&esaridoetli‘?1e9ﬁ]é?hod "o 43P IedutadORf ofalgﬁléﬁil& L2det e

di nucl eoti de phosphate (NADPH), gl utathione reductase, and )

5, 5' - dithiei slfisAIEi ¢f oBemrsire 1¥Giade (TINTB) PRRdF dadt™aSta £d19ri ndgRadd® were
added to a 2-(N-norpholino)ethanesul fonate buffer (MES buffer), and the

m Xt ur eawes ofeactetimg tyeahcdl erpasurepead saapl extragtst dsdarg fsuedlance
used to produce a calibration curve. Then, the absorbance at 405 nm was
measur @d,p1ard th) so0vangt pkenday,t hardidhahilgne soneestirati oto 306 mesul ts
are shown in Tables 1 end 2. It is seen from Tables 1 and 2 that those

pl ant ?gtrr agh$. Pl afir-&xd fRste hydnpl Y@t egasPPEmmand RRE @-yeRdeS ng
e

increase the intracellular concentration of glutathione conpared to the

|. 44 Tahle 1. G hi [ I Vi d
rycr of JEREE PR ot Fo ot BP RO P A BE L e Bratt Ok Fab Ly ral yoate of

| ant extractLam um al bum . 532. 01Fuphrasj,a offici.nalisl. 661, 5PL%%;%%f
psyl | | WRESI5 XA GPRis2 HRf sFESEeERS. PRAAST IV iostendritfe. Y21 7d8%nt ago
psyl | ium seedl. 452. 36Rehmanni a gl uti nosal. 191. 88PI ant ago

. g . .
asi at i CREMBILEAZRChihadea@nglshi terMal o6 1tIss PRTIARRE s2 1 8Y SALPRSAt ddb

ovat al. 462. 03Prunus j aponi ca Thunbl. 361. 70Conandr on r anondi oi des Si ebol d et
Zucc lrxEferably 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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1. 96Prunus nunel. 963. 12Prunus ar neni acal. 662. 55Csmant hus
fragransl1782. 74Chl orell a vul gari sl. 691. 80Cel osi a argent ea

‘L. 1. 281. 58Car pesi um abr ot anoi desl1. 321. 75Bal | ot a ni gral. 141. 49Boschni aki a
rossi cal. 321. 70Buddl ej a davi dii 1. 301. 66Cast anopsi s cuspi data var.

siebol dii 1l.241. 78C stanche sal sal. 221. 98Conocephal um

coni cunil. 221. 65Digitails lanatal. 161.44Digitalis luteal.291.52Digitalis
purpureal. 381.90Digitalis sl1.311. 840 ea europaeal. 783. 22For syt hi a

SUSpenﬁéliggi@égE@&Sﬁ%@ﬁiﬁéﬂﬂfﬁﬁfaggyn s BXINUS 30 mg per day.

j aponi cal. raxi nus ornusl. 562. 63d ei cheni a gl aucal. 361. 79Hem phr agna
het erophl | unil.,1Q1..18 .45 Jasm.num_muftj 6 7 A

canar a1'482" r@ﬁ%ﬁ?ﬁ@ﬁ??dﬁ?jgkgﬁiéh %ﬁ%@i%g%?guéﬁ§ukﬁﬂgggﬁ?c&ﬁg}gff.89L
ustrum obtusifoliunml. 231, 76L sionotus auyciflorusl. 652. 64Ma nolia

obovat 42t928eEeKG Lt 2AHPRBESEFRSAOTEr PETI §2Y 04 1. 500smant hus

asi aticusl. 101. 70Penst enon rocerusl. 061. 35Pht hei rospernum 'a oni cum 1.60
2. 58P ant a Bumhermoze2. XbRr AARPISE WL, Bo1 . pocAREeatisgefdurathione
11al. 071. 47Ranonda m coni 1. 151. 39Stach s sieboldiiZ.191.58S rin a

reti cub@t athd832pP6Sentn anvehtaonsim&y 2. dlidasrheura sarsabictdagmatumis

of final el. 432. 69Li ustrum | uci duni. 051. 45Ver bena officinalis

L. 1341 -.39Manpedi Ga chacashéeid, la2@bdi@Vercaniamparisi caa drdg, - ot. ¥beTabl e
2 G ut at hione enhancing activity (conpound) Ratio to control Test

PSR S AL 4L 0 DTS2 S 5 A 100 0 o

ranoci uco

o SeL okl B AShao et by e Do I S e o
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-oil 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 is appropriately selected in
accordance with differences in the symptoms involved. The
content is 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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Basi cally, an experinent was conducted in accordance with the nethod of
Exanpl e 6. However, since it was desired to add an S-containing conpound at
-an arbitrary concentration, the culture nediumused in the case of this
addition was DMEM t hat contains no S-containing conmpound (i.e., a nmedium
that was free of nethionine, cysteine, or cystine). The extracts of Oea
eur opaea, Forsythia suspensa, Gsnanthus fragrans, Osnanthus asiaticus, and
Syr inga vulgaris, and the hydrol ysates thereof, that were obtained in

Exanpl g, Lpwes e digsfeaidaely naddegnto davend fhnshneonsentdaidaamaf 160
~g/ M, and DPE obtalined in Exanples 3 and 4 and DPE gl ycosi des obtained in

Exanpl e _5 .wer e, added .t,0 .hav pna LAt ' ~ .+ Afggr 3
hours,p5§£F5F %yw%dggapﬁxﬂagbgﬁ%ﬁét%8%33%?25 n&hgggﬁgﬁéiﬁi ngagg Sﬁagg as an
S-cont ai ni ng compound to have a final concentration of 200 or 400,~M_ A
conpar F&3n wasWﬁ%ﬁ?H&f(ﬁﬂ%ﬁnaﬁ?cwﬁ??fﬁﬁ?+ﬁf?£¥iomiﬁ?%tiVétﬁo FE5Becfi ve

control groups in which only cysteine was added in the sanme anmounts (groups
i n whi chmpakytépst énnackesdanged widhe thakdaidy EEAVLEPMGRGUBTONRYRhPEh t he
respective final concentrations of cysteine were 200 and 400 ~M and the
act i vi theseofvitwmnimespecFiore ¢xemtpbabsianddegroups wér & ichamiat €d &¥erati os
relative to the control groups with the activities of the respective
cont r okcgf-@ups itsakare Rsrably &0l to 40 wt%, particularly preferably

