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Composition for inproving skin, hair and coat health

contai ni ng fl avanones The present invention pertains

to a conposition for preventing, decreasing and/or

‘treating skin and hair/coat disorders or damages,

such as is effected by inflammatory reactions, 5

envi ronnental factors, ageing or cancer. In

rticular. the present inyention.relates.to.the use

Compition 19 MupravingRiih falr 47d Eqas Health capiining Apyanones

nutritional, cosnetic or pharmaceutical conpositions

for inprovenent of human or pet ani mal skin and coat
The prasenti tnventson Bextkigs doiradcarfipdsitéori forepreventing] dedieesing sihd/or treating

pr.oni _nent %pithelial tissue in living beings,is th

C

e
skin agd; bair/Geat cfisordgrse ok demages Jush gssis eldeciedh byninflgmmatory reactions,
. [ h of in.tnteg ni i .

env1ro§%r%%{%l z%gstor;ghgge?g ég ¢ cgr%ﬁ a)gp}ﬁuieﬁ*a Qrﬁséanﬁl}vgpﬁ% relates to the use
of fla¢&1ones BonPRhed dk aheiM detivall P& iP utriHal abospidRNSr PRBrmaceutical

concurrently interacts wth the surroundi ngs. Being
compasiteons foriniprogernentvafdnntanergey anioraiskin saddost gditsms15

itself, the skin is heavily influenced by external

factors and al so variable paraneters of the

organi sms inner system The skin's regulative
Backgretumd of thednygndion ¢ heref ore, al ways be active to

i nduce system c changes necessary to nmintain nornal

The nﬁgttr %ﬁhﬁ%@ aelgﬁgglgagitfé%?e? ? e\?iﬂi% @%@g Iﬂsggxtel sgtgggvﬁggﬁ trepresents the largest
organ RhORE S ani8HS U Sy sidif FIGGHAhRoGRRAL "WhicAcdhprises the epidermis,

i ncreaséd affluence of energetic and plastic
dermis atyd tlan stestumc cameimg comelates with thase nefeidterie cogens and concurrently

. C(gsuar,ant ors of _norphol og[i cal and functional stability .
interad$ valy thesurioupdings. Begg the anterfagesbiepm tlgyemvrangnent and organism
. term. . . i i ol i S

sl 58 S0P oo B RRLATYY SRBlat TR hIER) JREFHE parametes of

organis@&dnAg dyRtehNeTHY §8€'5 604t REALEIANIsTHd feade tiékdfofd, talwWsys be active
such as barrier function, elasticity, turgor 25 _ )
to indyneqyystetie sharigesneaiasyary po grataiatricomakbpatholopical egentheoncerning skin

) lifeti f aljving.being different signs,
mtegul?’rﬁ’&?%’t??&lq?%%ﬁ%n JCUYHESng, “appear on the skin or hair,

with the principal clinical signs being the appearance
of fine lines and deep winkles which increase or are
A greagcdedlt ofipestesseshasdgéng [ths adefudidi donsuraptice dfhiacreased affluence of

density, 30 gl ossiness, color, oilness, fiber
energefiicaped gplastiar 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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a 2 These signs of ageing are even pronoted by
exposure of the skin and hair to exogenous
i nfluences, such as e.g. UV-radiation, pollutants,
free radicals or chem cal substances. In the art
several neans have been propgsed to prevent
destructive effects of environnment or 5 ageing on
Ski [ [ I
TheseZ ikfs §F ok PiE, &, &h grombRla 6 ABbEne SPANS skl BIEKAR g exogenous
influescay sl 3. 4. EE-radidiiom | follutdnt, files radics1§ 6f clidhial/fubstddcks.
di scl oses singlet oxygen quenchers conprising aniline
derivatives and difurfuryl am ne derivatives, which

ar. reported,to reduce the .oxidative stress_.to the
tn the3fsevo 58 PR B DR apP 045 it HFYBIELTE 5t ol Epyigonment or
in€ BARRH I ' ' | i ing i
ousinSTREHGR AL IR 3 e 2430041 56 6braion o i s
to propidewiodeponads swavenging Grep oadidsls. ThnhisaedpectiERI0, 7641214 discloses singlet

obj ect of the present invention is to provide = )
oxygegisBehers evaptisiag aptipersieriyabvesoingr difirfusyhaminerdesiyaiyes, which are

. d i bl b i ded
sporl Ul DR B USSR LoL 10, Do orov e

a nutritional conposition. 15 Summary of the invention
In a first aspect, the present invention relates to a
Althouglt thietd isrragreatotizersity of activehamypuads foraimeliopatinesikin amd hair or coat
fqr human or pets,.which contajns as active conpound,
healthi there, S Cxfsis 4 Resrhifote 2ol BoMiSSIRY aftive ompounds. In Particular, an

hiectdEfF | ' '3 I Xt u - her fficient
object 5 INEhIoKAR: indEnor 15t bFNAE LSRR Bf phasfbflsed over a tong
periodastkife by daimdhs o ey, Sn@Bekcapible @6 Bk Hrovided il e foAA DS a nutritional
coat health. In another aspect, the invention provides
supplentrat, for exdmple a rerstionsl eomipasitinone or its derivatives
or mxtures thereof, as active conpound in the
preparation of a nutritional, cosnetic or 25

