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15 such as mint (Mentha piperita). Hesperidin and hesperetin are reported to provide
anti-inflammatory, anti-oxidant and anti-carcinogenic effects and to prevent bone loss.
Depending on dietary habits, the amount of hesperidin can form an important part of
the total flavonoid intake. However, according to data on the urinary and plasma
concentrations, the bioavailability of hesperetin is limited due to efficient intestinal

20 metabolism and efflux.

There is hence a need in the art to provide a sufficient amount of hesperetin to a

subject.

25 It was consequently the object of the present invention to improve the state of the art
and to provide a use and a composition to provide sufficient amounts of hesperetin to

a subject, in particular to improve the bioavailability of hesperetin.

The inventors could achieve this object by the subject matter of the independent

30 claims. The dependant claims further develop the present invention.

In particular, the inventors achieve this object by providing a composition and a use
that allows hesperetin to become bioavailable to a higher extent and for longer

periods of time.



cl ai ns. IThe dependant clains further develop the present invention. In
particul ar he i nventors achieve this object by providing a conposition
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and for longer periods of time.This patent achieves this object by

provi ding a novel nethod to increase the absorption of hesperetin and
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in the apical (intestinal |u or basol ateral (bl ood/plasma side)
menbrarﬁP@F tethedraraatetal {higo qrp@ %Q €excretion back into the intestinal

| ungn or upt ake |nto t he bl ood stream respectivel y The nost rel evant
i ntestinal ABC transporters include P-gl ﬁcopr otein mul tidrug

Pgp)
resi st ahvesepfindings maydrelegploiteblo inceaserbe mﬁj/aﬂﬁbdiﬁt hesperetinis Wyance
protein (BCRP). Pgp, MRP2 and BCRP are |ocalized in the apical menbrane,
whereas MRP1 is localized in the basol ateral nmenbrane. The efficient
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in the apical nenbrane are believed to be the main reasons tne poor
are present in the epithelial cells throughout the intestinal tract. In general they are
15 specifically located in the apical (intestinal lumen side) or basolateral (blood/plasma
side) membrane of enterocytes and facilitate excretion back into the intestinal lumen
or uptake into the blood stream, respectively. The most relevant intestinal ABC
transporters include P-glycoprotein (Pgp), multidrug resistance protein 1 and 2
(MRP1 and MRP2) and breast cancer resistance protein (BCRP). Pgp, MRP2 and
20 BCRP are localized in the apical membrane, whereas MRP1 is localized in the

basolateral membrane.

The efficient intestinal metabolism and the efflux mediated by ABC transporters
located in the apical membrane are believed to be the main reasons for the poor

25  Dbioavailability of flavonoids and/or their metabolites.

Here it is demonstrated that flavonoids are inhibitors of ABC transporters present in
the intestine, including BCRP. It is shown in vitro in a two-compartment model
system with Caco-2 cell monolayers, a commonly used model simulating the
30 intestinal barrier, that inhibition of BCRP results in a decreased efflux of the
metabolites of the citrus flavonoid hesperetin to the apical (intestinal lumen) side, and

in an increased efflux to the basolateral (blood/plasma) side.
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pl apd SBeRFSIYrin ALSADDBibhRfilabMiE BF 4 hidininal.t he | UPAC nomencl ature they can
be classified into fl'avones which are derived froma 2- phenyl chromen-4-one

(2-phenyl -1 |, 4-benzopyrone) structure; isoflavonoids, which are derived
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present jnvention may be selected fromthe group consisting of quercetin,
fi set i nPhemylghromensdanet (2nphempil-Jedrbanzopyrone) structure; isoflavonoids, which are

15 derived from a 3-phenylchromen-4-one (3-phenyl-1,4-benzopyrone) structure and
neoflavonoids, which are derived from a 4-phenylcoumarine (4-phenyl-1,2-

benzopyrone) structure.

