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COVPCSI TI ON FOR | MPROVI NG SKIN , HAIR AND COAT HEALTH
CONTAI NI NG FLAVANONES The present invention pertains
WO 2008/0882690si ti on for preventing, decreasing aPdl/BP2004/014416

treating skin and hair/coat disorders or damages, such

as is effected by inflanmatory reactions,

envi ronnental factors, ageing or cancer. In

articular, the present invention relates to the use

COMPRF LT PP 8 B VER s STd 82 B 2YTEPAT HRALTY AWAIS TG FLAVANONES

nutritional, cosnetic or pharnmaceutical conpositions

for inprovenent of human or pet ani mal skin and coat

it : n e | Bventi h : .

T B P ior RO Y o Bophliior L Aad 6B ppavor teating
skin sikd fhainboat hdisepgere sendandgee duehoesis eff@esd by ihf@nmatory reactions,
.or gani The system of skin integunment, which,
enVlf@B%lﬁFlF@i g%t?lﬁseagéwgo%rwgér- Tparrtiilagnthe presentyipggniign relates to the use
of 18BN cofPbhEdsAbe Thel H&i\;aﬁgéce i fube oA ?dosr%tﬂ%%ls 80 aceutical

concurrently interacts with the surroundings. elﬁb
compdsgicdnstier ingoevdrednve £ hurhireorgret kniomirelth and do cgaditisimn

itself, the skin is heavily influenced by external

factors and al so vari able paraneters of the organisms

i nner . s tenumége skin's regul ati ve mechani snms need,

Background 8% CYRAE be active to induce systemc changes
necessary to nmintain normal pathol ogi cal events

The MBRGSHORIIAGt Jithelial i QAN T B inF HeRRO L OB sﬁiﬂgwﬁ&hirgﬂrgéeﬁfs' the largest
A great deal of processes aSsuring the adequat
orgaig o Shaprganisof Thacysasedt afifil intgument véreh gemprisaanitie epidermis,
| asti.c substances according to the skin' s needs
cernfl B o SSRGS 0 ROPIGI B LS o PPt egiimpnd concurrently
interdtPRIitH th¥ s@frofidingss Beltfpt te @ﬁ’terfls%b bdtRBerSthievRbnment and organism

. integuments determnes the realization of nmetabolic
itselfp thscegs ds hppilysiaBpenced by sixtennal dhdtons zadi dljot yarmhl$ parameters of the

i Vi I i to.the presence of heal ski n .
oreaffihi il oFRE el e Blom ot b s be activ
to indwte g;?.éteﬁﬁ@ﬂ%gbsﬁﬁece@um t@inkAntaii rREL FHN O3 GventPedrcBGing skin
. the lifetime of a living being different Signs,
integgpapbpopolegyengracigiéiPhg, appear on the skin or hair,

with the principal clinical signs being the appearance
of fine lines and deep
A great deal of processes assuring the adequate consumption of increased affluence of

energetic and plastic substances according to the skin's needs become guarantors of
morphological and functional stability of skin structures. So, the state of integuments
determines the realization of metabolic processes necessary for skin cell viability and activity
leading to the presence of healthy skin peculiarities such as barrier function, elasticity, turgor

properties, humidity, pigmentation etc..

During the lifetime of a living being different signs, characteristic of ageing, appear on the
skin or hair, with the principal clinical signs being the appearance of fine lines and deep
wrinkles which increase or are accentuated with age, loss of hair, reduced hair density,

glossiness, color, oilness, fiber diameter, etc....
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wri nkl es which increase or are accentuated with age,

| oss of hair, reduced hair density, glossiness, color,
woRlsesess fi ber diameter, etc....These signs OPCHEPRINH014416

are even pronoted by exposure of the skin and hair to

exogenous i nfluences, such as e.g. UV-radiation,

pol lutants, free radicals or2chem cal substances. In

the art several means have been proposed to prevent

Thesd essgnisuait dgeimgebifecotes mbmeridi 0 BRFRUre0s BBSKRYaRNhSK it exogenous
epitheljal cells. For exanple, nmeans to prevent skin

influgheegsugh at §-&nUYrradgtiphgollytants, e iadiralswehericaksubstances.
scavenging free radicals. In this respect EP 0 761 214
di scl oses singl et oxygen quenchers conprising aniline
In thelertisvedralvesarsidive ibberr propydedaoipreyetieddsiraitiveesiectsol éhvironment or
.are reported to eguce th? oxi dative stress to the o
ageiriy ik SKIACPEELigh Otlie F & £ & reRR0s & peventislingletesioratipa or ageing is
I dn@reak [ ' by 4 -
P e & S PR e e R (AR R DR EPR 16123 discloses singl
oxygpn quértbens @pngrisingeantlompdeuiveisves|and plafut fucyl lamine denivatdiyedcivhich are
] f.the present. invention js to provide conpositions
lepm%?f]atto rﬁ%"??eg}ée ﬁwatlwssatolth‘hﬂi%er iod of time by hunans
or pets, and susceptible to be provided in the form of
a nutritional supplenent, for exanple a nutritiona
Altheughpberetis vgreasdimmity of hetiveeompeends fonamnlierating skin and hair or coat

spect ... the present jnvention relates to a :
heald}, 514 ot BB CGH IovaPvidE ot et egmpds Tgyperticular, an
objedt OJf #REPbeRY iBRhfion WIS BrHadd 8bfiSostforA CthhtVRay BERREM dver a long
at | east one flavanone conpound or its derivatives, or

period afititeeibehyrneneorf pets, and susskptile émbe arayided in thepfosu efita, nutritional
u &5§%Efggmé%ﬂ gégngi%hiqb,paLgoand/or coat disorders
PPERG anel Tor Rt e SRF%, ﬂalegﬂ' %oat heal th. In another

aspect, the invention provides the use of at |east one
flavanone or its derivatives or m xtures thereof, as

Sumpeayry 9Ethedpptien i n t he preparation of a nutritional,
cosneti c or pharnmaceutical conposition intended for
preventing or treating skin, hair and/or coat

In a dirgaspedt sthe titosenaimlento@iélngs $Kianmiteadiadl @omeiié of PRarnthceutical
hupans  or pets. The conposition according to the
compOsEOBNOT NHYAR I PSSR tecqniainnas agivin @mpauad mplessicone flavanone

compound or its derivatives, or a mixture thereof, in an efficient amount to prevent, treat or

alleviate skin, hair and/or coat disorders and ameliorate skin, hair and coat health.

In another aspect, the invention provides the use of at least one flavanone or its derivatives or
mixtures thereof, as active compound in the preparation of a nutritional, cosmetic or
pharmaceutical composition intended for preventing or treating skin, hair and/or coat

disorders, thus ameliorating skin health conditions in humans or pets.