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 0.0l 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) 1s 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 is

preferably 0.001 to 40 wt%, particularly preferably 0.1 to 10
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results are shown in Table 3. It is seen from T Table 3 that the
intracel lul ar gl utathione concentration was increased in a 47 manner
‘dependent on the cysteine concentration by addi ng cysteine (an S-containing
conpound) to the above-nentioned plant extracts, plant extract

hydrol ysates, DPE, and DPE gl ycosides. As a result, it is seen that those
pl ants, hydrol ysates thereof, DPE, and DPE gl ycosi des participate in

gl ut at hi one synthesis in cooperation with S-containing conpounds. Table 3

Combi ngdsef f agt wbhPsS: capkal il NebrgyPotish (Kygt senepdRaldo £10 corbr al Test
sanpl eCystei ne 200 ~M added rouCystei ne 400 ~M added roud ea euro aea

extract 1, 131, rol.ys of O ea europaea extract 1.73 2.65Fors thia sus
ensa eQPPéét%fégg%%%ﬁ%d?‘ésysate of Forsythia sus ensa

extractl.682. 35Csmant hus fra rans extract1.171. 35Hydrol ysate of .Gsmant hus
fra rans extPadtf E2F08BGRT itHuL AT a?i%ﬁ%s?a%rﬁ?i?%él?‘%ﬁ?ﬁ%ﬁﬁs&te of

Gsmant hus asi aticus extractl1,g52. 78S rin a vul aris ]

ext r accospgtigoHyarer yaht e thle Sywbabancal aan sbe used as a cosmetic

extract1l.522. 91DPEL. 251. 89DPE- 1- 0- -D- G uco

ranoci datet5:1233PFa384i0g~thedsidms taanoei tel. Z6k. 52DPE Y - OwheBt Jagam

ranoci del. 091. 41 [Exanple 8] Effect of Conbined Use of S-Containing

Conpound 1( @¢Sbiln&k 431. For example, the content is 0.0001 to 20 wt%,
preferably 0.01 to 5 wt% based on the mass of the wheat germ
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 oil 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 were no

cases of mortality.

BEST MODE FOR CARRYING OUT THE INVENTION

Examples
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Basi cally, an experinent was conducted in accordance with the nethod of
Exanpl e 6. However, since it was desired to add an S-containing conpound at
an arbitrary concentration, the culture nmediumused in the case of this
addition was DMEM t hat contains no S-containing conmpound (i.e., a nmedium
that was free of nethionine, cysteine, and cystine). The extracts of O ea
éur opaea, Forsythia suspensa, Osmant hus fragrans, Osmanthus asiaticus, and
Syringa vulgaris, and the hydrol ysates thereof, that were obtained in

Exanple 1 wRLgckRsPeeli Vekyeaddedstathavavantipal gencenbeat tescefibial
~g/m, and DPE obtained in Exanples 3 and 4, and DPE gl ycosi des obtained in

Exanpl e_5 ke ded t ve-a_fl on t ratd T i oAl sthe
same tFﬁ%?lcﬁg??gg % sqgggedfagL%ﬂﬁg?gbnﬁgﬁnﬁ%gg3%%%%3%% %%g%gtéoﬁ %%nm
concentration, of 200 ~.M A conparison was made by cal cul ation fromthe
rati o PeFatiPetes FBEPELPIve control groups in which only cystine was added
(groups in which only cystine was added were taken as control groups, and

t he actlE¥ampés & the respective test substance groups were eval uated as
ratios relative to the control groups with the activities of the respective
cont r oExgragpd ohakkeoma®lant Fhd Hedybflysdseodh&®wanitn Table 4. It is seen
fromTable 4 that the intracellul ar glutathione concentration was increased
by addi ng cystey nes (aBhSn60NtsAIINITIGrcoPoUNeh st caddred abhovesamnt 6bnedhepl ant
extracts, plant extract hydrolysates, DPE, and DPE 49

following plants (500 g): 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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gl ycosides. As a result, it is seen that the plants, hydrol ysates thereof,
DPE, and DPE gl ycosides participate in glutathione synthesis in cooperation
w th S-containing conpounds. Table 4 Conbined effect with S-containing
conpound (cystine) Ratio to control Test sanpl ecystine 200. M added roud ea
euro aea extractl. 64Hydrol ysate of O ea europaea extract?2,g4Fors thia sus
énsa extractl. 56Hydrol ysate of Forsythia sus ensa extract?2,71Csnmanthus fra
rans extractl1l. 61Hydrol ysate of Gsmanthus fra rans extract2. 400smant hus

asi ati ?HEoﬁ’iEé@Ct 3. 458¢ar olysatyer Hf 1 (BIANG huss AST @hi cHErexlraph2+348£rin a
vul arfs”extract2.11Hydrol ysate of Syringa vul aris

extract.3. 02 3.42 -1-0-~-D- Q& anqgi .4 -3'5P-

ranoci ggflggpﬁgéfﬁ' %&ﬁ’e‘l uc%)pyggﬁ%%i d .aglgé[ Eégﬁgl e OQ? E%{Efenc ll’kg(r%ganiaver
Cell Cone 9 human liver cells (8 | 06 cel |l s) .(manufact ured. i ni_ppon
Phar ma8&GEFERPYES UM | 1], JPRefe é]rﬁéﬁl gf’éléf ichgaJ St Udi srﬁuf%ﬁ%]flgrgt ufed by
Nunc) with a dianmeter of 6 cm and the 50 cells were cultured in DVEM
cont ai Aead 195 BerterRatcAMFRES f 8r WdE/ sPARRB7E89dY tAE HEESOFCEPH Y,
carbon di oxi de gas. Wien the cells were 80% confl uent, the nmedi um was
exchangeagowichmDVEMfcodttaiodi fg ot ss¥%uFBSapAiicum, he deuis wdr &Legasiram zed
for 24 hours, the culture nediumwas renoved by suction and exchanged with
fresh DMEMsG@ataim, NG Ouindh &BHlLaand boks teSt Lpsbstatmeespuere fdbssel,ved in
et hanol . Subsequently, the

bark of Magnolia obovata, a whole plant body of Nyctanthes

arbor-tristis, a flower of Osmanthus asiaticus, a leaf 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,
40.1, 20.3, 40.3, 68.8, 72.1, 52.6, 43.3, 46.1, 36.8, 29.7,
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,
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extracts of O ea europaea, Forsythia suspensa, Osmant hus fragrans,