Typical flavonoid compounds that can be used in the present invention may be
20 selected from the group consisting of quercetin, fisetin, chrysin, acacetin, apigenin,
luteolin tangeritin, baicalein, scutellarein, wogonin, diosmin and flavoxate,
kaempferol, myricetin, fisetin, isorhamnetin, pachypodol, rhamnazin, hesperidin, rutin,
galangin, kaempferide, genistein, daidzein, biochanin A, catechin, epicatechin,
EGCG, phloretin, and combinations thereof.
25
The flavonoid compound may be selected from the group of compounds with the

following general formula,
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fl avonoids include all citrus fruits, berrids, ginkgo biloba, onions,
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acconpl i
compounds are dletary flavonoids.

10
A compound is considered as dietary if it is already present in foodstuff.

Good sources of dietary flavonoids include all citrus fruits, berries, ginkgo biloba,
onions, parsley, pulses, tea, in particular white and green tea, red wine,
15 seabuckthorn, and chocolate, preferably chocolate with a cocoa content of more than

seventy percent.

The compounds mentioned above and/or the sources thereof may be used in the
framework of the present invention. Flavonoid enriched fractions of these sources

20 may be used as well.

The compounds of the present invention, e.g., the flavonoids, are administered in an
amount sufficient to at least partially improve the hesperetin bioavailability and/or to
reduce or arrest the symptoms of a disorder that can be treated or prevented by the
25 administration of hesperetin. An amount adequate to accomplish this is defined as "a
therapeutically effective dose". Amounts effective for this purpose will depend on a
number of factors known to those of skill in the art such as the severity of the disease
and/or the weight and general state of the patient. In prophylactic applications,
compositions according to the invention are administered to a patient susceptible to

30 or otherwise at risk of a particular disorder that can be treated or prevented by the
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Al ternativel y, the“conposition may also contain hesperitin. It may contain
hesperitin in natural anounts or it may be enriched in hesperitin. For
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hesper efjif tHB%ohRal food uptake or that is ingested and/or consumed in any other way.

Alternatively, the composition may also contain hesperitin. It may contain hesperitin

in natural amounts or it may be enriched in hesperitin.

20 For example hesperetin may present in the composition and/or the product in a
concentration that corresponds to a daily dose in the range of 0.01 mg to 10000 mg,

preferably 1mg — 1000mg, more preferred 10mg — 500 mg.

Hesperetin may be provided as pure compound, as hesperetin enriched extract or as
25  normal foodstuff that contains hesperetin naturally. For example, hesperetin may be
provided in the form of an extract from herbs such as mint or from citrus fruits, in

particular from oranges, mandarins, lemons, limes, and/or grapefruits.

The product may be any product that can be used to administer the composition of

30 the present invention to a subject.

For example, the product may be a food product, a pet food product, a nutraceutical,

a food additive, a cosmetical composition or a medicament.
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drinks and nutraceuticals, for anpl e. The conposition nmay be intended for
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may be used to increase the effectiveness of hesperetin. Hesperetin is for
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Food Che 2008;56{11%:61.85- 6205; docunent incorporated herein by

r ef er ene#8CVERRISALRGRASIEIN-he product of the present invention may be used
to increase the antioxidative defence of an organism As such, the product
of the present invention may be a cosnetical conposition and nay be

i nt endedesperetinais for pxampia kovar der incressg: the tantbhopddatives iIdefiente Afepvt i n

was al sg r Lve f t f . nt
o aoncreRN RS Pl 8l A UineTp® R RERS! (Frnelgtta; Gardd & CREAITEY
t helopr ogluagriofFodte Ciieraer2008756{n6).6185:8208] tocament eithcbrporated heesianbyon or
treatnment of acne, e.g., as a nmedicanent or a cosnetical conposition.
Hesper efieferensey.urt her known to have an anti-inflammatory effect (Galati et
al ., Farmaco. 1994;49(1 1):709-712; docunent incorporated herein by
ref erence).