The composition according to the present invention may be in the form of a complete
nutritional formula, a dietary supplement to be orally administered to a human or an animal,

or a compound for pharmaceutical use.
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nutritional fornmula, a dietary supplenent to be orally
adm nistered to a human or an animal, or a conpound
wo enospssesiraceut i cal use. Admi nistering to a hunBCI/BP20p€014416

animal, a food conposition as descri bed above, results

in an inproved skin health, e.g. on photoprotection,

hydration, dryness, firmess3 thickness, elasticity,

oi | ness, regular pignentation, immunity or hair and

coat health, e.g. inproving hair and coat gloss, hair

density, color, oilnes, aneliorating hair fibre
Admgpsierngdp 2 REBIhPHPY 30Edlon [oog| C@@’Wﬁg%n andesprkadeaboys gesults in an
_ D I _ J Cdi -
R U, Lo gk ISR TR 0BRSS ol Bt
oilnesmiregallar pigmematiin, anmuiig onhiir exd daatthesltlgteys ,impmivitgelfair and coat

functjon, t revent or nodul ate oxidative,status, .
slossy NG Bt D Gy dlipBina pin ind Fieptera e T giony lossyres
and [B@RNGHEE hdit ardd €t MRk PSIsS,Ahé BEMEEsitidiB b oRfing ANEE Hrédknt invention is
i nflammation. Detailled description of the invéention

admipiseesediiongy htvnap e apj gnimalg figreaelioraiing; anjierideninstyns bagtéss function,
iti . €0 ' ti YPOSi tian .
o e b BBl SRR, RGN EBboB IR R b Sl g

of ageinat Riald halsao rédiee eislapsitatcer at idfRaghatione fl avanone
conpound or its derivatives, or a mxture thereof, in
an efficient anount to prevent, treat or alleviate

Detaﬁl%idr&esé?gjtfonatﬁqwf vgﬂ%n di sorders or damages and thus
arelirorate s |n,nh

alr and coat health. The flavanone
conpounds of interest are natural glycosides that can
be. foupd principally in.fruits fromthe genus Ctrus, i
Aceqgiing 15 e dfrat et rdmentips Peidss 2yl inepah serpesicor Migimaceuticel
com;%?&ﬁﬂiﬁ'f@r &l hilinidt@ESE FordtheRdripRsOhARh YRGS %ﬁ 5@@6 compound, at
hey are present in nmajority in the peel of the fruit,
leastipnt flavanpng gompoged anibsidersvatives, loe apuikprraticrédilia aalesbeient amount

citrus fruit juice. The c ounds according to t )
to pryssl il Pholnbfts v o8 a5 BE SO (eRET R Uil g thus ameliorat
skin,MAERAA cHitheaRR. €ri odictyol, poncirin, neoeriocitrin, :

for exanple, and their derivatives selected fromtheir

agl ycone forns, chal cone forms, glycosylated fornms or
o R L AU % s o vy
fruityTRbARBE petisi Oitdab,00eh a8 Braus€demon, bitter orange, grapefruit, for example or
in a lesser extend in other vegetables. They are present in majority in the peel of the fruit, but
also in large amounts in the pulp and thus also in citrus fruit juice. The compounds according
to the present invention may be isosacuranetin, naringin, hesperidin, or eriodictyol, poncirin,
neoeriocitrin, for example, and their derivatives selected from their aglycone forms,
chalcone forms, glycosylated forms or methylated forms. Also, their sulfated or

glucuronidated forms which are found as product of metabolism in blood are used.

In a last aspect, derivatives may be obtained by several processes known in the art, such as
enzymatic treatments. For example, glucose-7-hesperetin is prepared by rhamnosidase or

hesperidinase treatment.
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In a last aspect, derivatives may be obtained by
several processes known in the art, such as enzymatic
wo e@ansess s. For exanpl e, gl ucose-7-hespereti NPCHEP2004/014416
prepared by rhamosi dase or hesperi di nase
treatnment. The fl avanone conpound or derivatives
according to the invention nhy be included in any
conposition suitable for adm nistering the substance
to an individual, in particular a food conposition, a
cosnetic conp03|t|on or a pharmaceutical conposition.
The flavagope epraptmdepihéeri vetiles acgordigitcbrppyintivn maryobe nglvdad in any
I Thij s
comﬁo%ﬂ%ﬂ?%%c%@? ﬂ)is aﬁ{r&:rﬁgt 1?1%% th %1’%5&8%52 10, %L/rg c@gga%ll 1napartlcu1ar a food
compdsitidnesl c@lfne&b e:lofnpfstlabh er bpMﬁfrﬁ@@tm&D&b@po@nﬁhEt ary
suppl enent, a neal replacenent, and a nutritional bar
or a confectionery. The conposition may be sel ected
f h cqgn t ; f ' .
I S 3"l Selioft bl i SLTRHRH, ' drbpored. This
compgaition rmaarbﬁemmdltwmldmm@te ifoeuda, eaadmx;y pmdhk:t biasleﬁed or shelf stable

wders, infant for cer rodu s ]
veveffinibhd Al SPREAE, okl crorbineribg Bl fypiitgpal bar or
confabﬁbﬁi'y Tho compbsition g beoRMbctRinfraimN ity gﬁﬁlp' @cﬁﬁdstlﬁg of milk, or
fl avanone conpound or one of its derivatives.

fermepied milkoprafuctspiich e sie- Yoeubr ard.adhepssi Brlkahaseth fqmynﬂgé products,
1ce-cké%nﬁal%ﬁlklb§§ed L}%}I/&eréz IE)E‘B e béeféa? roRRcH @id Yrmented cereal based
past I nkKa Pe ’SO POHS or errufnsn ons.

prodivis, medrsrafex; nmmnﬂrwalgr, tchesulate &r qriford kaasinBgost. leds a flavanone
descri bed above, flavanones conpounds are found
comppgiag o5 ey of ¥ eriases. L rutrifigpah gpplegigniior pral admindgtion may be

in ca’ ﬁﬁ@%n&)f@{b s@ésa@:ﬁ)flétéj 'p'élsteé & ﬁa@tﬂlers %{El | oPlriRYbR- SO{UIIOIIS or emulsions.

ccordingly, rn a first aspect, e nutritiona
Meﬂ)@émi@osreparmﬂwgyatﬁecqnnnmﬂewmdgﬁof a juice of such
fruits or in the formof a concentrate. Thus, the
nutritional conposition may be in the formof any food

As dBSBIBEE bbovieNfl pddrion et EFhpAmYs &%%ﬁﬁ@ﬁatuﬁa‘ll&ﬁﬂ@ﬂr&% f8it9 rin particular
any ot her extract from peel or citrus fruit

in onangeén agfrrapatat in sheiispesl or@@& p\ccsqnsﬂmglmyl éoﬁlst aspect, the

w6 0 oL RO pe 1Sk A LD o of o

concyaee rThus,athE e ahtiche @8Mpositibe Mt Binnihk Korm of any food product, in
confectionery bar, breakfast cereal flakes or bars,
partigilanapy beHerpge, citrus juice or any other extract from peel or pulp of citrus fruits.

In another embodiment, a usual food product may be enriched with the flavanones,
preferably in the form of citrus extract. For example, a fermented milk, a yoghurt, a fresh
cheese, a renneted milk, a confectionery bar, breakfast cereal flakes or bars, drinks, milk
powders, soy-based products, non-milk fermented products or nutritional supplements for
clinical nutrition. In particular, a process for preparing an extract enriched if flavanones, in
particular hesperidin, from orange and lemon is described in US N02,400,693 and US
2,442,110, respectively.
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powder s, soy-based products, non-m |k fernented
products or nutritional supplenents for clinical
woeaosioss2en. | n particular, a process for prepaPCTBPRN4/014416
extract enriched if flavanones, in particular
hesperidin, fromorange and | enon is described in US
NO2, 400, 693 and US 2,442,1 1D, respectively. According
to a further aspect, flavanones conpounds to be
Accdrdilng ol @ durtter bipects Aewinbneatoapoundy tdbe fenideetin el sp¥cification may
ced. A nutritional conposition according to the
besyﬁF@E%ﬂ{yHrﬂ%ﬁél on may conprise the flavanone
compounds, its derivatives or mxtures thereof in an
anount adapted to a daily oral admnistration, and of
A nu‘tlriti)maéilnonnpo:ﬁti@ acprding |19, thp rpeéseniabiventi6ro Magbambris theMavanone
to nore preferably from,10 ng to 800 ng of the
COMPOYH n%@’dmtk)’ﬁfr SRt MBEULes ethP’feﬁff dRoHe wwpbddaptedHe a daily oral

