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Wl fberries and inflammati on The present invention

relates in general to the field of inflammtion. In
w@200viosubar the present invention relates to tPer/BER®0L662122

nat ural conpounds for the preparation of a product to

treat inflammtio ct of

wol f berry was showOI Ber sl f?zﬂ*n [ tory

properties. Inflammation is the conpl ex bi ol ogi cal

response of tissues to harnful stinuli,

such as
Theaptasgeh§veatipadge@tesein gengyal i the Bgldof inflamgation. In particular
l. ' ' .

g B IEREEE VB R LR ol EqbSae Ty preparein
oflzerodngt for toestsSnfldrametiba. Fosexampldoaveeriract of wolfberry was shown

insufficiently regulated inflammtion can |lead to
todiayeati-inflaARLQrY RTPREPESt i ve of the age of the

subject. Ageing is associated with a dysregul ati on of

the i mune system such as a noted decline in
Intarnmatiedi iatheel complaxediolegmah sesponse atitisamnes (o hdrnzol stimuli, such

as, BEHBRRES, J0RnR cel. ag RIS it BRapiud 2 pRYBRIve attempt by
th@®Pganisies rehidveanstijliHsuEtilmowagnaéleas iHiliABRE iheBling process

Consequently, in particular many el derly subjects are
fonthg Hesusadteweverk Insuffiaigndlyt iegutates dnfrasnmiatioe aanolged to several

kTR psrrave BB e pRER S 1 T € heal th

benefits, based on is multinutrients (e.g. zeaxanthin,
vitam ns and Lyci um bar barum pol Ksacchari des)
Ag;%rn%&aﬁ%@teﬂm%\/@ﬂyswiaélqn@fé AdMAUNEY SteM: Rlechpp a noted

a al n Fé%'f% d <have . :
de;cﬁ?lg ﬁﬁf%\g%? %I}%/‘d p%@gﬁ%i es. gg? ‘29@?%’?‘%%&“?} talmonlgFreased
hundral viemhupne slysfunasomi {dign-BwetFreqpoolsyg tos abcginged Aging is

fatty acid) dimnished inflammatory cell functjons, .
fupfemiergo Gart e ASIRCRE0I e atbaSEiRRng! ¢ kbgads | Biigmmation

e il Qi ty a ibMiat I i

CQETRBEHY S IE Rartip gt By PRIeMY, Pabiets be HLi00G838 riskc of
infelstio® snd deheanteetibles diseaseswratidontrihite to mofbiditg and mortality.

present invention to provide the art with an

alternative natural conmpound that has

Walbérry né | Arszel oknov Geelits| msitipnd Hebh BEIRSit10badt’Y Bn is multi-
any detrinental effects with regard to the subject's .
nutiienise (@lgf egggxanthin, vitamins and Lycium barbarum polysaccharides)

composition.

However, there remains a need in the art to have available natural compounds

that have anti-inflammatory properties.

For example, nutritional intervention such as with n-3 PUFA (poly unsaturated
fatty acid) diminished inflammatory cell functions, but also decreased cell-
mediated immune response (e.g. lymphocyte proliferation and NK activity), which

can lead to potential detrimental effects with regard to the host defence.
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The present inventors were surprised to find that a

wol fberry extract has ant i inflammtory properties.
w@engespient |y the object of the present inventPONEP®SS/062122

achi eved by providing the art with a use of a

AR EPRY, Rk ) PERRLS R, LSRN 8 Sl g P on

aliefMative M Toenpimhdiah has Red- m@ﬂﬁrmol@%r‘o)bertmeand that does
enbodi ment of the present invention is the use of

ngs e APy Ctprpental @ﬁ‘e@@ﬁwh ERGRG0 @ e eubipels mmungéﬂefence
thereof and optionally mlk or a mlkprotein
containing carrier for the preparation of a product to

The ee¢semtdneentprse wend s’urq:ﬁrhsaamm find.thdhe woﬁldemry emyacbeuas anti-

nten(%led for oral d;% t%gl ﬁ gdm ni str i on. mlk.