Consequently, the product of the present invention may be used to increase the anti-

oxidative defence of an organism. As such, the product of the present invention may
15 be a cosmetical composition and may be intended to treat or prevent disorders

related to ageing skin.

Hesperetin was also reported to be effective for sebum control and for the treatment
of acne in mammalian skin and scalp (U. S. Patent 5,587,176). Consequently, the
20  product of the present invention may also be used for the prevention or treatment of

acne, e.g., as a medicament or a cosmetical composition.

Hesperetin is further known to have an anti-inflammatory effect (Galati et al.,
Farmaco. 1994;49(11):709-712; document incorporated herein by reference).

25
The product of the present invention may thus additionally or alternatively be used to
treat or prevent inflammatory disorders. In particular it may be used to decrease the

inflammatory level of a body.

30 Typical inflammatory disorders that can be treated or prevented by the product of the
present invention may be selected from the group consisting of acute inflammations
such as sepsis, infections, burns and chronic inflammations such as inflammatory
bowel disease, Crohn's disease, ulcerative colitis, necrotizing enterocolitis, skin

inflammation, such as UV or chemical-induced skin inflammation, eczema, reactive
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or prevent inflammatory disorders. Hesperetin is further known to protect
agai nst toxins by inducing phase Il enzynmes as reported for other
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15

Hesperetin is further known to protect against toxins by inducing phase |l enzymes
as reported for other flavonoids (Young Jin Moon, Xiaodong Wang and Marilyn E.
Morris Toxicology in Vitro Volume 20, Issue 2, March 2006, Pages 187-210 ;
document incorporated herein by reference).
20
Hence, the product of the present invention may alternatively or additionally be used
to protect a subject against toxins. Without wishing to be bound by theory, the
inventors presently believe that this protective effect against toxins is achieved by an
increase in the production of phase Il enzymes. Phase Il enzymes are the following
25  (UDP-glucuronyltransferase, glutathione-S-transferase (GST), quinone reductase
(QR) and sulfotransferases). Typical toxins that the product of the present inventions
can protect against include electrophiles and/or compounds with electophilic reactive

metabolites.

30 In one embodiment of the present invention the product is a food product that may be

used to protect against toxins.

In another embodiment of the present invention the product is a cosmetical

composition that may be used to protect against toxins.
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ari cose veins, aermr or venous ulcers. In another enbodi ment of
t he pretaEﬂtnaiynlvermtsedrtottreatmrqn‘euentutneafonnailmabf verigess veioa, haemorhpidse used
to treat or prevent the formation of varicose veins, haenorrhoids, or

venous QI {&Eous ulcers.

In another embodiment of the present invention the product is a medical composition
15 that may be used to treat or prevent the formation of varicose veins, haemorrhoids,

or venous ulcers.

Hesperetin is further known as a lipid lowering agent (Choi et al., Bioorg Med Chem.
2004 Jul 1;12(13):3599-605, document incorporated herein by reference).

20
Hence, the product of the present invention may alternatively or additionally be used
to treat or prevent high cholesterol levels, to increase HDL-cholesterol levels and/or
to decrease levels of triglycerides in the blood. In this case the product of the present
invention may be a food product, for example.

25
Hesperetin is further known to have an antiviral effect against human viruses (Kaul et
al., J Med Virol. 1985 Jan;15(1):71-9, document incorporated herein by reference).