adm1ﬁisﬁ¥t%ip RRS oAGORY Y0 MBS0t V%&Eﬁgﬁy% Qﬁ?lﬁ\s}gg mg to 800 mg,

either "alone or in associatio her ac
morec preperabigsfremch) ase o t&#AG mgC of vihe aaglycoke (dqnivadneraf] the flavanone
and . tocotrienol s), carotenoids (carotenes, |ycopene,
COMROYPEi n, zeaxant hine, beta-cryptoxanthine, etc ..)
ubi qui nones (e.g.CoQ O, catechins (e.g.
epi gal | ocatechin gallate), coffee extracts containing
The Bavapphesnasicerdingdiodhe dmemtipena@ bengpd ¢ithehelineamdn association with

oo LR oo 5y ety RS B b o ot
carotBhiciad{chRfnef ilfiopsne, ﬁi@hﬁezﬁl&ﬁﬁtﬁﬁksbe(t@-cﬂfpt&&ﬁﬁlw ¥tb-..) $8¥uinones
extracts Contalnlng i sof | avones and relat

(e.2- oYt Weeatecdhisiie. gamgaﬂongtecbmmaa@t@) obffe¢ awtmm @mtmmg polyphenols

a(r:](%hlc Xe'n%sa E%g a]%z}\lefh\él f %%c%, %es%é aCI ﬁ?dgs r?lf %Pbc(?% at:ﬁfil blloba extracts,

grapé atl @teﬁb&seé@&ﬁkﬁc&t fiéd in @P@dﬁﬂﬂ)@yﬁﬁdlné‘? edpRddl &R e. g. rosemary) soy
precursors of glutathione, for exanple. In anothe

extraglisOuiaing isofaymgs ﬁﬁ@égkaﬁéiawh%@%@gqma@dsotb@rﬁ%@es of flavonoids
with 33HR d%ﬁf a@tﬂlﬁorfﬁ@ ape%% agt! 5 G- ndeor & g ap ﬁ‘b% i I‘ P%rﬁ’s probiotic

trea I CTapp IC& I onsy

micrédrgarising, ninginey edvdratrdl, patiheRidsabélesidm &ltf f)l%bur@&sfdf%lhtﬁathlone
dlsease as descri bed herein under, in an anount
for exampleci ent to

In another embodiment, a pharmaceutical compositions can be administered for prophylactic
and/or therapeutic treatments. In therapeutic applications, compositions are administered to a
patient already suffering from a disease, as described herein under, in an amount sufficient to
cure or at least partially arrest the symptoms of the disease and its complications. An amount
adequate to accomplish this is defined as "a therapeutically effective dose". Amounts effective

for this will depend on the severity of the disease and the weight and general state of the patient.

In prophylactic applications, compositions according to the invention are administered to a
patient susceptible to or otherwise at risk of a particular disease. Such an amount is defined to be

"a prophylactic effective dose". In this use, the precise amounts again depend on the patient’s
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cure or at |least partially arrest the synptons of the

di sease and its conplications. An anpbunt adequate to
wa@ewsni2ssh this is defined as "a therapeuti caPb@HEP2004/014416

effective dose". Anounts effective for this wll

depend on the severity of the disease and the wei ght

and general state of the patéent. In prophylactic

appl i cations, conpositions according to the invention

state @i dezditl rind ivesight. cRt-efegably, ot huditins $iesghaphidelitteal GorBifosition according to

otherwise at risk of a partjcular disease, Such an .
the PG /RVPHORBPTRIESS B A0 SR GO M Foppewicks e derigiives or mixture

there8P8Ldescritibdl dbode, UL o dallf aRGRIRE0R IR LERIP NnilEBEHY mg. When
on the patient'sstate of health and weight.
admipysisredrdaly {0 pets theh corapesitionengyrempaise froinclanged APO sigtdf dire aglycone
equit%?e%f%i%a@%o%g c&ﬂ onlagsent i nvention conprises an anount
0 avanone compounds, its derivatives or mxture
t hereof as descri bed above, for a daily

adm ni stration, fromabout 0.01 ng tao 500 . Wen,
The &goinds & b AR %@’%@Pg’t é}ﬁ%mgg‘i‘?ffésw}i aPhagpcentical acceptable
carri@OMRY Sifrel 6OMel cABieL1diFGhoM8/if tht N @0 oY CRBBNistration
equi val ent of flavanone conpounds. The conpounds of

parentefal, infgeamois Arahped ppishlinsbidngehiihalnsickrogtiswi t h a
phar maceuti cal acceptable carrier, the nature of the
carrier differing with the node of adm nistration, for

It wiglyheprpseqiaed hab the skiflad patsenonid, besedonahig qvapkeewledge select the

o 0 BRI P AP 85 o

takingriawl sdgentstht ecitetdfaadappic@mionaivaich aARO BE by SwaNOf injection, topical

galenic formto target the active conpound to the skin
appligatiqng iptrangsal AEMiTHpELioac adiRinitiREoR Gytimpimmied or transdermal sustained
relea@@é&jsféhﬁ} Mt}@ﬂkwi ch may be by way .Of. i nj eC_ti on,

topi cal” application, intranasal adm nistration,

adm ni stration by inplanted or transdermal sustained

rel ease systens, and the_like. The objective substance
The &Eg?é%*resé}l Bneo RN dseds foraukighit p Copreiiuerodustchclags lotions,
shandpBbd, AR&amsS NBARAREns, CIRATE cPdifisS %ﬁr@%[b%kexafagﬁ—ra;ggﬁﬁg creams and/or

reans, sun-blocker, anti-ageing creans and/o
ointnpénts. dtewillsbe arprevidted et dpppresinatethdtiogtroddves wilks®idin a mixture of
. Cosnetic products wl] contain a mxture of different .

diffeyes F’@&‘idéfh‘?%kw e it PERPT-| DS 3 Bt PEiFdatioth gl tge objective
substaAGt in@%ﬁ@ﬁﬁiﬁ%@?r@%nﬁﬁ?déﬁ%ﬁﬁbh WRrHRSHADSBrdeat 0 the

skin and preventing degradation thereof durlng

st or age.

for example

It will be understood that the concept of the present invention may likewise be applied as an
adjuvant therapy assisting in presently used medications. Since the compounds of the present
invention may easily be administered together with food material special clinical food may be
applied containing a high amount of the objective substances. It will be clear that on reading
the present specification together with the appending claims the skilled person will envisage

a variety of different alternatives to the specific embodiments mentioned herein.