Gsmant hus asi aticus, and Syringa vulgaris, and the hydrol 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 concentration

of 10 ~g/m, and the ethanol content in the culture nediumwas adjusted to

1% or less. A group in which ethanol alone was added to the cells instead

of thesgegt subsjansgseso as 1,0 bave, ashinal goneentysate,oneof 4 1%pwas used

as a control, and the activities of the respective test substance groups

wer e eyal yat rel atipve t CRRt rol Au t:h t ctip by o4 the ntgr ol

t aken ég?f’ %’h@urébaﬁfe%i'ﬁ’ aggfhoné,ﬁ'tll{e %Z[?’s v%/\eplr'gy'coﬂ'e%f egfg 'ta6rid

gl ut at hi gne neasur enents re rfornged. by the t.hod described in Exanple
3 3}gﬁ9Ta % 4 g1I;t‘ Oi'sagger%ge "

5. The8r83ul £3-8re3éhdwn e s, oM Tabl e 5 that the

intracel lular glutathione concentration is also increased in liver cells
conpared t oNeW&, cdmt rerdey 390 ohiddithgat R¥IFrANE &R r st BlapFaft tE@Gtact
hydr ol ysates, DPE, and DPE gl ycosi des di scovered by the present invention.
Tabl e 5oEfiteéoh onbhepatdcybg Robéo saiestommmnptiwwntasl AQhea operadd®n
extract!|.O4Hydrol ysate of O ea europaea 1l.12extractFors thia sus ensa

ext r acils@ekisdrokysate wals Gersikthida touppens & iktn? 1ex tsuddtu@dapidids fana r ans
extract1l. 17Hydr ol ysate of Osmant hus fragransl, 34extract Gsmant hus asi ati cus

extractl -hé@'z% Q1S Al D SBB D USe ABS ARG UBH- A8€XEEAGES thieh sy 1UHicH | S

extract1l. 04Hydrol ysate of Syringa

R R R Tl R R RS B
with sodium hydroxide and concentrated under reduced pressure
by means of an evaporator. The residue was evaporated 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, 39.1, 25.9, 30.7, 39.1, 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, 30.6,
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 10] Resistance to Active Oxygen Cell Damage Caused by
Intracel lul ar @ utathione Potentiation CCD 1059 normal human skin
fibroblasts (8 X 104 cells) (manufactured by Dai ni ppon Pharnmaceutical Co.
Ltd.) were inoculated in a petri dish (manufactured by Nunc) with a

di anmeter of 3.5 cm and the cells were cultured in DMVEM contai ning | oo
deactivated fetal bovine serum (hereafter 52 abbreviated to "FBS') for 1
day at 37C in the presence of 50 carbon di oxi de gas. After the culture

medi um was _gxghanged Wi tdh IEMLEROLAY N 153 Ry kBRe@xWWAC 550b d ea

eur opaea, ForsSythia suspensa, mant hus fragrans, Osmanthus asiaticus, and

Syringa vulgaris, and the. hydrolysates thereqf, -t . e ined i
Exanpl@afgwg?e F8¥88cP&V§F§Xa88é§P?8ahaéga§e iﬁ§|g§%ﬁ§§%t¥§??§ﬁqgr f%o

~g/ M, and DPE obtained in Exanples 3 and 4 and DPE gl ycosi des %btai ed in
Exanpl 2e8V&Er @ faditp e hvera9FaRat E8Ac &t r%’f’?’b‘?F‘b]for}zlowé.s gPft; Ofﬁlgﬁ,

prei ncubation was performed for 24 hours at 37C, so that the intracellular
gl ut at bftre domeastingt icoremdohth@teaseen Memeer2BuRRur sATEREVEEFY ur®enedi um
was renoved by suction, and washing was perforned twi ce with Hanks

sol uti egtrilee pseBepion estaswasopeshvratddi mmtaer redueed! uates sumee héry it

was possible to alleviate the effects of the active oxygen that was

generaf@dns of an evaporator to remove an ethanol solvent, 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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by increasing the intracellular glutathione concentration, so that the

pl ants, hydrol ysates thereof, DPE, and DPE gl ycosi des di scovered by the
present invention were conpletely renoved after the preincubation. After
the cells were washed, rose Bengal (which is a singlet oxygen generating
agent) was dissolved in Hanks solution so as to have a final concentration
of 50 ~.M and was added to the cells. The cells were then irradiated for
10 minutes with visible light, so that the cells were exposed to 53

singl et oxyge,rs- Nt iaMey g 0f s Wak glnbhe LaldtsioerRas maBkead t Hapks g
solution and the tinme for which the cells were exposed to visible |ight

were the sa far _all aqof th LA ter e _ex [ ! e
again washe 'lteﬁlvﬁasnlgg sot(:)LIe%t %E)l(r%%%gr?& "t k}%agt&:%t l?%e%%ggin?r% V\R{&;{g%% s:{n\gg{j W th
DMEM caont ai ni ng_ 100 FBS. After 3 days, the cells were counted Qy neans of a
Coul t er-SGoESt £ - AFPR HUHiu @9§aBF'Haﬂqu%e?¥Er$%{%°%oWﬁﬁr8& SOA ™A s
conparison, an evaluation was perfornmed with the number of cells in a

non- exgdded gmmarstivat aver Heh texpostaon ot SPREratusRy geAfitak¥R s 106% The
results are shown in Table 6. It is seen from T Table 6 that the surviva
rates efxtiret espectiore gasupsjespesieded opki Aglwbtthoxienundne icnmagved
(conmpared to a group that was not treated with any test substance
(contr@nd a hydrolysis treatment was performed by agitating the

solution for 1 hour at 100°C. Subsequently, the solution was
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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by the addition of the above-nentioned plant extracts, hydrol ysates

t hereof, DPE, and DPE gl ycosi des. Since those plant extracts, hydrol ysates
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 increasing the intracellul ar glutathione
¢toncentration. 54 Tabl e 6 Resi stance against cell injury due to active
oxygen caused by enhancing glutathione in cell Test sanpleSurvival rate