Hence, the product of the present invention may alternatively or additionally be used
30 to treat or prevent viral infections, in particular herpes simplex type | and/or influenza

infections.
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ef f ect Afpsing 'vemee% (Kaul et al., J Med Virol. 1985 Jan;
15(1):71-9, docunent incorporated herein by reference). Hence, the product
of the present invention nmay alternatively or additionally be used to treat
or pfevémanothexlembddicienbofthe present invahtion ther presiust ispd emediggl compositionr

influenarnfe i ons, | e enbodi ne f t he present invention the, product
o & colhmes Pecmie red)priarentay b i tetians, B bagktias Pegpes SPIGE Hie

I nf ecti 9Rpd/IrinfRdrizZaGHic’tioher pes sinplex type | and/or influenza

i nfections. In another enbodi nent of the present invention the product is a

medi cal corrposition that may be used to treat or prevent viral infections,

QQSpZ{LL LpBlelias aigh Bhofih, fo Rce S nefind; iRERU ARG RRCer (RRGT ' "
. 10t et @hrNutr CaRBe0 2800236(21224.9, docurﬁemtrnccrp@rmdateedlnrmf @féerehye).

reference) Consequently, the product of the present invention may
alternatively or additionally be used to treat, prevent or reduce cancer

arovt . dohsRBBefiipaflb kSl of 8, B8R nvbmrsmgyahgﬁrafmegw abgtgnafy! c2

conposition t uce cancer
a furthée Lﬁddddltmail prevehtier r@ldasercancewmwm.n the product is a f ood pr oduct
t hat

15 In one embodiment of the present invention the product is a medical composition that

may be used to treat, prevent or reduce cancer growth.

In a further embodiment of the present invention the product is a food product that
may be used to treat, prevent or reduce cancer growth.
20
A further embodiment of the present invention is a composition comprising
- at least one flavonoid compound with the proviso that the flavonoid compound
is not hesperetin, and
- hesperetin,
25 wherein the at least one flavonoid compound and hesperetin are each present in an

amount of 10 ng -10000 mg per daily dose.

The at least one flavonoid compound may be a compound with the following general

formula,

30



may be used to treat, prevent or reduce cancer growth. A further enbodi ment
of the present | nvent ion is a conposition conprising at |east one flavonoid
conmpound XPZALYHSBr ovi so that the flavonoi d conpound i SCAEP2HALKER2t i n,

d h { t | 1 t
o6 oachWhELel caBRRE " o B 7' 2o’ £ HBEr RS ele PRSI SRR Tt '
| east Odﬁfefrémvrmsmlahe:anbmendwnﬁanbf cch@rrrmDHgl grou witte tme)lpkmsmg\azether al
formula,, wherein carbons 3, 5, 6, 7, 8, 2', 3, 4, 5 and/or 6' are be

subst i t Ge@OERMS NGt hasneretinr ent from one another with an H, OH, or OCH3
group, with the proviso that the conpound is not hesperetin. It may al so be
sel ected fromthe group consisting of quercetin, fisetin, chrysin,

acackti i, mayi gisoi be seléetedi mommrgromm cdmslsd:lagebfn quemetial |fsetnn chrysgoni n,

di osm n and flavoxate er ol ricetin etin, isorhametin,
pachy pofeRcetim, Apigenin, 'UF%gﬁ&eﬁ"BPHf'"'r ?'Pﬁ'e"baﬁ%%‘ijf e'"ké{\éﬂ%“é‘m@@ {ﬂaﬁr‘gteu n,

dai dzei oy dahe o kaBribrEt o fyrbeifP IRBACHSHhaffAel, AfdAyBbUS, fhnazin

combi nat | ons ther eo FOI’ exanpl e he conposl tion ! pr esent | nvent i on
may conha$perieis,prtiof igalangimrkaeropferidef ganistein.sdaideeio, pigchgniroAp eatachim, for

compos: ePBATT. RO SBief ey T ARE KA RBorE e The” ot | Sast one 11 avonoi d

conmppund which is not hesperetin in an anount of at |east 1000 ny/ kg
conposition, for exanple at_|east 2000 ng/ kg conposition, Those skilled in
the art F@r PKamiplestae semnpasition qafeghecefﬁsente@wgnmen/ecqrtﬁmf kesnaretin 43 aphe

amount of at least 1000 mg/kg composition, for example at least 2000 mg/kg

composition.