Sum rdfRh€venfioncOMPOsi tion intended for preventing or
tréating skin, hair and/or coat disorders, thus

anel i orating skin health conditions in humans or pets.
The conposition according to the present invention may _
In a figg aspeeth éhe prasewf inyeriénrpraletes toat muttitionall cosmetid ar pharmaceutical

compq%%tf&%ﬁf% rh%glﬁzf)ngﬁlinﬁ%{%, \tzvﬁi\,ggec&%agrllé %%%%hmvr?gé%gguen%, ta? le%st one flavanone
compd¥RaldFaEeAtrivaaked) 98 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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3 Admnistering to a human or pet aninmal, a food

conposition as descri bed above, results in an

i mproved skin health, e.g. on photoprotection,

hydration, dryness, firmmess, thickness, elasticity,

oi | ness, regular pignmentatiof, imunity or hair and

coat health, e.g. inproving hair and coat 5 gl oss,

hair density, color, oilnes, aneliorating hair fibre

di anet er, sebum production, glossynes and preventing
Admidigttfin@ 82 GORHan| Rt afin®®, a FRA CRPRSRIoh! RMRGHA HbB%e, (rBsults in an

the present invention is admnistered to a human or
improygd sk hedlth, £.gr o phdtoprosiciion, lydtdtion; disnesssfimmness, thickness, elasticity,

i1 barri.er functi.on,. to .prevent or mdﬁ%ﬁ%e oxi dative . .
ollnesy Tepeldr PIZESTIABR o HRATTEN Ob PIE SR S9P% heath. 6:€- {ProRHigClapir and coat
sloss, B9 s, BT Dicsy Il GRLEAE PR JIFUEE sPht prfluption, glossymes
and preventing \heirtand reodicloss. dilsg the compoditios icalrilimgtto théeresent invention is
. Lnvention provides a nutritional, cosnetic or

admingteredhde @uiymaa or ap #pisaaly fmameliorating anfinwidand tstates, digrrier function,

i ch taj S active .
o pred . PUTRAEE o8y WSRO W e sins
of agefif. TtvaA$d N&ps tfedBedHisdsWiRah@ 0@ Phflarhafidn.ef f i ci ent
anount to prevent, treat or alleviate skin, hair

and/ or coat disorders or danages and thus aneliorate

~Skin, hair a coat health. The flavanone conpounds of
Deta'lfeht‘geﬁﬁ‘gl’“‘é‘f QP%&‘HY%H“"QI ycosi des that can be found

principally in 20 fruits fromthe genus G trus, such

as orange, lenon, bitter orange, grapefruit, for
Accordingrtpltke first objecq theisentienx pesvildsa mitHgonal egsirdiic @ pharmaceutical

They are present in majority in the peel of the fruit,
compqsifion for eraliadminisyatioming humanoringts, pliigh eondaing asactivegompound, at
[ [ s fruit juice. ,The.compounds . accprdi t ok he
east o5 kb ol i VRuREERE AR PR B Fly h 208t amount
to pre@iiPREdt brhllePlateesitiRdh4it ¥/ /or BORisdriers IPRMREIALE hhd ks ameliorate
for exanple, and their derivatives selected fromtheir

skin, haiyl andmoat henlths, 25 chal cone forns, glycosylated forns
or nethylated fornms. Also, their sulfated or
gl ucuroni dated forns which are found as product of

The ﬂ%ﬁ@%{ck@@oﬁﬂd?hgﬁ&r %tearé' %gﬂg%ll élg sk@ﬁ%tthgts&%cﬁe fou]gﬁl éavrvinncipally in

S nmay be obtained | veral processes
fruits fromt the gahlis CRHUGN s@ch aﬁél‘éﬁﬁ@,ﬂéxﬁoﬁ,ﬂﬁﬁbﬂ&%%e, gr@pefruit, for example or
y

exanpl e, glucose-7-hesperetin is prepared b
in a less¢n axiend dmethepvegetables. 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.




10

15

20

25

30

30 hesperidinase treatnment. 4 The flavanone conpound
or derivatives according to the invention may be
included in any conposition suitable for
adm ni stering the substance to an individual, in
particular a food conpositign, a cosnetic conposition
or a pharmaceutical conposition. 5 1In a prefered
enbodi ment, a food conposition for human consunption
is prepared. This conposition nay be a nutritiona
The fROARIMR @niuiM! ¢ detivdfivéy adtbREHS o tie vehli&d nfy t%hi%bfuded in any
stabl e beverage, soup, a dietary supplenent, a neal
composiipdraceitable formadmiisteting theonddistdnae to rana1nd1v1dua1 in particular a food
confectionery. The conposition nay ?e sel ected from
comp%téorg ASISTEHR SPEPPHEOR PT APPEMaseutier] Campasitier ni | k
products, such as e.g. yogurt, curd, cheese, mlk
based fernented products, ice-creans, mlk based
In a prefdel embodingsit, & ofootl| @enposiiodafor ﬂ’ﬁﬂﬁhmbe‘»n@ﬁd)tlon 1s prepared This
fernmented cereal based products, beverages, m
compqgosy may. (hs o nuiglops C@@%plﬂeéan@éﬁt%\dﬁlm groguct, @a@}ﬂl%d or shelf stable

e SO0 (ROTPUBGRPTS Bl SRS P, gy o or

confedtion€gp JHee sompoditio apsu besselécaadd didin thasg®8p Monsisting of milk, or
pasti|les, gunms, or drinkable solutions or enulsions.

fermelltsd Vatllk paeduces; speteps ﬁ|g1 gogh@mladeclmmﬂk ﬂp@s@cbﬁeg@enmd products,

SCri ove flav
ice-erfeB, mafi oo Féudetn, TR RER R B ket afdhRmsnigdsoreal based
i r
produ&tg gggvaelrﬁégbféy glf}ﬂ%y\ﬂ%éltérstchg%%ge{g dr }?&ﬁei}ooﬁuco?ﬁk%lﬁigﬁaeft least a flavanone
compa@oidparsirtel affitsnderivadives) T]litﬁnlftﬁflmdbfsuppld;xﬁhﬁffoﬂf)rals adhinistration may be
fruits or in the formof a 20 concentrate. Thus, the
in capples, iseft SRl olpless PRees oraRastilles, gumpeordsinkable salionseigemulsions.