(% i?% @g}gog ex osed rou ) Test substance untreated group
(contr 3 uro aea extract46H drol sate of O ea euro aea

extractggFors tE tEusiensg gééract38kwdrolysate of Forsythia suspensa
ex:ract62czs A ractSGFNdronsate of Gsmant hus fragrans
extrac mant hus asi ati cus _extract 34Hydrol.y mant hus. asi at,j cus
extract51S ??ﬁrahVGFoéPFéne%Fﬁgct3§by r I?ggti %ﬁlé?rgiﬁﬁlﬁﬁpgg¥u§ ide
extract 55DPE61DPE- 1- 0- ~- D-d uco ranoci de42DPE-3' - 0- ~- D- 3 uco

ranoci deAGBRE- 45 - T2 ~@: G Uch3 yrmwbi desee [ Bemir@ 199 9KiCh waindenidng -Test

Mel ani n suppressing activity was neasured by the follow ng test using the
ext r acs hotirbagbuengl huemt icuplidsi(d . 6f bi:cion@liSsmol) was added thereto

over a period of 20 to 30 minutes under agitation. Afterward,
the temperature was gradually elevated, and reflux was
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
gl .

[Example 5]

Chemical Svyvnthesis of DPE Glycoside

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

tetraacetyl-0-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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Pl antago psyllium Plantago psyllium seeds, O ea europaea, Forsythia
suspensa, Conandron ranondi oi des Siebold et Zucc, Gsmanthus fragrans,
Osmant hus asi aticus, Syringa vulgaris, Verbena officinalis L., and

Monordi ca charantia L., and 55 hydr ol ysates t hereof obtained in Exanple
1, DPE obtained in Exanples 3 and 4, and the DPE gl ycosi des obtained in
Exanple 5. Cultured B16 nel anoma cells derived from nouse provided as

mel ani n producing cells were cultured in a mnimm basic culture medi um
(MEM &Qs""gioﬁ}e@%ﬂ\@é agded; sgr asck0 have wafi RabieCongenitd aby oadaing00. At
a concentration of 3 x 103 cell/m, those cells were inoculated in a 6-well

plate (6 _nl in each wel r in a 2';1%5- {lre f QRS
days, g??@ﬁcm‘-’}% &t Flcé) c%%?%‘?‘ggnglﬁﬁg% E{éggﬁéngeg.ﬁgﬂpe pl ant exetragtss and
hydr ol ysates t hereof obtained in Exanple_1 were added at re;pecti %

concentPaiLr6f§doP Yl (BRNL I HRP OFYE: obP aMh8dteR Brampm %Y 3 a7d 4%&% DPE
gl ycosides obtained in Exanple 5 were added at_respective_cqncentrations of
20 ~g/ precipafataf tas Mashesh anfe uriHy ¢bst3lledsWahaer £RE ¥age then
conditions, the cells were washed and stripped by a scraper treatnent. The
cel | s déseociikhed sal meithianed ,wand $bei swmlacdoay Wagl tareorshsSy byaneatise
absorbance values at 475 nm and 260 nm were neasured (these val ues were
taken 3% S4d andpdSzsebr, followed by drying in a vacuum desiccator
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 methanol 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 using 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-B-D-
glucopyranocide), 2—(3,4—dihydroxyphenyl)ethanol—3'—O—ﬁ—D—

glucopyranocide (DPE-3'-0-P-D-glucopyranocide), and 2-(3,4-

dihydroxyphenyl)ethanol-4’-0-B-D-glucopyranocide (DPE-4'-0-B-D-
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The nel anin suppression rate was cal cul ated using the follow ng Equation 1,
with the absorbance values at 475 nm and 260 nm obtained for cells cultured
in a culture mediumto which no test substances were added taken as C45 and
CZSO. respectively. 3 mMMvitamin C and 3 mMkojic acid were used as
positive controls. The results are shown in Tables 7 and 8. As is 56

Shown in Tables 7 and 8, the production of nelanin is suppressed by the
addition of the test substances, so that the test substances show a skin
whi t enpng bl eatocEyRy €ssirPn dmdehasi noguppressi opinate ) -146 [mg,
(Sg~5~5S260) "~ (CA75~C260) J x 100 57 Tabl e 7 Skin whitening Test Ml anin
suppr essi st substance Pl ant extract Hydrol ysate of pl ant
extrac?%?ggﬁ%%bglg'nwﬂs.O%QS.O%Kojic acid 3 :%BQ.QXBQ.Q%LanPum
albun59.6%ﬁ4.6%%gphrasia of ficinalis27.9%5. 19%° ant ago

psyl | i UREB™PIE2°¢0pl ant ago psyl | i um seed40. 8951, 9% ea

europaea32.1@&9.3@F0r5{thia suspensa20. 6928. 3% onandr on r anondi oi des
Measurement of Glutathione Activity

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
were 80% 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 Mg/ml, DPE obtained in
Examples 3 and 4 and the glycosides obtained in Example 5 were

added so as to have final concentrations 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 ethanol alone
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|2la tiene ehidaipied dimsExwanel echoverde uadded met ags dsphitenie & diidhal
ion of 100 ~g/ M, DPE obtained in Exanples 3 and 4 and the DPE
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e ethanol content in the culture medi um

nlﬁ%%tééed for glutathione measurement. The measurement of

glutathione was performed using the method of Baker et al.