15 Additionally or alternatively, the composition of the present invention may contain the
at least one flavonoid compound which is not hesperetin in an amount of at least
1000 mg/kg composition, for example at least 2000 mg/kg composition.

Those skilled in the art will understand that they can freely combine all features of the
20 present invention described herein, without departing from the scope of the invention
as disclosed. In particular, features described for the uses of the present invention
may be applied to the composition and/or product of the present invention and vice

versa.

25  Further advantages and features of the present invention are apparent from the

following Examples and Figures.
Figure 1 shows the general chemical structure of flavonoids.

30 Figure 2 shows the chemical structure of the flavanone (citrus flavonoid) hesperetin.
Figure 3a shows the effect of different flavonoids (10 uM) on the apical and

basolateral efflux of the sum of hesperetin 7-O-glucuronide and hesperetin 7-O-

sulfate metabolites.
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present invention described herein, wthout departing fromthe scope of the
I nvention as disclosed. In partlcul ar, features described for the uses of
the preseWP PR Yon may be applied to the conpositionPSHEPIMNFBaUCt of
t he present invention and vice versa. Further advantages and features of
t he present invention are apparent fromthe follow ng Exanpl es and Fi gures.
Fi gure Figure\gb $huwgthecsfidct of differant ﬁﬁwuotdsr(a 0qiMY b ensiisisof HesperetinZ7-shows

He s e B Gliutandeeand nespeiingrroaLane Matobalieadornadntn %eégé‘ &l
and baswaﬁk%n'm@c;éllsgéte% atﬁmg%ﬁeﬁsegg%@séd%%é fcapéfag tgl OuM_

hesperetin 7-0s netabol i tes. Figure
f | avbnoiespéretinriivicoombinatiors with dhe loesitret of the Gerré3ppinding expetimentiexposeedr et i n

- | f ' . ' | | || del t
120" i n@betoaTd BRA besRryebniOaee IMS (R e apHisrrapsenisorss Ao S8t | 7 |
conbi nap| kGrDSM**hﬁé@PW FRLQ.001 S{apircaly BRRAA KR HE CoRTOL exposed onl y

to 10 hespereti d, 5% esults’ are presented as nmean + SD's. * =
p<0.05, ** = p<0.01 , ***=P<0.001 significantly dlfferent fromthe control.

' . sh he f f t fl f
basol at E@rg%ﬁgw The Gteshop Sirssght Bhvancle Y i ar pestatltoh Bosdtersle
Cacog 2 apll apicainBaedportedd Bbssaretia thefb®dliEsNfdr@edaint ﬂ*fe Boicbe %éFPQﬁé?‘r%mﬁéll t he
apical side to 10 mM hesperetin_in conbination with the control of th

cor r espBiRdehgsysignar |1?@nﬂn'8%¥ﬁ§séﬁebrh%m EXose Bt dper apical silesde DK@O)

Resul ts il
Cp<b. 001 E&Fe RI T BefifbiRidfy &ty fooirel CtrESPepoging;pREEtMent exposed
only to 10 pM hesperetin (0,5% DMSO). Results are presented as mean + SD'’s. * =
p<0.05, ** = p<0.01, ***=P<0.001 significantly different from the control
15

Examples:

Caco-2 cell monolayers were grown on permeable filters that divide a two-
compartment cell culture system. Although originally derived from a colonic adenoma
20 carcinoma, differentiating Caco-2 cells are known to display morphological and
biochemical properties of intestinal enterocytes including the formation of a polarized
layer with expression of ABC transport proteins including Pgp, MRP1, MRP2 and

BCRP and metabolizing enzymes.