Methofl B4 Foparhl (oLl il BN 0% i L hs it s,

I n anot her embodi nent, a usual food product may be
enriched with the fIavanones preferably in the form
As degribedtabgye,clavenenes qqmp@mdmeefouadmmldﬁr &t Citrusk{ruigs, in particular
ese r ennet

in oraf e Sebonand SEhenS, GRS bocd o s Aaseddmgly. g frst aspect, the
nutrltlgﬁéln&ﬁn SBitidn B 86 $n tBOYorA9ed RHQM H?tsﬁch '?Rf‘tsrﬂlj # the form of a

ernented produCts or nutritional supplenments for
concewtratei This, rthé muutrittonal kompasitioe whayr be an o fass of ahy food product, in

. preparing an extract enriched if flavanones, in
particular any beverage, 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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particul ar hesperidin, fromorange and |lenon is
described in US NO2, 400,693 and US 2,442, 110,
respectively. 30 5 According to a further aspect,
fl avanones conpounds to be included in the

speci fication may be synthegically produced. A
nutritional conposition according to the present

i;aventien.nay co ise the flavano 5 compounds, its .
Accorgiha .4 Rt ovesh HayAtenes romumdings e Mebiitt 1 i tnggification may
be syrtRetftallgipkddiRedl adm nistration, and of from about

0.01 ngy'to 1g, preferably fromabout 0.1 ng to 800 ng,

nore preferably from10 ng to 800 ng of the aglycone

equi val ent of the flavanone conpound. 10 The )
A nuifitigpahepeRositien rgserdingota e prevenit ingentiany may epnpise the flavanone

compiii ot R eacdh, AR Bitol i Bmofbt e o o caily ora
adminddiFhtioAC d bf B hbout TRH PR ijg, Oé(r@&?%lﬁ gfo?neta%bfﬁto?? g to 800 mg,

| utei n, zeaxant hine, beta-tryp ant
more \poéfgrabiorfesm (@.1gg GoQR0) , mgadfcie nglyceng.equivalent of the flavanone
epi gal l ocatechin gallate), coffee extracts containing
comp@yBidyphenol s  and/or diterpenes (e.g. kawheol and
cafestol ), extracts of chicory, ginkgo bil oba
extracts, 15 grape or grape seed extracts rich in

The fla¥Qddieh Qeyadindl fStheSIAVERiBXinaR WeSused - dlthef ARABBIrYih, as§&®Mation with
extracts contalning isoflavones and rel at ed

other pislivoeommyeds sch at viamin UCc edanin fE fianophels wit htocotrienols),

ot 2 S 3T h e RS B ol ) uicinone
(e CHRA) B BEERL Bl oARAGRELIS), SSHETLURSE ycining poyphencs

and/oraditéripenese (8 diaveiiol addPdaEsiELy, ettt of OhiRES), tdifikifo BHOba extracts,
be adm nistered for prophylactic and/or therapeutic

grape (OF X epfe frasl extractheela pe proanthegyiahidins, spise extrapissiets. ansemary), soy
re adm nistered to tijent, already suffering fro .
extracy ghrifaing NafBevines andataled Byorstingens aRd e pes of flavonoids
with &%ﬁé}di&érﬁnﬁctkﬁtg, CHES Qkiddt el £agl3 | iy @Feb%%%@rs, probiotic
synptons of theé disease and its corplications.
micro@ngenismms, taurine, resveratrol, aminoacids, selenium and precursors of gluthathione,

for example.

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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25 adequate to acconplish this is defined as "a

therapeutically effective dose". Anounts effective

for this will depend on the severity of the disease

and the wei ght and general state of the patient. In

prophyl actic applications, cgnmpositions according to

the invention are admnistered to a patient

j . (A ' f rticul .

state ogilﬁéglgrggﬁ) gﬁ%\?aﬁétgﬁ% . tfg\q @%}%itﬁée gﬁ%ngmag%trggl &déﬁ’ﬂé)sﬂfon according to
the prigeaphyt@idn comgprises bh \utholasef flavafohdbempEids,t ied@ivati&eor mixture

anounts_agai n depend on the patient's r vy e of

6 stat
thereof @ deserivad aheygyHor a petly admppigtrationy frapnehest O mg to 500 mg. When
. [ 0 ition ordi ng.. t th nt
saminfBETRARE o o FCBRR TR SE R AR 1 OB ROTTRH the setycone
equivdldrs ofl avandhé ¥&BpeUndsl xt ure thereof as described
above, for a dally adm nistration, fromabout 0.01 ng
to 500 ng. When admnistered daily to pets, the

conpos, ti may_conprise.from et .50 of the.
The cGRRGRTA o e TGO B B PR nieSe S A HoSmitical acceptable
carrierS AHPOMINES Off e @arriRY Qlifferiy AWith MiLhRIdBDLY adfhiMiftkatof! #6r example
with a pharnmaceutical acceptable carrier, the nature
parenteyfal, ipfeavenous, eval and fopicah@nalnding pphthatode rofites.
adm nistration, for exanple parenteral, intravenous,
oral and topical (including ophthalmc) routes. 10 It
It willnb¢ lappeeciapqrt dwit dbe dkillbdtpetdon wil,|Hasetl pariioowa khowledge select the

based on his o know edge sel ect the . appropriate . .
ApPrORIAHH SRBWOECHA @Waaaam% Forah 1 taestdhgertivh gomppvReLto the skin or hair

takingf%% ggo ntéghé P&lt? Kif rhd%im%ﬁ%ﬂé%n R@&lﬂ%a&{/ﬁe&%@%@“gf irhgﬁion, topical

m nistration

applichtiprg Ghir@fasal 8dhaAstratRAP hilGatisteiion By APRBRY or transdermal sustained
adm ni stration, adm nistration by inplanted or

release pepterdsrandithelise.ai ned 15 rel ease systens, and the
i ke. The objective substance may al so be formnul at ed
in a cosnetic product, such as |lotions, shanpoos,

The o%h%ﬁ%’suﬁé‘cﬁﬁ%ﬁ% NZlso 35;et fAriitdted i %’T’éos[nt?éf%.' H‘O‘Z@Eﬁ such as lotions,

| -agel ng creafrs and/or ol ntnents.
shampapg eehaikseduti-baeiid) AfRE-SER NHredRss NSRintslogiepd uniti-Sigeink| creams and/or
. contain a mxture of 20 different ingredients known to
ointmerie 1§ wyill bechppegeiaed than dhe prssend cosmetipprasueistwidlncantain lsgmixture of

differeglgjeﬁg?aéi\éﬁtg&(a%ﬁvﬁ tg)gflg aféﬂea é)tegs?)grs %@yiﬁg% @gteﬁ/e%g&iatri]& of the objective

substance into the skin and preventing degradation thereof during storage.