(Anal.

method briefly,

|

Biochem.

reduced

pp. 360-365). To describe the

nicotinamide adenine dinucleotide

phosphate (NADPH), glutathione reductase, and 5,5'-dithiobis(2-

nit

add

and

sta

the

the

|

obenzoic acid) (DNTB) provided as a coloring agent were
d to a 2-(N-morpholino)ethanesulfonate buffer (MES buffer),
the mixture was reacted with each measurement sample or a
ndard substance used to produce a calibration curve. Then,
absorbance at 405 nm was measured, and this was taken as

glutathione concentration. The results are shown in Tables

1 gnd 2. It is seen from Tables 1 and 2 that those plant

ext

inc

com

racts, plant extract hydrolysates, DPE, and DPE glycosides
rease the intracellular concentration of glutathione

pared to the control.
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Chlorella wvulgaris 1.69 1.80
Celosia argentea L. 1.28 1.58
Carpesium abrotanoides 1.32 1.75
Ballota nigra 1.14 1.49
Boschniakla rossica 1.32 1.70
Buddleja davidii 1.30 1.66
Castanopsié cusgigata 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
Digitallis 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 110 .18
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The neasur ement

extracts by Western blotting are shown in Table 9. It

that the above-nentioned plant extracts,
gl ycosi des pronoted the expression of xCT conpared to the control.

hydr ol ysat es t hereof,

results obtained for the xCT production ability of the cell
Is seen from Table 9
DPE, and DPE

Table 9

Measur enent of cystine transporter (xCT) production ability by Western
bl otting Anount of xCTexpressionTest Sanple Relative tocontrol)d ea euro

aea extract?2 1Hvdrolvsate of
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hi o o1t
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5% car tiorOGdl oxi de
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\WhedSt he ce
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80% conf | uephtheheospEirmamwas exchang
L he cel | sapBhecaturalized for

After
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i th DVE
ours,

M cont abnégg 0. 5%|FBS.
the cul turé nedi umjwas

renovef by SO0 adjdhe cullture nmediagm 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, 1.43 2 69
Jasminum offinale
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 Hg/ml pg/ml Hg/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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was exchanged with fresh DVEM containing O . 5% FBS . Then, the extracts of
O ea europaea, Forsythia suspensa, Osnmanthus fragrans, OGsmant hus asi ati cus,
and Syringa vulgaris, and the hydrol ysates thereof that were obtained in
Exanple 1 were added so as to have a final concentration of 100 ~g/m, DPE
obtained in Exanples 3 and 4 and the DPE gl ycosi des obtained in Exanple 5
Wwere added so as to have a final concentration of 20 ~.g/m, and the

et hanol content in the culture mediumwas adjusted to 1% or |ess. After 8

hours, total, B?@?mﬁsocghl Q% %leénttswa& TRt &AMt a bbbl 8ad Nk AT S

Oiental, Inc W ng a prot oco Gamme- gl ut anyl cysteine

synt het ase nRhIA . onpt t r
measur%gewf“F ﬁﬁl 3%R§% gﬁ’l('a‘l'oyobo OC‘i’oe {t dsoj) éugs)lintggv{%i;é agH’ ?egﬂét gtdgl RNA.
The G3PDH gene is known as a housekeepl n ene and e resses |n all_cells
const afP| %F%lQ%eCQE‘RQUPQ Vi de &P ugE lEEaﬁycd:rﬁrE Ofipp g the

fol |l ow ng pr| mers were used for PCR 5'-TGA AAC TCT GCA AGA GAA GG G 3' and
5' - GCTCTCAUTETMEGAUBMAGSAGGIAGLhE Faggyanaigtid aagdi el eVae BYRYhéRaSe)
and 5' - ACC ACA GIC CAT GCC ATC AC-3' and 5 -TCC ACC ACC CTG TTG CTG TA- 3

( G3PDH:ronthéneondi si-onatatntihg EBGRppeadt i(dnewer e asdfioll thet wpecitfeeal |y,
y-gl utanyl cystei ne synthetase was treated for 7 mnutes at 94C, then, a

treat mgpt forhibiiduit ecabt84ke, 1 8 NYyetahePOC, Bhe bxirauite adf 74Cewas
repeated 35 tines. Subsequently, a treatment was performed for 10 m nutes

t 74C t Ih <G3P |
o {1 caPHonPeRas pLoFSrERlE; MPELE Sondl i R Pemaeen €

m nut es at 94C t hen,” a tr'eatnent for 1

m nut e_at, utes .at 58C and. 1 min t e times.
Subseqﬁéﬁ?%]/cui tl’aé@'[ e L A L Bg h%é?es af-"rt% Q%%(} %%He
product was stored at 4C  The RT-PCR roducts wer e sug ected to

el ect r 6pRér HEES §P§F‘ﬁ€8dvmlf1hEé?ﬁ‘P&ieuﬂﬂ [o[&eli GESpﬁﬁ&lﬁﬁ o&rdélﬁﬁe&ovmrlﬁﬁe
digital canera. Then, the intensity of staining was nmeasured using inage
anal ysies séhthar eohnagedasien 10f (nd0Qf atddmled mndmdEFhambrizdmesti dn

Bi otech Co.). The group in which no test 64 substances were added (1%

et hanoExaw®g eksalBeranats 4 aaohtDERE , ghydo$ héde anobhé inédekpr Essimpdewas weval uat ed
by a conparison of the anmbunts of expression in cases where test substances

ver e a%@%]%d(%éhhav\éawef%@ nesh yn i i dimdokhe sf apgymg. i ntgpséty 30f the

y-gl ut cystel ne synthetase nmRNA by the staining intensity of G3PDH t aken
?ﬁerl)eo 55 25E BE}%”M{%Q' e oh0 kit hese PPl ant neX hicdGh S Redidny sales

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 MM,
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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gl ycosi des pronote the expression of y-glutanylcysteine synthetase conpared
to the control. 65 Tabl e 10 Measurenent of ganma-gl utanyl cysteine
'synt het ase production pronoting activity by RT-PCR (Reverse transcriptase
pol ymerase chain reaction) Ganma- gl ut anyl cyst ei neTest

Sanpl esynt het ase/ G3PDH( Rel ati ve tocontrol )O ea euro aea
extract 4. 2Hydrol ysate of O ea europaea 7.5extractFors thia sus ensa
extract 3. 6Hydrol ysate of Forsythia suspensa 8. 5extract Gsnanthus fra rans
extracth3dnfbydr gbpsatienel GamarhRUS chisaghaas’ céaxkehach@Erant bys asidahigcus
extract 3. 4Hydr ol ysate of Osmant hus a5|at|cu56 2extractS rin a vul aris

" anoct Y5 TPE. 3120 5 B CHhtn P Anac FEA BEPE 4 - 0" (o B er boh Tacerded. 5

Ex | es of f I h bel ow, . [ Tabhl et d th
thgnPOPﬁB%lng%%g%S%%:SPO%E%& eog%55§€%d d%ﬁl§F5|n%ﬂuc%bgﬂgdgﬁgiﬁgﬁbygtlne

and the O ea europaea hydrolysate obtalned I n Exanpl e nent) O ea
eur opagavepaieegsat e A3r @ waigfM)t ( CdirposPt | %(Ia’lenvngaﬁﬁ té't?se C@ e 16
Vitamin C 20 Nicotinam de 1 Cellulose 20 |ndigestible dextrin 24 Sucrose
fatty agiddodysered [fdiesf prd8Bctiany DPE glycosides participate in

glutathione synthesis in cooperation with S—-containing

compounds.