25  Using the Caco-2 cell monolayer Transwell model in which the cells in the apical
compartment were exposed to hesperetin, or combinations of hesperetin and other
flavonoids, we studied the formation and transport of intestinal hesperetin conjugates,
which were formed by the Caco-2 cells.120 minutes upon exposure to 10 uM (5 nmol)
hesperetin added to the apical compartment. Hesperetin could be detected at the

30 basolateral side, as well as 2 metabolites, which were detected at much higher
amounts in the apical compartment compared to the basolateral. These metabolites

were identified as hesperetin 7-O-glucuronide and hesperetin 7-O-sulfate.

11



Caco-2 cell nonol ayers were grown on perneable filters that divide a
twoconpartnent cell culture system Although originally derived froma

col oni ¢ 2MQFBHA2HPci none, differentiating Caco-2 cel | s PAFEPRHBARN2D

di spl ay_nor phql ogi cal d. bi,ochemi ti f intestinal t t
e ud FIVeRRIOR e kneRM o GE: i SR ARBIRWAT S e CoNGHY Geppmnar ' ©°
tr anspophamphatict! 9607:80(6)F8909FIBhaldRBL al., M?E&e?ﬁdﬂﬁ’&ﬁ%o@'ndzm;;ﬁbﬁﬂ)i@i?ng
enzynes. Using the Caco-2 cell nonol ayer Transwell nodel in which'the cells

ihn t he 38, cZhangnptiralne RrugeMetalx pbiseas: RAMSsHHBEBHH-8. oZharabehali oMl of
ot bst AR Co 0 050 208 485 Zntgien il BheiCRES! 2004 FIBES ARG | ©

120 5mi nett @b, GeMteeXRES.URLO0YE B411R2)M346552 mAhmedtbBplkaeem eticalg dCanceh&espi cal
conpartnent. Hesperetin could be detected at the %g?s | ateral side, as well
as 2 metQRPP(1d3488Ri6h weperayet &t edlat BiRENERI gRiOPYSouMeS i (AR cal

conpart ) a i : er I-'[IT.%? ar . L ' tafied
as hesp%@elf 13(99@058?&:63%?‘8%9%%@%%5‘%@(&i n ?@é‘u@%’%@lzﬁﬁoﬁgaﬁe
known i Mbiris, t Dngy MetBCHBispiat 200785¢2):268-74 Chtereich Geieabt HeBidehelr Sarasin.
2007; 60(6): -9 a et al., Bioch Phar.macol . .2005;.70£4): 627- .639,
Zhang. c2008:1 T ah- G dfouanefliss incormuats SR 10y, FIIENGL: Tagse Sgies
Phajoracatiudd3R4infpiditro biifled oPthe €fédtBfTfavahoids RmeintrabBifuiar@8inddiatian :
1263-73, |l mai et "al., Cancer Res. 2004; 64(12):4346-52, Ahned-Bel kacem et

al ., Coofcer criidlar resistapse 10.13ubretes of apchiding nitrofuigoteifs WIPSREAN. Res

Conmun. - 317 " - i | 004
a( 1) 2smi8Rayiolt’ Bhtdsciy, RBaR e 2 & Bty SR SRPlassel bel SHBCL, ..
al ., J &irapaledIsvAiRNtypeRBCRE(nBgatild @efld, docunents incorporated herein by
reference). These studies include mainly in vitro studies of the effect of

flavonoi ds on intracellular accunul ation
15 Since BCRP is the main responsible ABC transporter for the efflux of hesperetin

metabolites from our Caco-2 cell monolayers, we performed experiments in which we
studied the effect of co-administering different flavonoids, known to be good BCRP
inhibitors from literature, or known not to affect BCRP as co-administrated
compounds. In spite of the reduction in metabolites transported out of the cell in
20 some cases (Figure 3b) the amount of hesperetin metabolites transported to the
basolateral side was significantly increased. The results (Figure 3-4) indicate that co-
administration of specific flavonoids decreases the apical efflux of hesperetin
metabolites, while increasing the transport of hesperetin metabolites to the
basolateral side. This demonstrates that co-administration of hesperetin with other
25 flavonoids increases the bioavailability of hesperetin in vitro in a model simulating the
intestinal transport barrier, and therefore, this could be a strategy to improve the