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 adjuvant
therapy assisting in presently used nedi cations. Since
t he compounds of the present 25 invention may easily
be adm ni stered together with food material special
clinical food may be applied containing a high anount

of t he..obj i ve substances.,.l i | t...Q0:
and/ of oty B8 lapieeS 17 MERERT ik ol oG bF iR piftion e by
means?BPeNGh&Hical abihodiBd &Kial pRFIRET HRBs Ve b! BYN¥LSRAR (& oxidants or
variety of different alternati ves to the Specific
carcineghsdéxpmistuz todhatieoiagdirises,cungi, Bpidsrlepved diopd syrratneing cells and/or
. conpounds accqrdi.ng tq the present invention may be
microbpse@r ¢xposengdot ¥dfradiation.  and/ or prevention of
damages in the skin which are produced by a stress
situation e.g. by neans of a chem cal, biological or
Consegudiiis kifcadubstah88&SanFPordeonosRIIE HeE S diry 19*the pRésenOinvention may be
carci'nogens, exposure to ‘bacteria, viruses, fungi,
utilizedi for trsatileg aneé dr prevensing deomagdengf thel $kién,aindpasticular actinic and ageing
m crohes, .or exposure to UV-irradiation. 5

damageg e | eiﬁlp?lﬁucph@s W%n%@l‘éﬂﬁf%?seéo llﬁggg}l%q Bi%glentation (notably
compr?sgﬁé’ rﬁ:gcﬁg?%olehﬂgingé,e% ¢! }Sﬁg{elé;?n@sig%db?ertsﬁéeﬂtlslk\ﬁ%?pifg%nentation),

r-trea g an reven amages o

wrincildgl (oY ceipridiny @ned sagftd tinedl an@ gesp dhrrbws), Skdllate pseudoscars,
such as dryness, actinic keratoses, irregular

elastogis,gninelpstiditn  (elangibttgsia,covgmorsi takesr qukpinag, comedones, sebaceous
l.entigi nes, guttate hypowmel anosi s and persitent .

hyperpliii FCERBRTIT oRJer GANGIORFEIRY | FRPOTHIGE 8By Ebhplngeny basel cell

carcinbing® 312&1” §§\§a‘?ncldsn eal12RskcHREm, f SEhOWRning t 8Ad/8E Solistering, epidermal

pseudoscars, elastosis, 1nélasticity, telangiectasia,
hyperplesiausnflakeatiopuripunme copmedssias, asd¢beaeotjse.g. non-melanoma and

hyper pl asi a, acrochordon, cher rIy angi ogenma, seborrhea
melangiaatkiss icgncarant hejo hapaglio paticulag beaelisn sal aguserlusuch as an

improxzc%i h%lf%&féogﬂgg%ﬁlsr@?g {ai?ri;]eftn%aan {rﬂpéiﬁr?ési?,sgn%@%séf?lgw, sebum production
andaﬁél?@fcﬁﬁ%{/é}ﬁ;haﬁf& ©aesd., €. 9. non-nelanona and 15

mel anoma skin cancers. They have al so particul ar

benefits on hair and coat, such as an inproved hair
r cqat.  density, fibher, djaneter, color, oilness, . )
The effgcs oo feed sunpidhenpilonin Ay Rones comapavisdp or {1 deR iafisres according to

Lr s t f flao . .

e e PR oh 8, of g E B, T by ving conventon
method€ inctgdihy @sinafglogtheehal @ose (MED), 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 10uM 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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20 the present invention, on skin of humans or pets,

can be neasured by using conventional nethods

i ncluding mniml erythemal dose (MED), colorinetry,

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

measure of interleuki nes and8proteogl ycans producti on,

or collagenase activity, barrier function or cel

f : I ' :

for bRy roend AT IL BUNS, FERIRE ki HIALR ol3ye fo cells which
were lybat with trifioe K [d0ebefore aaalgsid (Y0 deaihyf description of

the Figures. Fig. 1. HaCat cells were incubated with

10M hesperetin (hp, red bars) or 10M hesperetin-

. 2 7=0-gl ucuroni d hp- 7- O-gl.uc el.l,ow bars). or equal

Fig. 2] (0l 5Ehtnadng Slaetinasnt g w B 1 g itia By R
treated with or w thout nenadi one for additional 5h.
The supernatant was analyzed ryj 8 for lactate

Fig. 3ddhiydpaperasel (hblysisasftray skiy sapsleimeatatddswittesperidin. 6um paraffin

. expressed relative to cells which were lysed with o
sectiopy wereode-waged, sedinedewith dieyataxylin@osindedmhgunted. Reppesentative images

. Chart repr.esenting the experinental set- of . the

in- oo BiapIRHORY GuE nShopfih f0F e pocptrol; exgyin (R @t o aed, the groups
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hemat oxyl i n/ eosi n and nount ed. Representative inmges
two magni fications are shown for the control group

Fig. 4¢ Realtims PaRcnehisisgoiiom RNAplaiedrfre raf 4 fed piherdl eontrol diet

0.1% B.and E.. 0.59%,C,.an 110, Bl '~ Real -tine.
(e g WA B e s Gt (ki P S el ot BiipBipn of CD1A!
and iRbA&Sn & ¢ANEH OKadbRE wéiel ddalyRl R 3 pools containin% 4 rats each and

hesperi di n-suppl enented di et (0.1% Hp, 0.5% Hp) Tor
obtainefl eCtexqines sieoshosin @ CDAM] iandl andt -6 énkB.ND6ts(depredgnt averages of