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

Ratio to control
Pest le Cysteine Cysteine
es m
samp 200 uM added 400 MM added
group group
Olea europaea extract 1.13 1.53
Hydrolysate of Olea europaea 1.73 5 65
extract
Forsythia suspensa extract 1.08 1.45
Hydrolysate of Forsythia 1.68 2 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
Hydrolys;te of Osmanthus 1.85 5 78
asiaticus extract
Syringa vulgaris extract 1.28 1.69
Hydrolysa?e of Syringa 1.5 2 91
vulgaris extract
DPE 1.25 1.89
DPE-1-0-PB-D-Glucopyranocide 1.15 1.23
DPE-3’'-0-B-D-Glucopyranocide 1.26 1.52
DPE-4'-0-f-D-Glucopyranocide 1.09 1.41

[Example 8]

Effect of Combined Use of S—-Containing Compound (Cystine)
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Tablets with the follow ng conposition were produced by an ordi nary nethod

usi ng

2- (3, 4-di hydr oxyphenyl ) et hanol and gl ut at hi one-cont ai ni ng yeast

‘obtai ned in Exanples 3 and 4. (Conponent) (Conposition; w~)
2- (3, 4- Di hydr oxyphenyl) et hanoi 10 Lactose 62 Cornstarch 17 Guar gum1
G ut at hi one-cont ai ni ng yeast 10 [Juice production] Juice with the foll ow ng

tonposi
glucose liquid sugar Citric acid Vitamn C Perfunme Col ori ng agent Syringa

vul garis ext %9.%8(13.5/};3"%!89{3%%( eFUd A4 afh Vot 853G CPEROSHt heRorWhiked wdAGH 0. 4

g Sg 0.02 0. I n care product (hand cream production] A
and creamw h fIIo conpo rodu Inar,
met hodt %‘r?éj; ) IEgo mr‘popy(“16 i sgﬁs) VZ%‘?% é anl ﬁggefgérslgﬁ %I gohaﬁd)éi

Ition was produced by an ordinary nethod. (Conponent) Fructose

stearate PoI yoxget h | ene | auryl et her

67  PPEpyPeren

FLBLNT SGBIRBANDar by "?%izrwyd? SHoeRER T &b e

Vitamn E

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, 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 Mg/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 pg/ml. At the same
time, cystine was added as an S-containing compound to have a
final concentration of 200 uM. 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 contrél 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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amin C Perfune Purified water | NDUSTRI AL APPLI CABILITY 6.0 1.0 0.4 0.8
1

Vit
0.51.00.164.7 As is clear fromthe above description, the conposition of
the present invention has a glutathione potentiating activity, so that the

conposition can increase the anount of glutathione that is supplied in the
l'i ving body. Accordingly, the conposition is useful in the prevention and

treatnent 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

chronkél l.eQhalisc 1iver, damage. Repat i E%UfEb%he”%ﬁathtm%Pakh%$&F and in

the i vement “of |iver unctlon Furt ernore, the conpositio

present invention can al so_be ed int venti.on or_treatnen f,
disordbﬁ drRuYERTEF oXITRE Ve Egﬁe&?ﬁﬁtBFE %?%%@%%t?%e l§§8a% |;%rm

| i ke, especially cell damage, inflammation, darkening, spots, and freckles
causengVté%§é§@ﬁe téYBFFPEWFoIe%nreuﬁ%ﬁﬁ%ﬁﬁt%P?nn y §rsondert nda%s ed by
t obacco snoking or the |ike, inprovenent of pul nonary function, cataracts,

and agicogpoladges t hat acconpany physi ol ogi cal aging. Furthernore, the
gl ut at hi one potentiating activity of the conpositions of the 68

Table 4 Combined effect with S-containing compound (cystine)

Ratio to control
Test sample cystine
_ 200 UM added;g;oup
Olea europaea extract - 1.64
Hydrolysate of Olea europaea 2 84
extract

Forsythlia 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 > 34
asiaticus 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

50



present invention is greatly increased by conbined use with an S-contai ning
conpound that is a supply source of cysteine, or a protein or yeast that
"contai ns cysteine and/or cystine. Accordingly, the conposition 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-nenti oned

di sorders. 69 CLAIMS 1. A conposition for potentiating gl utathione,

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

2- (3, 424 ydaxupRenvlieihanoioviiv &dtludoside 10T eedoravateat FBoNEALNI Ng
2- (3, 4-di hydr oxyphenyl ) et hanol or a glycoside thereof, an extract of said