bioavailability of hesperetin in vivo.
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of, or cellular resistance to, substrates of BCRP, including

ni t rof urant oi n, topotecan, mtoxantrone and fl uorescent 8heo hor bi de A, in
BCRP overW9>381r0é1§§§1 g cell lines conpared to wild-type oP*BERPHLFRET ve
cells. Since BCRP is the main responsible ABC transporter for the efflux of
hesperetin netabolites fromour Caco-2 cell nonol ayers, we perforned
experinments in which we studied the effect of co-adm nistering different

fl avonoi ds, known to be good BCRP i Glaim8ors fromliterature, or known not
to affect BCRP as co-adm ni strated conpounds. In spite of the reduction in
met &bolites transported out of the cell in sonme cases (Figure 3b) the
anount of hesperetin netabolites transported to the basol ateral side was

si gni ficant |yse ofrcaomfosifiba comprisisg (@tilgasteore Axvomsld ciepdurad, with the

adm ni stration of specific flavonoi ds decreases the al effl ux of
hesperetin r@'@&'ﬁ@lth?b@e flavoneid ¢RIPRAUYNG|§ ROfNasPERRb, 38’ @\e pregaeation; of a

met abol i tes H%E% t

co-adm ni str t8 Idgﬁletgl?ﬁﬁtﬂ}d%?é? bﬁ'%v?ngtg ﬁ h r&%oﬁz)?(ﬁ kgfﬁegb?eglhmrgxy

bi d@vai | abi |2 (&hpdrdxgeﬂemeehmxyphanyl)-m-m+benaopwd\el-4-9naw bipawvajlablilidy i im et i nal
transport barrier and therefore, this could be a strategy to inprove the
bi oavai | abi I'TBPAl hesperetin in vivo.Caims 1. Use of a conposition
conprising at |east one flavonoid conpound, with the proviso that the

f1 avonoi dacang®imdctsrdante MatPeafhiN ,wﬁerrémt e M\Rﬁ@icﬁbbmpogﬁdas RefEtted to
provi de an increased hesper etl‘:mé(S/ R) di hydro-5, 7- di hydr oxy-

2- (3- hydr oxyframitee BExYmA po qwsbmtg}lpwmgem@)a farewli | abi | | ty in a
manmal . 2. Use in accordance with claim1l1l, wherein the flavonoid conpound
is selected fromthe group of conpounds with_the follow ng general formla,

15 , wherein carbons 3, 5, 6, 7, 8, 2', 3", 4’, 5 and/or 6’ are be substituted equally
or different from one another with an H, OH, or OCH3 group, with the proviso

that the compound is not hesperetin.

3. Use in accordance with one of the preceding claims, wherein at least one
flavonoid compound is selected from the group consisting of quercetin, fisetin,

20 chrysin, acacetin, apigenin, luteolin tangeritin, baicalein, scutellarein, wogonin,
diosmin and flavoxate, kaempferol, myricetin, fisetin, isorhamnetin,
pachypodol, rhamnazin, hesperidin, rutin, galangin, kaempferide, genistein,

daidzein, biochanin A, catechin, epicatechin, EGCG, phloretin, and

combinations thereof

25 4. Use in accordance with one of the preceding claims wherein the compound is

selected from the group of dietary flavonoids.
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, wherein carbons 3, 5, 6, 7, 8, 2', 3, 4, 5 and/or 6 are be
substituped eﬂyall or different fromone another with an

group,OI wiVR 2 ﬁllfﬁl Vi fso Lhat t he conpound is not hesper@ﬁrf%m%?;mﬁgésior?ﬁ
accordan ith. t . di | ai wh ' i
2eco s AR o R, BACHHLID Bk et Vbl o