In principle, the compounds according to the present invention may be used for the treatment
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It wll be understood that the concept of the present
invention may |ikew se be applied as an adj uvant
W0 b@sagsesassi sting in presently used medi cat i OPGT/EBIONQ@14416
t he conpounds of the present invention nay easily be
adm ni stered together with food material special
clinical food nay be applie& containing a high anmount
of the objective substances. It will be clear that on
and/ o pekvegtiéh ef paraseestin sipedkid Wedth afe progedddedy Wistrbsstdt@ation e.g. by
appendi ng .cl ai s the skilled person will envisage a
meaﬂﬁapfé‘t gheapicy]; prelegical on o aiwskcal stressp by sERPTUrE to oxidants or
- i e AN AN .
crc IR 0. TERILORCGL Bl BRGNS, s cos o
microisedofaxposihetd U¥aitmdiatiand/ or prevention of danmages in
the skin which are produced by a stress situation e.g.
by nmeans of a chemi cal, biological or a physical

Con% %%121 : tél%ﬁ%b%%%féé%@%?lp%ﬁti%ﬁb ?@&)tr(ﬁng lrtcl) g@g%é%g?ﬁgérgion may be

uses, ftungi,
utilided dor sreatimguamdi ovgpreedntisg daddgers of the ghins jn partiexlpo actiréc tad ageing

WV-irradi ation. Consequent]y, the substances and/ or
damigSastistiE: ifs Sl 61 APVGS dCUbie KPLBRY TRt PSRYiQpe (notably
comphisidd FEIRr 1448l NGuidld hfoREBN S LAY g@%ﬁ@ﬂteﬁyoé&r{ﬂ%g@maﬁon),

skin, in particular actinic and agel ng danages
wringiding @otshlyasordprysies §ipe agtficnildndsearst dspsfuriomsyguiélate pseudoscars,

i.gmentat.i on (notably.conprising, freckling,
elast Sé%t ilﬁﬁtl??i@?y’g Jf]lgﬁlgaﬁsﬁaog&‘%s San GV Ei t°8’_Pﬂe_d°neS° sebaceous
hypehxa)s%,pb%emra@ﬁ,oaherrwdngfbgémag {BOLRY WeEAHRS | G, basal cell
fine surface lines and deep furrows), stellate
carcipgiaa det siqyamesasebs carcinoma)| askin churpingt @hdioyi blitasig, epidermal

venous. l.akes . pur.pura, conedones, sebaceous
hypefIa AR gR, o RPPERERTY ' 4R O, B Plagoma and
melak@hatsREl Sanck@NThEP hab@aBb paftiéulsAb&dhieBn HAd S8R USuch as an
. cell carcinoma, skin burning and/or blistering, .
lmpfémdd]éﬁ}ihﬁ{ copf slengityadibar dipmptenneelor, arilnessmglassyness, sebum production
and SRR G310 nAPG GARSY . € 9. non- el anoma and

nel ano skin cancers. They have al so particul ar

benefits on hair and coat, such as an inproved hair or

coat density, fiber dianeter, color, oilness, )
The gfifest 6f/méand supplsmritgtienindlavaiongas ¢ompREndswortis dsriggties according to

the ﬂ;ﬁ%%‘ fe}fr\rfgﬁt?cg{, .olnoﬁén of Flﬁm%sf §° etg,f céh {)9 g%asured bg using conventional

ron In avanon conpoun or 1t
methdds inchtdingemimmabegiirgnat dose (MIED), colorimetry, transepidermal water loss,

DNA repair (e.g.p.53), measure of interleukines and proteoglycans production, or

collagenase activity, barrier function or cell renewal.

The following examples illustrate the invention in more detail without restricting the same

thereto. They are preceeded by a brief description of the Figures.

Fig. 1: HaCat cells were incubated with 10pM. hesperetin (hp, red bars) or 10uM hesperetin-
7-O-glucuronide (hp-7-O-gluc, yellow bars) or equal amounts of DMSO as a control (blue

bars) and treated with or without menadione for additional Sh. The supernatant was analyzed
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the present invention, on skin of humans or pets, can

be neasured by using conventional nethods including
woreowsosd2ser yt hemal dose (MED), colorinetry, PCT/EP2004/014416

transepi dermal water | oss, DNA repair (e.g.p.53),

measure of interleukines and proteoglycans production,

or coll agenase activity, bar&ier function or cel

renewal . The followi ng exanples illustrate the

for ldcrate ﬂé}hyalnog'eﬁasm?(LBH)eicﬁiuty whd h&xults Wesd Edpeédsed rdliiBeS@®RIls which
t her et,0. The receeded bi{ a brief description of

werelyged wyith frigign- ioﬁ%efl)mq”@ ts d8PYodeglye i ncubated with
| OrM hesperetin (hp, red bars) or | OrM hesperetin-
7-O-glucuronide (hp-7-0Ogluc, yellow bars) or equa
Fig. 2enGhent epokeiidBecsparimerntl wt-uplif ves iaps)dia pebvith edled
with or without nenadi one for additional 5h. The
super nat ant was anal yzedfor | actate dehydrogenase
L Q
Fig. § %‘9{ 1%\% ra@ﬁ?si}é g%fﬁwgng‘%rpﬁ e%{a%dﬁfgrh e p%‘i‘l din: 6hm paraffin

sectl@ffsa)l/e)ts Ids-v(ak@&} Yattedtwidh helizgox@in/dRAY dndreRirese Rtemgeﬂt&teve images
experi rrent al set-up of the hesperl din growh trial.
in vy gnagnifigationg g wépwgu fon| thenseyiealseroupr 6 @i ) and the groups

suppﬁﬁﬁﬁ{eg%ﬁ}ﬁgs}g i gl ne t?gg% S q{s}r affin sections

wer e de-waxe emat oxyl'i'n/ eosi n and
nount ed. Repr esent ative inmages in two nmagnifications

L

(ctrl)gol{iia/ ot @H&iin (f).\]?plgrhgnte(f' dleﬁﬁ@ll;/«? 5153 ; he %13/ feS exfﬂ?e(iglg{i%f CD1d1

ate romrat s cont
and {ntarteukino6 (L6 sPemplel wesy pp:hlymehhed phodt coftait¥ngH, rats each and

H for the expressjon of and interleuldn 6
Obfalfl?CfC% Y alugs 3 FO™Retos 1yhne3 ?Iﬁu H-fdBI's ReltrapieseHg axcrages of
techrlﬁc%ﬁ %rlﬁﬁ:%{és al%js %Etté‘ﬂaf‘%rage peal g‘ﬂ "F'oﬁl &ﬁﬁg& ian?laG% @ pression of

Dot s repre nt "avera
the smmihnemaiort crorrrmarecdatb esnirdalist andeelativato aliewsekgeppeyr gene are shown

. oup. . F chan ative expressi.q f the )
in C. R RaBlt FHeeGpa i § ol o B e obdgas itervats
were lc@lcBlaRAUERILEONONA. gene are shown in C. The control

diet was set to 1 fold and is represented by a thick

line. Confident intervals were cal cul ated usi ng ANOVA.

Example 1 : mineral water supplemented with flavanone

A mineral water is prepared by adding hesperetin-7-glucose, in an amount of 0.01 mg to 200

mg per liter, estimating that the average consumption is of about 1 liter per day.
Example 2: Cosmetic for oral administration

A composition in the form of a hard capsule has the following formulation:
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Exanple 1 : mneral water supplenented with flavanone
A mineral water is prepared by adding

whe®pesess n- 7- gl ucose, in an anount of 0.01 nQgPCDERDO4/014416
ng per liter, estimating that the average consunption
is of about 1 liter per day. Exanple 2: Cosnetic for
oral admi nistration A conmposition in the formof a
hard capsule has the follow ng fornul ati on: Conpound
ngper Guageuh@ Hesperidine (hesperetin equiyal g per250
Excipient for the core Cellulose mcrocristal [}Rge/0

EnCO”ﬁiegﬁémﬁneb(‘ﬁe@%&%h%ﬁﬁvgl%nﬂ)/agnes' O 3-SHTTE )5,

col | gi dal e anhyure 1 CoatTng agent GomrtacT5—Tac—6%
Sucr ¢se—250_pol-yvidene—6—ttant-um-di-exi-de )43 cel-ori-Ag
agent Cipen ent WEOrS on can administered to . the

i ndi \ |Q¢UHIOS¢WIC§QCT§F?¢WW of 2 to 3 capsul es|dail
Exam  Facanpesnited Pet food and suppl enent A m x6lure ils
pr epasstirdte derMagnésiwmh poul try carcass, pig|lungs and

beef |ISilgrcollgidandhydrd 6 % of wheat flour, ¥ % of _
wat eff, 2 % of dyes, flavours, Vitam ns, ang i norganig

sal t3 Coﬁmlg agent

Gum-lac 5
Talc 61
Sucrose 250
polyvidone 6
titanium dioxide 0.3
coloring agent 5

The composition can administered to the individual in an amount of 2 to 3 capsules daily.