pl ant, _a hydrol ysate of e plant, and dr.o te. of: the tra f the
pl ant @e?é%ﬁdiaﬁg%% ga%u&‘ﬁﬁag}ge&ﬁac& Oefitgf%ccga‘lt%%?e%ﬁ%lég %\gébnpf)nslie? i on,
whi ch contains at |east gne nepber selected fromthe group consisti of
2- (3, 48hBy FORFhERYE) &0FantP? u%pbry§%§<ﬁ§é+%We8?F ap éﬁ%ﬁ%%n%%?%ing
2- (3, 4-di hydr oxyphenyl ) et hanol or a glycoside_thereof, an extract qof said
pl ant , DHEMy dpokgéatadof . EkeFBSant AL4RE &hRy 8PS FsHEECoPatHE AdRERACE O5f t he
pl ant (excluding O ea europaea and an extract thereof), and which is used
in at beashoape,apphécatibtusel enediurmr oras heragrolgsl cdisi Stictgosf pRenot i on
of the production of 'y-glutanylcysteine synthetase, pronotion of the
productikeRaakeal Uiathi eneshediahasgonaatn phonut.isen PBSt hargr otuet itestof a
cystine transporter. 3. A conposition for protection against ultraviolet
rad'atE%ESQQQEQE f Qb raki B: Waibh §RigNT .1 nWhiegRageNt ai NS saip s q@ietital)i ORte
potentiating conponent at |east one nenber selected, fromthe group
consi sting of 2- 4- di hydr ox 1) e d i de I . 70
4. A c&ﬁﬁ%&FFFoan%r(%#%¥ec??%g %%%ins%ggg?%gggolngkéggéfioﬁ%gﬁﬁﬁgPsfor
skin whi tening, which contains at |east_ ope_nember sel.ected fr t roup
consisﬁQ%gﬁﬂn%L(@EWEHFRQﬁoﬁﬁﬁﬁ§ﬁ§PfetHHHSInglagahﬂﬂ%g%ﬁgﬁhegg%f?ﬁggplant
cont ai ni ng 2-( 3, 4-di hydr oxyphenyl ) et hanol or a glycoside thereof, an
ext r acthydircdaisé tigisantheaenfdr otiatat wese tptpingd dhdExeRPdeol YsAFSDf the
extract of the plant (excluding O ea europaea and an extract thereof). 5. A
conpPosiddsp Jtak e weItd DR Andvey & @inaleatorrnn tofa td atiss erider0 c asled by a
gl ut at hi one deficiency, which contains at | east one nenber selected from
the gr o CRRSISIANA rOfE2b14Lihydiny phenPeidianals iatesa o tecosidlein
t hereof, a plant containing 2-(3,4-di hydroxyphenyl)ethanol or a glycoside
t hereof, an .extract of i 4 |y, ; | ity nél
hydr ol Mloef #ﬁ"’e":'reextardzlafzétcgotlf[H t he ep?aaﬁlqi(’agxcﬁ%ﬂcfer{géré%gorguf@opaoeﬂnd an
extract thereof 6. conpasi ti.on f.or [ I QL <f yg-trgalgeny of
di sor de¥ &35§e%tﬁ§n8§iﬁgggﬁgtsﬁfb§§F3Wﬁé%ﬁgg%n@gﬁﬁgﬂagaﬁegg?nghe member
sel ected fromthe group consisting,of 2-(3,4di hydroxyphenyl,).et.;hanol a
gl ycosikfe ®het88F; aﬁﬂQﬁﬁquhPaﬁgFﬁg pa ke | Bx %ﬁeé&h gtﬁthP%%r a
gl ycosi de thereof, an extract of said plant, a hydrol ysate of the_plant,
and a hyalrlcd yénsbeoafl tdfe ther dstof SURBLAREGRE EXCRRAITRg THES é‘ur%ﬁ'é%a and
an extract thereof). 71

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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7. A conposition for prevention of cell damage and/or for repair of cel
damage by pronoting the intracellular synthesis of glutathione, which
‘contains at |east one nenber selected fromthe group consisting of

2- (3, 4di hydr oxyphenyl ) et hanol or a gl ycoside thereof, a plant containing
2- (3, 4-di hydr oxyphenyl ) et hanol or a glycoside thereof, an extract of said
plant, a hydrolysate of the plant, and a hydrol ysate of the extract of the
pl ant (excluding O ea europaea and an extract thereof). 8. A conposition

for '”B Oﬁm%h¥eéxEHQEEb0”p95n§0éxEEgﬁ%nhyQBOQQQéQésfODPEfeahHEHt of
a I|ver I ch contains$ at Ieast one nenber selected fromthe
group t|n i.hyd an gl ycosi de t hereof,

a plan XFﬂgﬁéeﬁ ?gsgogl yér%g 9%% gng eﬂrtlgnch05|de t her eof ,

an extract of said plant, a hydrolysate of the pl ant, and a hydrol ysate of
the extract of the plant (excluding O ea europaea and an extract thereof).
9. A conposition for inprovenent of kidney function or for prevention
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[Example 10]

| ected fromthe

Resistance to Active Oxygen Cell Damage Caused by Intracellular

Glutathione Potentiation

(manufactured by Dainippon
inoculated
diameter

containing

CCD 1059 normal human skin fibroblasts

in a petri dish

of 3.5 cm, and the

o

©

10 deactivated fetal
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group consi sting of 2-(3,4-di hydroxyphenyl)ethanol or a glycoside thereof,
a plant containing 2-(3, 4di hydroxyphenyl)ethanol, or a gl ycosi de thereof,
‘an extract of said plant, a hydrolysate of the plant, and a hydrol ysate of
the extract of the plant (excluding O ea europaea and an extract thereof).
14. A conposition according to any one of clains 1, 2, and 4 to 13, wherein
a plant containing 2-(3,4 di hydroxyphenyl)ethanol or a glycoside thereof is
at | east one nenber selected fromthe group consisting of O ea europaea,
Lam “”éﬁﬂa?&?la?&&h“cés"‘%rs%fﬂf>' cidyal 1 SgaPr HRUS 7ET $hCash VRS hircde g6 OSBENOT i |
Rehmannra gl utinosa, Plantago psyllium Plantago asiatica, Echinacea
angustifolia, Pr S Pl & t Sl i Th ndr on
e I i A
fragrans

Chl | | ul.gari s, . Ce [ e ' i des,
Bl | o B Al g PHEVEGRETHA TS Get CEBS puBre R (T ALt AnBpEPRaeaepi dat &

var. sieboldii, G stanche sal sa, Conocephal umconicum. Digitails.|lanata,

Di gi t aFPEsythéa, DIIPIRFI s PEFBHLBAS 7RTAIRRYPt aldaFI Y% 8FE R4 EF¢pensa,
Forsythia viridissim, Fraxinus japonica, Fraxinus ornus, d eichenia

gl aucaante Siyptinggmarhieyar iophyd hdntheadwidnehviag st ofhaneant Bhat c¥fEra
Leucosceptrum japoni cum Ligustrum japoni cum Ligustrum obtusifolium