Sanpl es were analyzed in 3 pools containing 4 rats .
technigal (Rpfifeles. JBF R iabaveags 8er @iaups RelichRaESTn Felative eapression of

cates, ars aver age per

in C. Thesgtfolidietvedsadet ¥ 1 €XIAr@ASS fprédentdd sy & URE BABEARAL intervals
conpared to control diet and relative'to a

were dabudaiké upingANOVA.ar e shown

‘the su?ﬁl?r&lelhfa%oh Qoﬁ‘lya{'@f t?)h&{eo%? 8? gﬁ? 5nc?¥eqat?\9eetsé) P %?%Sglﬁée%ggog 'ggr%l are shown

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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in C. The control diet was set to 1 fold and is
represented by a thick line. Confident intervals were
cal cul at ed usi ng ANOVA. 20 Exanple 1 : mneral water
suppl enented with flavanone A mneral water is
prepared by addi ng hesperetip-7-glucose, in an anmount
of 0.01 ng to 200 ng per liter, estimating that the

aver tion s of about—ttiterpertday:—25
Exan'f)t?(gmg: gpneti c for oral admnistrat ipon A Mg per
Con’pe.s.i_t_j_g'.n__i__n_t_he_f_.gr_m_-gi_aﬁhnr d r‘npelll e _has P%RSUle
f ol I|de¢speridine dhesperssin.equa@lent) Conpound ng per c@p8ul e
Hesperidi ne (hesperetin equivalent) 250 Exgipient for
t he |aDicepient forl @eopd crocristalline 70. . E_nclalnpresls T.M
0 c%gﬁﬂ@&%ﬁ?d\r{ IR e ot e 63 Guerosp 250100
p0|y . aniumdioxide 0.3 col nrin} g g@]f 5
Stéarate de Magnesium 3
Silice colloidale anhydre 1
Coating 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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The conposition can admnistered to the individual in
an anount of 2 to 3 capsules daily. Exanple 3: Canned
Pet food and supplenment 5 A m xture is prepared from
73 % of poultry carcass, pig lungs and beef I|iver
(ground), 16 % of wheat flow, 7 %of water, 2 % of
dyes, flavours, vitamns, and inorganic salts. This

the pPBRIE o0 FOLE LGk By A SSLLUgee 8 LG HBHMinuin and

a puddi €n Coo enper at'u

addin®G00 hg dehefépéﬂeﬁﬂ daRivaRat.alke esulting pleBIVER. mAkul® lﬁﬁy be added or

the chunks are m xed 10 with 55 % of a sauce prepared
blend¢d withaiyosuitableateericr, foﬁ/@mpiye farmlertted ofilly WOW fresh cheese, a

rennet;e?fln at e ¢ ns are f lérgg]ﬁfg e;%ggﬂ\ﬂi(%sﬁgq ag,ﬁec% g&kpowder soy-
based%?%cﬁfcg dﬁﬂﬁ’lﬂ??ﬁg@%ﬁé& @ﬁﬁéng%éﬁﬁgi anl sﬁp@%ﬂgxﬁt&t}o% Eo {34l nutrition.

Citrus extract is provided. This is supplied as a

suppl enent with renovably attached to the can,
ExamplgSt her with feeding 15 directions. Exanple 4:

Functional food A food suppl enent was prepared by

m xi ng or bl ending fructooligosaccharide with inulin
Material an@ Methwdsr oporti ons by wei ght of about 70%

fructooligosaccharide to about 30% i nulin and adding

500 nmg of hesperetin equivalent. The resulting

Cttr.ei tic mxture may be added or blended with any
J—Eﬂﬁﬁ%&—gyco P¥Ycarrier, for exanple a fermented nilk, a
yogurt, a fresh cheese, a renneted mlk, a

Huma@dﬁft@@tﬁalmérlgeraiamcy@s diieCad) vease emuuate&lkwsthowm&@swetm 10pM
non-m |

hespelfe&fl%m-gfal' treBiRer snibimgun of fndh d%g%v‘a%%w Cpifol for 16h and 1h
before® h&% U e the Eﬁ%ﬁ@hewﬁh ﬁl%grﬁéte tﬁ]%ﬁ?blo’uc which

oxicity i nhocy
genera(tb‘?@&)ivé’@i;?eh@%é@% ﬁﬁra%lhharlﬁ W&ﬁﬁféﬁﬁ&ibhé‘ tredt@¥\cells were used as a
hesperetin | ucuroni de or” equal anounts of DMSO as
positive nemfaeli VAdftarodh rtlmd stiparndtéit wasl ahslysed for lactate dehydrogenase (LDH)
activity as a measure for cell death using the CytoTox 96 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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before challenge. Cells were then treated with 100M
nmenadi one, a xenobiotic which 15 generates reactive
oxygen species intracellularly. Non-nenadi one treated
cells were used as a positive control. After 5h the
supernat ant was anal ysed foryjl actate dehydrogenase
(LDH) activity as a neasure for cell death using the

0TOX non- radi gagct | cyt Xi,ci.ty,assa .
were kgt PEN S Sei5 @R% NI aRaekd nTbRGng them fhyueh satine
soluticﬁﬂtvai'tlpﬁﬁréa@ﬂi\%étﬂﬁudﬁ%_@ﬁéénﬁ‘aﬂox% 80tHintdabRin 869958%, 70%. 90%, 99%,

Dorsal skin s excised, one part was fixed in 4% PFA
100% aind gneadafifional divoe diald 00200 Tdssnarshmpies wergdnpubesat tveide for 30 min in

and anot her ?art was i mredjately frozen in Ioi'ig:i d )
xylenesifoHeyedh by 253 ty gnst 3 iboibeybatiogs an Prrafiie saxoH S0t 69up thick paraffin

. was dissect.ed d fihxed faor ays in 49 & i

sectlo%sayvgfeo F%F%%fggel% h@gg)t{)% ép&. (;/I]gt were C{%&/aéﬁ% 5 min in xylene and
dehy dBARE dsle hasBinpa bRl | throlidhN % &eki€d CF NbRAIBAY SWRHAE decreasing ethanol

enbeddi ng apparatus. The tissues 11 were washed in
conce®BSicmsd 1 swailni each (i0).19080\D6L9, 2096, hy 0%t end K9%pethanolgFinally, they

them t hr.ough saline solutions with increasing ethanol
were tiagREeatedr B0 GRS Iod B ater Ang aknedn 30% 50% 70% 90%