Example 3: Canned Pet food and supplement

A mixture is prepared from 73 % of poultry carcass, pig lungs and beef liver (ground), 16 %
of wheat flour, 7 % of water, 2 % of dyes, flavours, vitamins, and inorganic salts. This
mixture is emulsified at 12°C and extruded in the form of a pudding which is then cooked at
a temperature of 90°C. It is cooled to 30°C and cut in chunks. 45 % of the chunks are mixed
with 55 % of a sauce prepared from 98 % of water, 1 % of dye and 1% of guar gum.
Tinplate cans are filled and sterilized at 125°C for 40 min.

As a supplement to be mixed with the pet-food before serving, additional packaging in sachet
form with 50 mg of hesperetin equivalent, in the form of Citrus extract is provided. This is

supplied as a supplement with removably attached to the can, together with feeding

directions.

Example 4: Functional food

A food supplement was prepared by mixing or blending fructooligosaccharide with inulin in
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m xture is emulsified at 12C and extruded in the form

of a pudding which is then cooked at a tenperature of
wOaRS0sd265 i s cool ed to 300C and cut in chunks.PABEP2004/014416

the chunks are m xed with 55 % of a sauce prepared

from98 % of water, 1 % of dye and 1% of guar gum

Tinplate cans are filled antbhsterilized at 1250C for

40 min. As a supplenent to be m xed with the pet-food

the Iblef)@henSS ey viveight afldbdut om0ed fiRaelReIsREcHARdSs a6 Nout @0% inulin and
of hesperetin equivalent, in the form of

W th
adding 94 éngesnz? hesperetig eﬁP’d@‘ie’éFe dhe Tefulfingsprehissici miktere raay be added or
blen(?elglg&e}t éqfr?yé\}lnp%klﬁe? 3&0 ¥<§'2;‘!X @l{eltag%léﬁgﬁg r];r%lp{e afprog’urt a fresh cheese, a

rennéted atifkom ad)nfé@mﬁheﬁ Ha@,(iﬂ‘eﬁwspb@m flak&vasr Huie Radreat, Milk powder, soy-
m xi hg or ndi ng fruct ool i gosaccharide with inulin
based H{qﬁlgfctpp%gyllg femeentpd rEpdugher aoutiiienad sypmigment for clinical nutrition,
fruct ool i gosaccharide to about 30% inulin and addi ng
500 ng of hesperetin equivalent. The resulting
Examppbbfotic m xture may be added or bl ended with any
suitable carrier, for exanple a fernmented mlk, a
yogurt, a fresh cheese a renneted mlk, a
Mat@rmifdedMﬁh@isy bar, breakfast cereal flakes or bars, a
drink, mlk povvder soybased product, non-mlk
f er ment ed product or a nutritional supplenent for
tofdxidiiyCRsaput ri tion. Exanple 5 Material and Methods
ty Assay Human |rmortal i zed ker ati nocytes

b O h .
Hurp kel k@‘%}”@ﬁ%{ﬁ? ) srre dhp e i doghf BRtseregin, Loun
hesp&eﬁn—ﬁ 803V iall é?ﬁouﬁ@h)f WS@*&sbe?ﬁ%raﬁvé: Bt M9 16h and 1h

s were then treated wth | OOYM nenadi one,
befoneed@bhenga Ceilsi whlegéleartaaa&sl WetthOOmMomyga&nompeac k&Sobiotic which
i ntracel | ul arly. Non- nena etreated cells were used

gene]glgesd‘e%gp p?cwnéaeﬁlesdptrac ﬂgl@}: y. Emor{-ﬁ]gng@ﬁge Heategheelisguere used as a
positBRatH3ed ARLr glﬁgﬁeagg)egﬁ%g WQ?E§§%A g(?glz(a %’%t Héﬂytd}'og%ﬁas% (LDH)

measure for cel usi ng
activitpas rackasaretiby eellcgaatit wstigeiht Cyasioay96 non-radioactive cytotoxicity assay

(Promega, USA).

Skin samples

Rat skin biopsies were obtained from the Heperidin growth trial (Fig.2). Dorsal skin was
excised, one part was fixed in 4% PFA and paraffin embedded, one part was cryo-preserved

and another part was immediately frozen in liquid nitrogen.

Histology

Paraffin sections
Rat skin was dissected and fixed for 4 days in 4% paraformaldehyde in PBS (pH 7.4) at 4°C

and embedded in paraffin using a Leica Microsysteme embedding apparatus. The tissues
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(Pronega, USA). Skin sanples Rat skin biopsies were
obtai ned fromthe Heperidin growh trial (Fig.2).
woersass2ski n was exci sed, one part was fixed | PCHERPIOBH014416
and paraffin enbedded, one part was cryo-preserved and
anot her part was inmmediately frozen in liquid
nitrogen. Histology Paraffihl sections Rat skin was
. dissected and fixed for 4 days in 4% par af or mal dehyde
werei wasRESir PBS dnd jaliak (¢.8/ANECKH ahe delediritbd B qgaisﬁﬂgﬂth@ﬁi tAebuBh saline
Lei ca M crosystene_ enbeddi ng apparatus. The
solutiqng syidsipeicasigethaw! FepcrEsitions 3oaminrach do 80%NELY6) 7684d90%, 99%,
0 : ' o h i.ne.soluti.on -
Lo07£ SE Sh Ao 1RRE ] BB SO ORHAD, B RGN for 3¢ min in

xyler) ¥olldv@ih by’ D%h LA0S h IR ailéd%n Packfan vastdittdoegab APtHick paraffin
.in 100% Tissue_sanpl es were incubated twce for 30
SeCUPRSWERG G [UsHg 2 kgira tye. Aegtianspygrezderwianed) p apinoiisxylene and

dehyﬂﬁtéﬁarbgf E)hélirir%a)fheﬁ{ tﬁtQJngkA 5 gmlhie Eoﬂﬁ’iﬁ)ﬂg f%ﬁhsgé:ctréa%ﬂl% ethanol
were cut “usifng a Leirca®™™ crotone. Sections werée
concetgra@red minreathiin 189%e A6%0a 00k 080V 76%e dnd BORasBanvY Finally, they
themt hr ougg a s(gri es oJ S'O|cﬁti ons with decreasing
werediasieped UER SePGPishand sfatiedy each in 100% 96% 90%
80% 70% and 50% ethanol. Finally, they were
transferred into destilled water and stai ned.
Heméromeirdsosivi sidinipgsi n st ai ni ng Rehydr ated sections were

tai ned .for 45 sec . i.n er's he oxylin,.solution, i
ey PR PRI SO Bl e de Mgt phos PEY i FPIFERN, Finggdwith the
folloﬁ@éerﬁ@%tf isbhifh Wt Biin lath: Waliflled WERE I th SthiMaliesiiRAYyater and

70% et hanol . After staining 10 sec in’'eosin solution
70% etignely Afder ptaingobleteh amedsin sdwtidnoSs (e einr904s ethanol) S$@%ons were

cinsel T A0 S I Ao G 1 e B PROSEl, 7 Roversto
were@hdundd With EGKit #ndbiAlrié PRI LOABSSA téthseratBNA Met hods

RNA Methods

General directions for working with RNA

For experiments with RNA, sterile pastic or baked glass vessels (180°C for at least 8h) have
been used. All surfaces were cleaned with RNase ZAP prior use, including pipetmen, and

aerosol resistant tips were used only.