chrysin, acagidnovid wenha is prisept imtHeamv@autt innan BAiount ef 0.01smigt-4b0BO €i n,
wogoni n, diosm n and flavoxate, kaenpferol, nyricetin, fisetin,

i sor hammet i nngRestdaiygigse. r harmazi n, hesperidin, rutin, gal angin,
kaenpferide, genistein, daidzein, biochanin A, catechin, epicatechin, EGCG

phloreting a ' .ﬁl{éﬁ he f Iy : | t he
precedi ng 6CIQ|gen§R edrbztyén Sﬁt@oﬁﬁ%l?rf] h?sﬁgg?g@?:ﬂgﬁ%ﬁéﬁﬁgv%\;régﬂﬁpgfgg?et ary
f 1 avonoi ds. 5Spropeetiesofdespedstimce wi th one of the preceding clains, wherein
at | east one flavonoid conpound is present in the product in an anount of

b ecedr ng ol ema egepiaRss itk an o the Picspid FRE S WhgielL ik PRegRibEc, | |
accordance WrfhePRBniphisbd heBpefeditl PELfElIyTh aMBfidint df 01 pRYRP$000® Mg,

further conprises hesperetin, preferably in an amount of 0.1 ng to 10000
ng, nore premore peeferrgd-1mgoeotaPOmy; @venvnereppreferred 410mgng 500 suw pay dady

dai |l y dose, and/or erein.the hespereti.n is. Vi ' n
extract fr orﬁﬂ%ﬁ'b"é’ ?fcwﬁﬁ'?"i’n% nﬁ? quﬁPn'% P{qvﬁéé)phﬁ%gtohﬁnéfgaj} {e)l(&i%}tg?orﬁr om
or afgges, MaNg&ibisSuch! KRG orl frdra Sitrdd BGRS, 16 paRRUIal frém dtanges rmandardms, dance
with one of the preceding clains to increase the antioxidative
lemons, limes, and/or grapefruits.
8. Use in accordance with one of the preceding claims to increase the anti-

oxidative defence of an organism.

9. Use in accordance with one of the preceding claims to treat or prevent

15 inflammation.

10.Use in accordance with one of the preceding claims to protect an organism

against toxins.

11.Use in accordance with one of the preceding claims to treat or prevent the

formation of varicose veins, haemorrhoids, or venous ulcers.

20 12.Use in accordance with one of the preceding claims to treat or prevent high
cholesterol levels, to increase HDL-cholesterol levels and/or to decrease

levels of triglycerides in the blood.

13.Use in accordance with one of the preceding claims to treat or prevent viral
infections, in particular herpes simplex type | and/or influenza infections.

25 14.Use in accordance with one of the preceding claims to treat, prevent or reduce

cancer growth.

15.Composition comprising at least one flavonoid compound, with the proviso
that the flavonoid compound is not hesperetin, and hesperetin, wherein the at

14



defence of an organism 9. Use in accordance with one of the preceding

clains to treat or prevent inflammtion. 10. Use in accordance with one of
the preceiPR§l% % Ms to protect an organi sm agai nst toxPRIEPFROOSEIT

For mat 1 onof 404 BOB4BvobPR.STEEMT And hheBBrsiR, Are BiorbreBeft Fn ffount,

accordance wof 10 age10000 hey peredailyidusec! ai ns to treat or prevent high
chol esterol levels, to increase HDL-chol esterol |evels and/or to decrease

| evel s of triglycerides in the blood. 13. Use in accordance with one of the
preceding clains to treat or prevent viral infections, in particular herpes
sinplex type | and/or influenza infections. 14. Use in accordance wth one
of the preceding clains to treat, prevent or reduce cancer growth. 15.
Conposition conprising at | east one flavonoid conmpound, with the proviso
that the flavonoid conpound is not hesperetin, and hesperetin, wherein the
at| east one flavonoid conpound and hesperetin are each present in an anpunt
of 10 ng -10000 ng per daily dose.
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