99% 100% and an addi tional hour in 100% Tissue

sanpl es were incubated twice for 30 mn in xyl ene,
HemaloRVlikreedn Wiking h and 3 h incubations in paraffin wax

at 60C. 6mthick paraffin 5 sections were cut using a _
Rehydraged aedons ataperstair®ddbi éh seanier Magler’ siasraatoSylin polution, rinsed with the

follow&! g%gesggp %gﬁ&{ g{){zi %ﬁgwgga%ggﬂgvggtpmh&%% Qr, adestilled water and
o ti . ' R (R O 0 .
704 RGP0, 8o 2 A EOS) 00 BR sion r

rinsediint9n%desidi 10084 etainel. Roltbveihgitvedl0 #fin Hecxbativys imkgkaeNcoverslips
stai ni ng Rehydrated sections were stained for 45 sec

- were meunied withsEdhendaitdriad Son 2ihiabrpon tempegatifa- h t he

followi ng series of solution for 1 mn each: destilled
water, tap water, destilled water and

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 PrismM® 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




70% et hanol . After staining 10 sec in eosin solution
(1% (v/v) in 90% et hanol) sections were rinsed in 90%
and 100% et hanol. Following two 10 m n incubations in
xyl ene, coverslips 15 were nmounted with Eukit and
air-dried for 2 h at roomterpperature. RNA Met hods
Ceneral directions for working with RNA 20 For

Multliﬁé@ 5§, ' Iflr&?@l% O%lﬂ# %}e&aﬁlfblll&%fg rﬂ) J[ri:fu Jtloﬁakgrgdgg IL%?(ﬁ'atory

Ssél east een
Produ&tsy Swiceslaer e cl eaned with Rl\lase ZAP prior use,
|nclud|ng pi petmen, and aerosol resistant tips were
Coolingeentiaiuey, ¢ EdcAngaige 54 DR, AppermiiSAeFnamno0HT Sequence
Det ecti on System Applied Biosystens, USA ABI
PRi sNt (r) 7000 RT-PCR software, Applied Biosystens,
USA PCR Cycler, e.g. PTC 100 Progranmabl e Ther nmal
Reagespntrol | er,” M} Research Inc., USA Agilent 2100
bi oanal yzer, Agilent Technol ogi es, USA 30 Fl uorescence
Pl ate Reader, e.g. Spectra Fluor Plus F 129005, Tecan,

Totall#ﬁ@&%ﬂ Mf#tNof Yo 3§f2en 2 s Wth special buckets for

cent ugatlo aboratory Pr oduct s,
Lysinﬁwaatrzset)l(Amndmo@mgo@ﬁcmloget@eﬁmg Centrif uge 5417R

endorf, GCermany ents Totally RNA K
RNA G0 NpohssebTons. 0B § Lol RS, B Techelogies, USA

ASSaY%bﬁ-?sé%?%WS B R B roehnol ogi os,  USA
RNasel DA P A&ty Slo 097308 vambion 08 Ast ock, Applied Bi osystens,

NuclezggA ee%v’\!aatgre(ddzﬁfo (ertt No. l\éo% 9)93'&811? ion A{%)Aon 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 Il RNase H" reverse transcriptase (200U/pul, Art. No. 18064-014), Invitrogen, USA
First-strand buffer (5x): 250mM NaCl, 0.1mM EDTA, 1mM DTT, 0.1% (v/v) NP-40, 50% (v/v)
glycerol, included with SuperScript Il RNase H reverse transcriptase

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

2’-Deoxycytidine-5’-triphosphate (ACTP, 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), Amersham Biosciences,
England
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Nucl ease-free water (ddH2O, Art. No. 9939), Anbion,
USA MIIli-Qfiltered water (0.22M ddH20) Ethanol, GR
for analysis (Art. No. 02860), Fluka 15 Dul becco's
phosphate buffered saline (PBS, Art. No. D8537), Sigma
(3- Mercapt oet hanol (Art. No.13w522), Sigma, USA

Ri boG een RNA Quantitati on Ki t (Art. No. R-11490),

pICONBRERHH Aopabie? RS Rl 2 oA s SREIRE, Trbfiha

TagMiNdaivetshl PERVIstert MbnGat.iNY. @SE3()/24K7WAppl&dtBlo§‘>l@tems, USA
18064-014), Invitrogen, USA 20 First-strand buffer
(5x) 250rr1\/| NaCl, 0.1nM EDTA, 1rrM DTT 0.1 %(v/ V)

‘70\V/V) ot c cu Wit CID rpt
“F’e reverse r;’?‘ﬁ’(‘?ri nt ?@ PERET ot |h PDTT,
1my, |ncI uded W th SYpgiief!i Pledden@ase reverse
transcriptase 2'- Deoxvglglenml n- 5(i -t ?Plg osohat e (dATP,

ihtfletkin/r t . No. 272C50)16 Arrer| s haiv B) k2580 enc &n00561420 ml
! |5\.1“r|nhncnh1‘ (rl("TD

GDbFENTED, No. mc%opdwmrshwmw@a&enc&x 00567162_m]

I%lﬂl ﬂﬁigr}éée]l&fﬁﬁi\gag;;é;aipzc St |JIIUD|JIIO.I. en(\:uolr,

oot

ﬁﬁggﬁnd 2' - Deoxyt hymi di nnénet ms%%;t%ll ?}2?:%90516%9%1
Art. No. 272080), Amersham Bilosci ences, 30 Engl and -
glyeeraldehyde-3-phesphbf |pd(N) 6 Random hexarner (Art. No.
27-2166-01), Amershgm Biapdci ¢ncBd_EVG08nd RrL§eBMO16_sl
dohy JregemasePCR Mast er| M x (Artl. No. PNA304437), Applied

UOA nmalte

Tab. AR e T (o0 (ASa, TP BUS0IH DEoSaunies 886420

symbdﬁ 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
pg/ml were used as standards. Integrity of 1ul RNA was controlled using RNA 6000 Nano
Assay.