Equipment

ABI PrisM® 7000HT Sequence Detection System, Applied Biosystems, USA

ABI PrisM® 7000 RT-PCR software, Applied Biosystems, USA

PCR Cycler, e.g. PTC-100 Programmable Thermal Controller, MJ Research Inc., USA
Agilent 2100 bioanalyzer, Agilent Technologies, USA

Fluorescence Plate Reader, e.g. Spectra Fluor Plus F 129005, Tecan, USA



General directions for working wth RNA For
experinments with RNA, sterile pastic or baked gl ass
wo ewsosesy 1800C for at | east 8h) have been useRCT/BP1004/014416
surfaces were cleaned with RNase ZAP prior use,
i ncludi ng pi petnmen, and aerosol resistant tips were
used only. Equi pnent ABI PRIBMr) 7000HT
SequenceDet ecti on System Appl i ed Bi osystens, USA ABI

MultEEpeSN, Heraé¢GOWitIRpeBleRwbét fva MEA\plrifechtiBh, 0y sk € NBborddSAx
r 4 e.g. PTC 100 Programrabl e Ther mal

Pmd&ﬁt%g%ﬁzﬂ 9 M) Research Inc., USA Agilent 2100

CooligQ@RBINZLE.g. AGinkfapd sAMIRNBYAGE SekidfyFl uor escence
00P |"at e Re%ege?g e.g. QéSpectrgl%S ugr 5 usyF 129005, Tecan,

USAMUIl ti fuge 3S, Heraeus with special buckets for MFC
centrifugation, Kendro Laboratory Products,

Reasdst Zer | and Cool i ng Centrifuge, e.g. Centrifuge 5417R,

ppendorf Germany Reagents Totally RNA Kit (Art. No.
1910), Anmbion, USA Lysing Matrix D (Art. No.

RNA 6000 Nano Assay (Art.

TOtaﬁ‘k’)ﬁéé%‘[gghﬁ/% A%O‘g@blﬁ?ﬁ%é:‘s Agi | ent Technol ogi es, USA
LysMgSMa&ﬁ [Dmrde«meghs@ﬁ@( @Bl;(ﬁ‘ééne /T@;ﬂicé ed Bi osystens, USA)
ée ZAP ( on, USA Nucl ease-free

AR08 Napgy é%(A%&rli’Io 5@@ 446@39% 506Arﬂ§176hAgL@ATeChnologles UsA

- I ! 0) Ethanol, GR for
Assagéﬁg gesﬂgéﬁ (Qﬂﬁ&(mﬁl%{zedé%os%gt%k | becco' s phosphat e

RNagq f AR (Aat] 1‘@’&978@ ApBisy, WA No. D8537), Signma
NuctRastRe& AL RIREOA1 (148 993 PamiliR2Gsa S 98 USA

Milli-Q filtered water (0.22uM, ddH,0)

Ethanol, GR for analysis (Art. No. 02860), Fluka

Dulbecco’s phosphate buffered saline (PBS, Art. No. D8537), Sigma

B-Mercaptoethanol (Art. No. M7522), Sigma, USA

RiboGreen RNA Quantitation Kit (Art. No. R-11490), Molecular Probes, USA

SUPERase-In RNase Inhibitor (20U/pl, Art. No. 2694), Ambion, USA

SuperScript I RNase H' reverse transcriptase (200U/ul, Art. No. 18064-014), Invitrogen, USA
First-strand buffer (5x): 250mM NaCl, 0.lmM EDTA, ImM DTT, 0.1% (v/v) NP-40, 50% (v/v)

glycerol, included with SuperScript II RNase H™ reverse transcriptase

Dithiothreitol (DTT, 1mM), included with SuperScript Il RNase H” reverse transcriptase
2’-Deoxyadenosin-5’-triphosphate (dATP, 100mM, Art. No. 272050), Amersham Biosciences,
England

2’-Deoxycytidine-5’-triphosphate (dCTP, 100mM, Art. No. 272060), Amersham Biosciences,
England

2’-Deoxyguanosine-5’-triphosphate (dGTP, 100mM, Art. No. 272070), Amersham Biosciences,
England

2’-Deoxythymidin-5’-triphosphate (dTTP, 100mM, Art. No. 272080), Arnersham Biosciences,
England
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Ri boG een RNA Quantitation Kit (Art. No. R 1 1490),
Mol ecul ar Probes, USA SUPERase-In RNase I|nhibitor
W@ 2060854255 Art . No. 2694), Anbi on, USA Super scrP@I/EP1004/014416

RNase H reverse transcriptase (2000/m, Art. No.
18064-014), Invitrogen, USA First-strand buffer (5x):
250rvNadl , 0.1 nmM EDTA, ImM DT, 0.1% (v/v) NP-40, 50%
(v/v) glycerol, included with Superscript Il RNase H

pd(dieRmﬁsm hiex s CA it PN o - ﬂssmpme@hmhal@}éﬁced Eh@land

scri pt se H' reve

TaaNR R RO B AN IR0RD b St 47,

100MM Art. No. 272050),

Amer sham Bi osci ences, Engl and

2' -Deoxycytidine-5"'-triphosphate (dCTP, 100tM Art.

NoGeRe/@0660) ,
2' - Deoxyguanosi ne- 5'
No. 272070),

Amer sham Biensci
-triphags
Anmer sham @f‘@%‘ﬁ

en®efereherg| g
phat e gldGTP,
endBBIeNER o) 4

nd Assay ID

1007MM Art.
nd

antele@ty shym di n-57 -

tryghosp
0sci ence

natg(§1h5k9
s, Engl andpo

l?\’&%ﬁl 20 Y1

272080) , Anersham Bi
r@ibdieantigmt

(W¥a

No 21- 2036&1101
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r
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L ?aéd Bi (r)r%é{st

feratl ng

CDl dI
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elquence Eﬁ?gr

antigen Cd

ﬁ“&@%ﬁ@l

ldl NMO 17079

cell nucl es

r Pcna

%gi 238 1 Rn00574296_§epdnt|i gdMd1ye884l dBn9aNo16 sl

Tab. 1: Assays—on—demand used (Assay ID), including Gene names, genes

symbols and reference sequences.

RNA extraction
Skin samples were homogenized with Lysing Matrix D, total RNAs were extracted using the

Totally RNA Kit following the manufacturer’s instructions. RNA was eluted with 40ul of

nuclease-free water.

RNA quantification

The quantification was performed using the Ribogreen® RNA quantitation Kit on 96-well
plates and a fluorescence microplate reader according to the manual. Measurements were
done in duplicate. The samples were diluted either 1:680 or 1:3400 in a final volume of 100
ul 1XTE buffer. Dilutions of the ribosomal RNA in a concentration of 1, 0.5, 0.1, 0.02, 0

ng/ml were used as standards. Integrity of [l RNA was controlled using RNA 6000 Nano
Assay.