Lysi ongbys ipadciifl asinpIMagNOve e Olhegpbat iMptyartdies ardbdnavei st fdpal
Csmant hus asi ati cus, Penstenon procerus, Phtheirospernum japoni cum

ot ag 8L PG,  FOHINE ARY RAmINEh St COPPhYhed. 1ATRANBIEYCANand
S SI epol al

St achy i, Syringa ticulata, Syringa vulgaris, Jasm num sanbac,
Jasmi nym offinale, Li tru Ldum: Vi ofcf Lel-nabis§ el +oMpRRdisca
charangiSnE.P%§n81§§P%%?g§ g%kgﬁggg fg.%kgg§%§ositign according to aﬁy one

of claims 1 through 14, which further containg at |east, one nenber sel ected
from t K&nglouBOREABEERFAGN0fORN X cHFYTilni ng ToMPoulf FHRFU R upy
source of cysteine, a protein that contains cysteine and/or cystine, ~a
yeast tleatforowedai Asrcydt einsmrandpdr Y n60 aRbah Vitanilmtresgeliular
conposition according to any one of clainms 1 through 15, wherein the
conposigtlivdia tihd oher anratentse wiopavant éngkeased. 17 A eonpdshelss -addd di ng
to any one of clainms 1 through 15, wherein the conposition is for external
use onduhe ustd Nmeium 18ad\ Cosmeséd i obyacsacding,t oaady emehdhocl aiass 1

t hrough 16, wherein the conposition is a drug. 19. A conposition according

to anytp%fi%%eﬁ alfiscd LhQHORadRs WEH 8 fbrt he CcoM@OBirisemt St@stoats

pr oduc A conposition according to claim19, wherein the food product

o RS pou AT, BB LR, Mok podesbil fed 2

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 is a
singlet oxygen generating agent) was dissolved 1n Hanks
solution so as to have a final concentration of 50 MM, 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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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 55
exXtract
DPE 61l
DPE-1-0-B-D-Glucopyranocide 42
DPE-3'-0-B-D-Glucopyranocide 46
DPE—-4'-0-pf-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,
Plantago psyllium, Plantago psyllium seeds, Olea europaea,
Forsythia suspensa, Conandron ramondioides Siebold et Zucc,
Osmanthus fragrans, Osmanthus asiaticus, Syringa wvulgaris,

Verbena officinalis L., and Momordica charantia L., and
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culture medium (MEM) to which FBS was added so as to have a
final concentration of 10%. At a concentration of 3 x 10°
cell/ml, those cells were inoculated in a 6-well plate (6 ml in
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 Hg/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 Sg7s and Szeo) .
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 Cs7s and Czeo, 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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Melanin suppression rate (%) = 1-[(Ss75/S260)/ (Ca75/C260)] X

100
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@SH109%& ()- @ 109%& ()-SI 910%

10>109%&/|() - OCr &% PRAGSEb N ce Plant Hydrolysate
of plant
extract
extract

Vitamin € 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
8. o
Siebold et Zucc 56.4% 7L1.4%
Osmanthus fragrans 28.8% 36.6%
Osmanthus asiaticus 25.4% 33.9%
Syringa vulgaris 54.3% 69.3%
Verbena officinalis L. 33.6% 48.5%
Momordica charantia L. 39.6% 55.6%
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DPE-1-0-B-D-Glucopyranocide 24.6%
DPE-3’~0-P-D-Glucopyranocide 32.3%
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 ocm, 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 0.3%
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 Olea europaea, Forsythia suspensa, Osmanthus

fragrans, Osmanthus asiaticus, and Syringa vulgaris, and the
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in Examples 3 and 4 and the DPE glycosides obtained in Example

5 were added so as to have a final concentration was 20 pg/ml,
and the ethanol content in the culture medium was adjusted to
% or less. After a further 24 hours, the cells were collected.
Using a group in which ethanol only was added to the cells
instead of the test substances so as to have a final
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 Na3VOs) 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 M1 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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film was performed. The transferred nitrocellulose film was
immersed in a blocking solution (PBS containing 5% skim milk),
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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Amount of XxCT
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-f-D-Glucopyranocide
DPE-3'-0-B-D-Glucopyranocide
DPE-4'-0-B-D-Glucopyranocide
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[Example 13]
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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 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 Hg/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 Hg/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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constantly, so that the gene is widely used as a control gene.

The following primers were used for PCR: 5'-TGA AAC TCT GCA AGA
GAA GGG G-3'and 5'-GCT TCA TCT GGA AAG AGG AGG G-3' (gamma-
glutamyl. cysteine synthetase); and 5’'-ACC ACA GTC CAT GCC ATC
AC-3’ and 5'-TCC ACC ACC CTG TTG CTG TA-3’ (G3PDH). The
conditions of the PCR reaction were as follows: specifically,
- Y-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 94°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 Dby

Amersham Pharmacia Biotech Co.). The group in which no test
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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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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 aslaticus extract
Hydrolysate of Osmanthus asiaticus
extract
Syringa vulgaris extract
Hydrolysate of Syringa vulgaris
extract
DPE

DPE-1-0-P-D-Glucopyranocide
DPE-3'-0-P-D-Glucopyranocide
DPE-4'-0-P-D-Glucopyranocide
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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%)
Olea europaea hydrolysate (dry weight) 16
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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 oo O @
g O O O O
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the present invention has a glutathione potentiating activity,

|
|
|
|
|
|
|
)
|
|

so that the composition can increase the amount of glutathione
that is supplied in the 1living body. Accordingly, the
composition is useful in the prevention and treatment of a
disorder that is caused by a glutathione deficiency, and 1is
especially useful in the treatment of a liver disorder such as
acute or chronic alcoholic 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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CLAIMS

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

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) ethanol or a glycoside
thereof, an extract of said plant, a hydrolysate of the plant,
and a hydrolysate of the extract of the 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 Yy-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—dihydfoxyphenyl)ethanol and

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

11. A composition for improvement of pulmonary function
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
the plant, and a hydrolysate of the extract of the 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
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said plant, a hydrolysate of the plant, and a hydrolysate of
the extract of the 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
glycoside thereof, a plant containing 2-(3,4-
dihydroxyphenyl)ethanol or a glycoside thereof, an extract of
said plant, a hydrolysate of the plant, and a hydrolysate of
the extract of the 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 2-(3,4-
dihydroxyphenyl) ethanol or a glycoside thereof is at least one
member selected from the group consisting of Olea europaea,
Lamium album, Eﬁphrasia officinalis, Prunus persica, Momordica
grosvenorii, Rehmannia glutinosa, Plantago psyllium, Plantago
asiatica, Echinacea angustifolia, 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,
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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, 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.

15. A composition according to any one of claims 1
through 14, which further contains at least one member selected
from the group consisting of an S-containing compound 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 vitamin.

16. A composition according to any one of claims 1
through 15, wherein the composition is for oral wuse 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.
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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.
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