Reverse transcription

All manipulations were done on ice. 2ul pd(N)s random hexamers and 1ul ANTP (10mM)
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CDl dl antigen Cdidl NM 017079 Rn 00567162 i
proliferating cell nuclear Pena NMD22381 Rn00574296 gl
anti gen gl yceral dehyde-3 -phosphate Gapd NM 017008
Rn99999916sl dehydrogenase Tab. 1: Assays-on-denand
used (Assay ID), including Gane nanes, genes 5
symbol s and reference sequences. RNA extraction Skin

were E@@l fo° 2@%2%2?%&3%?%9 tx{)atlaﬁ/r%tl gllg f %RI\QP‘SRB{ of qbﬁl After 5Smin

incubdtiInl AW5NQ, & %l@ﬁwgr@%hﬁfe@fatfﬁ ;p[Hi:Eﬂ Watic® ﬁﬁd qBNﬁ '\KV\@@trlﬁJged Then,
eluted with 4 nucl ease-free water.

4l ofopdadirstf stieatliborffer i qfatithidtheabl, dmul Mmefmhlbﬁdr asd hgl of reverse
t he Ri bogreen(r iJoRNA gquantitation Kit on 96-we
transcrip@@*@sswswpu RNesente yrewsr egded e(fméladf@nlura@ czmd) nghe reverse
t he nual urement s e one .
transchREOR GRATRL a5 oI RalTer FER. 8Y480 G 8 BUErying, temperature
progre{nh gy 91)1’1‘%? tﬂ%ﬁ%&lﬁég%ﬁgﬁ -r%g‘r’@uf‘écv%fse tgfl ngﬂ)tg&rc‘aéﬁf:tlon 60min at

e ri osoma at 1 on of
42°C; Gnlﬁi&udﬂ ofghelenyne: 2066 AF03C alldkasadsple wdseen kyptdh thd freezer at —
was controlled using RNA 6000 Nano Assay. Reverse
20°Ct1¢t§rf§6h¢rﬁisﬁon 20 All manipul ations were done on ice.
2pl pd(N) 6 random hexanmers and 11 dNTP (1 OV 14 were
added to 2g RNA in nucl ease-free water in a final
volune of |21. After 5min incubation at 65C sanples

Real-ﬂ)ﬁé?o hnrsieayRinrdakaspd on ice and quickly
rifuged. Then, 41 of 5X first strand buffer, 2l

The redl-tdn¢ MCR hwas peﬂforrﬂéd afcoragetoi thiei BadqMan R miethopd 'inf96 well plates
(96W1§)el\1/s?rr1§ gssays—on—demand primer and probes. Analysis was done in triplicate using a
master mix (3.5x) which contained 43.7ul TagMan® 2x Universal PCR master mix, 4.4ul
assays-on-demand primers and probes, 21.9ul nuclease-free water and 17.5ul cDNA (87.5ng
= 25ng per replicate). Triplicates of 25ul 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 PRisM® 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® software Baseline
adjustments were done individually (I16: 15-25, Cd1dl: 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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transcriptase SuperScript Il RNase I T were added
(final volunme 201). The reverse 5 transcription
reaction was performed in a PCR cycler using the
followi ng tenperature program activation of the
enzynme: 10m n at 25C, reversg transcription reaction:
60mn at 42C; inhibition of the enzyne: 20mn at 70C

Resulgrhq‘dﬁﬁ{g%fm&?s then kept in the freezer at - 20C until

er use. 10 Real -tine pol ynerase chain reaction
The real -time PCR was performed according to the
TagMan(r) nethod in 96 well plates (96WP) using
In v1t1@s@<@¢smntSdm @rnpmmi;zedakdrapn@%é@s (Hafzaty dﬁmomgat@rb that treatment

v, 3RS Sl TS5l G b, e, e s
under ﬁoﬁ{'laelaﬁtﬁ éorﬁiqﬁ?l?ﬁgln &ﬁ’é@@%{esefg\}& F ég Q@& hp 15 o2 é]ilg was even more

pronop&ted i pblls etidtlengdriddplith ai@Rdidhe 2D Lertbsdtey wl’ﬁoh mafeases intracellular
| oaded on a 96 well ABI PRISM reaction plate, covered
levels ft igaetivier exegear species flRQS) Mq:rqz@gq:rvélpcb@glmn@he main metabolite of
uged three tinmes _at 2000r rlmn or i
hespeifif i blotfl i S e hiiecho il 6 0ar i SPpise ebigipe e d
then performed in the ABI PRISMr) 7000 Sequence
Detection Systemusing the following tenperature

The protegivaneffeut tafVidsperidiof wah &urdrez \inwestigated iatarb@fimal intervential trial
denaturation: 10m n at 95C 20 and 40 cycl es target
using grayyingifemel wistay Eaé%e%ﬁmevamm@ rats were adomiged in 3 groups with 12

ammal‘éI egfe:lg Svégupgagﬂggﬁgg 8‘{ %gq%%\lg?é%g%?%é que g%‘F L fdlér(l: éa&ﬁp(fementated diet
using RS alftdrent cﬁﬁbyﬁ% 'I'%“ér%d 9808, AQ "!EeShgéij Mjl’&@é_eky )r£t§ Iere sacrificed and