Reverse transcription

All manipulations were done on ice. 2pl pd(N)s random hexamers and 1ul ANTP (10mM)
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Gapd NMJ) 1 7008 Rn99999916_sl| dehydrogenase Tab. 1:

Assays-on-demand used (Assay ID), including Gene
wmamems826enes synbol s and reference sequences. PGRMAP2004/014416

extraction Skin sanples were honogeni zed with Lysing

Matrix D, total KNAs were extracted using the Totally

RNA Kit followi ng the manuf &turer's instructions. RNA

was eluted with 40m of nucl ease-free water. RNA

werel Bl fol T@d IROVA Thendleasy-fréd Gatdran é"’ﬁ%alpeélflﬁ’k”&"dl I8l Wter Smin
the Ribogreen(r) RNA quantitation Kit on 96-wel

incubgtigned 6376, samplay oyess n@me@amiymlwkiamem ead| quwhl&wnmmged Then,

4ul @\iﬁS‘gE E‘éﬁﬁnﬁrg@f ergbﬁ.ﬁ ?1 r ﬁﬂdc%g%\klgp i u h S@%tdﬁhg of reverse
transfrc? oso\r?gl:pgl@él ipf 1 QQ\M& HX T)\lr:crp Uidhed (ﬁ%l Sztogﬁﬂes 2?{11)0“@}6 reverse

In a concentration of
transOriptigrireastipe weplerﬁsmsd andaP@R cyeleregsing ythef followingRiNAnperature
was cantroll usi ng RNA 6000. Nano Assay. Reverse

Progamy ACHY AN t APz i L Bmim e DhSs frResedEiRectpion ggacting 60min at
2°d M@ioﬁ%@%@rﬁ%@%n%ﬂ% olC. Fhe gM@ %%V\I?e@?f@%elg ezer at —

KNA I n nucl ease-free water
0°C1u1®ﬂ1ﬁ1rﬂmrtue¢ 5m n incubation at 65C, sanples were
i mredi ately placed on ice and quickly centrifuged.
Then, 4m of 5X first strand buffer, 2m of
dithiothreitol, | m of RNase inhibitor and I m of

Realt BNEDSPmENRO Sk Pladsen Superscript 11 RNase H' were
added (final volume 20m ). The reverse transcrl ption
The resddino HCRaWap@prf@mnpddaqcnrdalgD@Rtf@yEa@Mams imethodhier 96 well plates

o6V bt Al oTP o 3 BB P, B el ptaee wsing a
mast@pﬁiu@ (ﬁtjx)‘lmﬁh doﬁﬁirﬁklt%oﬂﬂ ofaqhve® QB{ZMHF/m s80PER rﬁtaster mix, 4.4ul

7Q0C. The sarrp e was then kept I n the freezer
assays-on-demand primers and probes, 21.9ul nuclease-free water and 17.5u1 cDNA (87.5ng

= 25ng per replicate). Triplicates of 251l master mix were loaded on a 96 well ABI PRISM
reaction plate, covered with a transparent optical adhesive cover and centrifuged three times
at 2000rpm for 1min or until all air-bubbles had been removed. The PCR reaction was then
performed in the ABI PrRisM® 7000 Sequence Detection System using the following
temperature program: activation of the enzyme: 2min at 50°C; denaturation: 10min at 95°C
and 40 cycles target amplification: 15sec annealing at 95°C and 1min extension at 60°C. The
analysis of the amplification plots was done using the ABI PRISM® sofiware Baseline
adjustments were done individually (Il6: 15-25, Cd1d1: 10-20, Pcna: 15-25; Gapd: 6-15),
whereas thresholds were set manually at 0.2 for all primers. The resulting Ct values were

exported into Microsoft Excel for further analysis.

Statistical analysis

Data were analysed by ANOVA.
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200C until further use. Real-tinme polynmerase chain
reaction The real -time PCR was perforned according to
wo b@s0skean (r) nethod in 96 well plates (96VWPCT/BP200g4/014416

assays-on-demand prinmer and probes. Anal ysis was done
intriplicate using a master m x (3.5x) which
contained 43.7 m TagMan (r)152x Universal PCR naster
mx, 4.4 nml assays-on-denmand prinmers and probes, 21.9

Results ahdcDiassiohr ee water and 17.5m | cDNA (87.5ng = 25ng
per replicate). Triplicates of 25m nmaster mx were
| oaded on a 96 well ABI PRI SMreaction plate, covered

it . L cal ' er, _and
i vt A0SR0 SR ARl P o BRL PeBON e AP s rcmmen
withaldspartin ifub)oirels hésperetindrOpbronv@ide [Hps7-BPERid) 8aGtduind@8sll death
then perforned_in the ABI PRISMr) 7000 Se%uence
undepappg!icylureyrenditipuss (kg Pidiestive efiesh of p padrir/p+gius Was even more
roBS08 ALRSHNGEERD O GG EBRITS AN i Rl ot
leveland] rieddtivatoxygen ipses @OBaMarepvat, §BGORgldc, emmain metabolite of
ext.ensjon_at 600C. The analysis of the anplification
hespgiidip dn plegd.iseas iR goremateaptommareshiofp, the peligens (Fig. 1).
Basel i ne adj ustnments were done individually (116:
15-25, Cdlidl: 10-20, Pcna: 15-25; Gapd: 6-15), whereas
The thotesivel efifscinef bespetidimamsafuttierainvestizatedrin ahl anpnalniert&vential trial

. The resulting & val uyes were exported into M crosoft .
usinge RERYIRE S5l IPRE Pt i oY gy 51t Serecsandommizpy &1 £ epgis with 12
animéRleacRadl PR niYeANN bilReSHESRroR Bt It 8 ﬁé’s?)gﬁgiﬂ fiﬁgjégﬁeh&ted diet

_experiments using imortalized keratinocyte
using) st Aifferent dases {8l % amb.Hnt Atihetagh of p2 meeksra(s wery sandficed and

i ISEREHELL e L SRR S PN . S Bhorcgia
analy¥isObe el 3ken @éellel Dfedibedanshnbi- of IXIGhHEONRSIBY BNaMRi£s fed the
pronounced in cells chall engened with nenadi one, a

hespgiadin Wicht Reprovenierive inesesasieshpnnrinéig. BubarDI (eomtdd) v$. 3B+E (0.1%
hesp%rﬁ(gﬁir%s}/ ﬁcﬁg %(g%g?rﬁ’nﬁ@&gfﬁesé ﬁ‘)ics%adgic'\e/ltl) (6B ond Wuld & BMtGimed a the
mRNA level. Rat fed 0.5% hesperidin showed significantly reduced levels of IL-6, an
inflammatory cytokine (Fig. 4A+C). In addition CD1d1 mRNA levels were significantly

decreased in both groups supplemented with hesperidin (Fig. 4B+C).

These data clearly demonstrate cytoprotective and anti-inflammatory properties of orally

administrated hesperidin for skin.
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hesperidin in blood, seens to be nore potent conpared

to hp, the aglycone (Fig. 1). The protective effect of
whemposs2éi n was further investigated in an ani PEI/EP2004/014416

intervential trial using growing femal w star rats.

After weaning, rats were random zed in 3 groups with

12 animal s each and suppl emédted with either a control

diet, or a hesperidin supplenmentated diet using two

Claigis f f erent doses (0.1% and 0.5%. At the age of 12

weeks rats were sacrificed and skin tissue was used

for skin histology and mRNA analysis (Fig. 2).