15-25, Cdldl 20, Pcna:” 15-2 Gapd
skin tiskier evces wdedefirodlis hmiok)gyeandmd{MN ynalysi®. (Fig. o2). dilistopathological

analy fy of BippnERzemi '@ﬁ rotlh imEE D o Qe e ncahmals fed the
repeBIELA9 RoPRTASE A P s R Faphon e 0.1%
hesperidinpvd, QLR (%sﬁdrﬁiﬁ@») Tl%%ﬁﬁélbgk@%&hﬁhﬁbﬁ@ abude confirmed at 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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wi th hesperetin (hp) and hesperetin-7-0 gl ucuronide
(hp-7-0-gluc) is reducing cell death 5 under nor nal
culture conditions. The protective effect of hp and
hp- 7-0-gl ue was even nore pronounced in cells
chal I engened wi th nenadi one,16a xenobi oti c which
increases intracellular |evels of reactive oxygen
ClaimsP€ci es (ROS). Moreover, hp-7-O-gluc, the main
netabolite of hesperidin in blood, seens to be nore
pot ent conpared to hp, the aglycone (Fig. 1). 10 The
protective effect of hesperidin was further )
L. iYspeat piglepeidonenflayangne momposnd rof dift defivativesl or gdpiggire thereof, as
row ng f - wi,star rats. After . weanin rats_wer. .
AL PR o g Bty of A ey B Rt Gypftifon intended to
%Mhﬁ%ﬁ&\@ﬁe Wrl the! it damaB &) Hal! attl/6F coft dBorders or damages by
esperidin supplenentated diet wusing two different
dopewifd hdivoaadcto@t ghdps, htir démsitpgeolod, ollnesselys amatisrating hair fibre
mere sacrigi ced and, skin tissue was used for skin
RGPS SCRNE RFRRBCtONal ysis (Fig. 2).
Hi st opat hol ogi cal 15 analysis of the skin reveal ed a
reduced nunber of inflammatory cells in animls fed
2.1the ohasrast shenfléifione RRpIRBAA IR ity Geri VERIRS, G & SRS thereof, as
in Fig. 3 (3A+D (control) vs. 3B+E (0.1% hesperidin)
wetivegipgredi¢ns Spethiedirendratiothelan ¢rially etlmdpistadble composition intended to
observakio s. coyl d be c%gfirne at the rqﬁNﬁ}level. .
HRPTOVE $KHL S RBYIO8 cPR GONEHINRS Svhen gministered P husean.ypet animal.
| evels of IL-6, an inflammtory cytokine (Fig. 4A+C).
In addition CD1d1l nRNA | evels were significantly 20
3. deeneaaawrdinghoichigr bop3, whdpinahe flaeshodet donireipds isdbdbacuranetin,
(Fi.g., 4B+C). These data clearly denonstrate =
agtingino hesneridin, o digiyol, ipehtisimmueeariocrioper dereatiyes selected from
rall adm nistrated hesperidin for .skin. 16
B ey T, oo deT avERBTHad) P, euRdhBa dudhy @ sulfited and
ighRubSHiIMEd FHRR wilich Brd Broliléitorithar #RfabofiSm i HidHE
i'ngredient for the preparation of an orally
adm ni strabl e conposition intended to 5 prevent,
allievate or, treat skin damages, hair _and/or coat

4. dilsop¥fe ALCOBHINg iPaa®s OByelaimsr biPny Malvhichnthe §ayangngspmpound is
?}?‘%écégf gxfbgﬁ iul ?8% ?)re%legfa gitglr?szﬁ'ﬂgg ?ég%‘lngg Io%n%tel, rl]gm&%' Bitter orange or

grapefruit.

5. The use according to any of claims 1 to 4, wherein the composition is a cosmetic,

nutritional or pharmaceutical composition.

6. The use according to any of claims 1 to 5, wherein the flavanone compounds, its
derivatives or mixtures thereof is present in an amount of from 0.01 mg to g,

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

7. The use according to any of claims 1 to 6, wherein skin disorders or damages are

produced by ageing or a stress situation such as chemical, biological or a physical
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2. Use of at |east one flavanone conmpound or its
derivatives, or a mxture thereof, as 10 active
ingredient for the preparation of an orally

adm ni strabl e conposition intended to inprove skin,
hai r and/ or coat conditions when adm ni stered to human
or pet animal. 3. The use according to claim1l or 2,

‘fo@gse'sggésnﬁee{d 6‘%@58&%&@%@8@@% Sbé&@z‘?&?%ﬁﬁ@se tfhﬂg lipids derived

nari h speridin, erio , PORCIrI

fioPe SureSiddingcedls af@)dr\naicobRs, d‘r@x@&t@éﬂ td Umlrrakﬁaﬁdiﬁl r

agl ycone, chal cone, glycosylated or nmethyl ated forns

or sulfated and glucuronldated forms which are
oduct of i n_blood. 4. The use

o‘fs& ﬁoqdﬁ,n%}é, apy o | qlppg tq ds n W cly\mecq:pr{xp@smon is intended to
fil!n?lvcﬁl@o RinC %Hb?(ﬂﬂﬁte'cﬁon g'ﬁ'r Y n%rkﬁ@%p uflﬂm%ssp e%stf%fty, oilness,

rus fruits s as or er orange o
A clnespefepulat pi eﬁEb)t@orUSfarﬂ@ICﬁmdh&ﬂ dkén anticity, Otbaprﬁﬁeﬂt oxidative
to 4, wherein the conposition is a cosnetic,
ﬁ@tusb ﬂSbfh af C@ncq@hmﬂmamm at mashifass isehwn . produdionTérecomposition,
us rd n X of claims 1 to 5 wherein the

8e§€ﬁﬁ8g 8its derivatives or nixtures

thereof IS present in an amount of from 0.01 ng to | g,
preferably 0.1 ng to 800 ng of aglycone equival ent of
the flavanone conpound. 7. The use according to any of
claims 1 to 6, wherein skin disorders or damages are
30 produced by ageing or a stress situation such as
chem cal, biological or a physical 17 stress,
exposure to oxidants or carcinogens, to bacteri a,
viruses, fungi, lipids derived fromsurrounding cells
and/ or m crobes, or exposure to UV-irradiation. 8. The
use according to any of clains 1 to 7, in which the
conposition is intended to 5 inprove skin
phot opr ot ecti on, hydration, dryness, firmmess,
elasticity, oilness, thickness, regular pignentation,
barrier function, skin elasticity, to prevent
oxi dative status, risks of cancer, inflammation or
nodul at e sebum producti on or conposition, and/or
reduce signs of ageing. 10