1H AtRBatdal QebRalc @HayRlcRulal E(l;}ﬁ}f Ik dh fo?gﬁ@la@ﬂir?str tion, which
reduced nunber of inflammatory cells In animls ed

t hesntearypasractive ingrestient Refieass emt Baviavend comgesndioeits Haimatives, or a

in Fiqg. (3A+D (control) vs. 3B+E (0 1% hesperidin) .
iyl snk i e GRS il do Ricst ieEF O ot sk, hair andior
ohsgaf ¥iddiders coul d be confirned at the nmRNA | evel . Rat

fed 0.5% hesperidin showed significantly reduced

| evels of IL-6, an inflammtory cytokine (Fig. 4A+C).
In,addition CDIdl nRNA | evel s were significantl :
Zader gg@é{%ﬁ%{l St iBs 8%% pbenTRY gR?bF t ﬁa‘f"f‘é‘gﬁ% r{Qppounds s
( Ak@achtBridtn, nddese Hdsefidil 8addistyslepmnatd at&riocitrin.
cytoprotective and anti-inflammatory properties of

orally adm ni strated hesperidin for skin.Clains 1. A

nugriti I ¢_or .pharmaceutical, conpositi

7oA ARl RS 5o i TREEHL 152l GOIRRE WL P agseon,
| ndiaRBheNElycodillatb®ast nRifldhdd Yananef COPOMAHoRY ort Sulfated and
derivatives, or a mxture thereof, in an efficient
arfirironidated Eyaevhich are podiet of theirmetabalismin biesids

and/ or coat disorders. 2. A conposition according to
claim1l, wherein the flavanone conpounds is
4i shsampositied aevordiag tangaim 1 hekdenitht derivafiv@Bi sbitaifdd by enzymatic
poncirin, neoeriocitrin. 3. A conposition according to

c I EeEnant ofvapigetcalidreftcsdat i ves are the agl ycone,

chal cone, glycosylated or nethylated forns of the

fl avanone or sul fated and gl ucuroni dated fornms which

Sar& cpmpdsition adcordieg to angtedbbims o 4 ihlwieh the flavanone compound is

extracted from pulp or peel of Citrus fruits such as orange, lemon, bitter orange or

grapefruit.

6. A composition according to any of claims 1 to 5, which further contains other active
compounds such as vitamin C, vitamin E, carotenoids, ubiquinones, catechins, coffee
extracts containing polyphenols and/or diterpenes, extracts of chicory, ginkgo biloba
extracts, grape or grape seed extracts rich in proanthocyanidins, spice extracts, soy
extracts, other sources of flavonoids with antioxidant activity, fatty acids, prebiotic
fibers, probiotic microorganisms, taurine, resveratrol, aminoacids, selenium or

precursors of gluthathione.

7. A composition according to any of claims 1 to 5, which is milk, yogurt, curd, cheese,
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4. A conposition according to claim1l, wherein the
derivative is obtained b y enzynmatic treatnent, or

wa@she2stal |y produced. 5. A conposition accorPdi/RERiD0014416

any of clains 1 to 4, in which the flavanone conpound

Is extracted frompulp or peel of Gtrus fruits such

as orange, lenon, bitter ordhge or grapefruit. 6. A
conmposition according to any of clains 1 to 5, which

f ufetthemted amitlal nslkobRed faalehted peoduRes) AckScreaitd) misk based powders,
vitamn C, vitamn E, caraqtenoids, ubi quinones,

calP & RETUlenf feerl dxedugtst dorawhtedi Gereay Bady piedr@s, smineral water,
ang{,b]afl 5r3fepﬁﬁ8§diet sﬁgﬁlterie f taB ksc&r%sm&icﬁﬁg&c@. I oba
extracts, drape or grape seed extracts richin

proant hocyani di ns, spice extracts, soy extracts, other

SO rceP o%ﬂfl avg{mi ds wth antioxidant activity, fatty
SacHers OF i &Bstome davprage Compoppy 6t fts detivatiyss qar @hwure théreof, as
U a4ive Enorb &SMEHAHE gi'e{paﬁﬂbﬂ 088 b RpostRIrEitHAA Pl prevent. allievate or
precursors of gluthathione. 7. A conposition ékcordlng

t otreat ykiof hagt aidie coattdisoBdersvbi damagss.mi | k, yogurt, curd,
cheese, fernented ml ks, mlk based fernented products,

i ce-creanms, mlk based powders, infant fornul ae,

9CEUEAbS B RAIrR  flav8idHR HoRfhobRd BRkts RRSEMivEE QFUChSeture thereof, as
m neral water, chocolate or pet food, dietary

s uaspive nigredientabt e preparatios o icomppsition irgend8d tddseprove sitin , hair
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preparation of a conposition intended to prevent,
al lievate or treat skin, hair and/or coat disorders or
19akeyasse gccordias oo glaimeds or ore Whetaianiba e flevanpou nangrounds s

It ' ' .or mxtur.e.thereof,..as active e
g St nstheflafh Byt 0P BB aBcsifin or cervarives
| Ndoieetidirbm thetpglyeons Kealconbadlycosietet O niidflated forms or sulfated
condj ti ons when adm nistered to human or pet ani nal

1 cenfrgugpganidated fogmp yyhich asg Briogve ofthedr, meipfalisi in blped.
fiavanone conpounds is isosacuranetin, naringin,

hesperidin, eriodictyol, poncirin, neoeriocitrin or
1deThevatd w&drding to any of claims 8 to 10, in which the flavanone compound is

extracted from pulp or peel of Citrus fruits such as orange, lemon, bitter orange or

grapefruit.

12. The use according to any of claims 8 to 11, wherein the composition is a cosmetic,

nutritional or pharmaceutical composition.

13. The use according to any of claims 8 to 12, wherein the flavanone compounds, its
derivatives or mixtures thereof is present in an amount of from 0.01 mg to 1g,

preferably 0.1 mg to 800 mg of aglycone equivalent of the flavanone compound.

14. The use according to any of claims 8 to 13, wherein skin disorders or damages are

produced by ageing or a stress situation such as chemical, biological or a physical
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11. The use according to any of clainms 8 to 10, in
whi ch the fiavanone conpound is extracted from pul p or
peel of Citrus fruits such 48 orange, |enon, bitter
orange or grapefruit. 12. The use according to any of

cI stfess e&pd)smrelﬁ), oNittenteoncdrbifogmeoUat et Visisés, EQRMEIJiEs derived

%rltlonal harnaceutlcal conposi tion. 13. The use
%IP-&PH@UI%%H% Is gpd/er migrebes, Qrexposure jady Eilpadiptéon.
fiavanone conmpounds., its derivatives or m xtures

t hereof is present in an amount of from 0.01 ng to Ig,

15t Télﬁaeuwﬂcyoming nmganymfaﬂ)ﬁmg 8ab laginywhich tedcomeds@idh i®fintended to
5 the fiav nq conpound. The use according to_any
of MHFEY %Opf@ectmebs@rﬁlogmweﬁ S5neRss. §14§F01E’aﬁlﬁf§’é% thickness,
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chem cal, biological or a ph yS|ca tres exposure 1o
ox@ﬁkam:&r, mflapanatipm ogHmslulatecseblantpmduat,lorymrmmqmsmbhl,r@id/or reduce
|ds er.i ved from surrounding cells and/or m crobes,
pUSEFBEt 0 UV-irradiation. 15. The use according
to any of clainms 8 to 14, in which the conposition is
i ntended to inprove skin photoprotection, hydratlon
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r e uJ ri.er function, s

o by By S BB leB T e bt e Shiet o o e fbre ciameter,
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conmposition, and/or reduce signs of ageing. 16. The

use according to any of clains 8 to 14, in which the
conposition is intended to i nprove hair and coat

gl oss, hair density, color, oilnes, to aneliorate hair
fibre diameter, sebum production and to prevent hair

and coat | oss.