MRAIRY P PETHE S O yd efQQi‘?ﬁt pt’ﬁse& dpyention was
1 n t f r

ac{ﬁsé\%gmgy gérlo&m’fﬁan%aé( n%HF E/ﬁtf{) P@? ofmg | \ﬁ&l%é’l’? ¥xir E@ tddrpare a

predle@tptonﬁre&t ar"uﬂgepme@t rimﬂammlahopalttwamlat—so Emgndnmlak the immune
mxture thereof, MIk protein is to be understood as

regp%rﬁﬁ\g(pﬁ di| n% obt ai nabl e from one or nore of the

mlk types listed above. Preferably, the prinary
conposition is a mscible conposition. Advantageously,
Consagaently.uore enfbadimept Phiie PEenend dvEndiandsifie iusesof a primary

oty B BB ARABLIE B ER0N Sl bty o o mik

pratet eontdining rdanésr, for thé @seargtionl of taaprdduicy to treat and/or prevent
m scibility and/or dispersibility in aqueous systemns.

infliypewiien, in particular if conprising milk or a
m | k- protei n containing carrier, the primary
conposition has an enhanced nutritional value, in the
THeoprodatt malpdid ieteruenafoadta lor topigaleatinistsidaitiont y. 1t has
a pleasant taste and colour. It can be useddirectly or
concentrated or dried into powder for several

TH?bOFPﬁlIkcéF'rﬁﬂ@ pr&feth %h' ﬁcﬂb?H/@%dfrBRP%nPﬁéHdHFtﬁarﬂror‘?éeig?ror from

nutritional uses. ese features can be achiev
mnxturehéh@neorfralPlgefertamosthelmlik iss cpwe paitedainga Iaml|sr be#ale milk, goat

i SERERR Vrsisten B DR i Rb 0y ool B abikiire Hereot. il
pré@pPEeNbe Hdertbbleds b §sroeMimaciom dbtdRalsleeRSMmBrie b more of
the milk types listed above.

Preferably, the primary composition is a miscible composition.

Advantageously, in particular if the primary composition comprises milk or a milk-
protein containing carrier, it has a close profile of the essential active components
of whole wolfberries, it has a good stability, miscibility and/or dispersibility in
agueous systems.

Moreover, in particular if comprising milk or a milk-protein containing carrier, the
primary composition has an enhanced nutritional value, in the form of a better

bioavailability and stability. It has a pleasant taste and colour. It can be used
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mxing and mlling wolfberry material in mlk or mlKk

protein-containing liquid nmedium ii) optionally
waepanatisng i nsol ubl e fibers to obtain an aquePCIBEEP2008/062122

suspension iii) optionally pasteurising the resulting

AR rReblBRERE S8 Mid PONE¥EIdcRe G BphctifEhs nto aaiy-
conglireer foadtorodadts br dtharmatiithas usgensi on to obtain a
powder. Consequently, in one embodi ment of the present

invention the primary conposition is obtainable by a

Almrﬁ%%ﬁ%amﬁgggrdaﬂ A8 atdﬂ?ev%'deﬁhg r‘mérg éBrﬁ;:)(EQn&ﬁ“?s prepared by a

mat eri al
prpceﬂefow_—mpaangnthg prquanydcoradoanon ito)dadiper dmaldsgential lipophilic

S rating..insoluble fibers to ob n.an a
aréﬁfgrp peﬁ'“?.wqa%w.cemqrgﬁnﬁ%ef welfgerrwg q%ﬂpm%@@ the stgps of: i)
m%}f@g%ﬂa' Prﬂlluh%w@l%ér%ﬂ%ét)én@ﬂ% SHME het hmk%rd@hmha.mng liquid

ctive conponents duri ng t he processing v
meédiutrh éi) opponallyssdparating imgotutnée ﬁbs]setosngntam aptegius suspension

PSR ET B . AL R B85 BLe g pmevo o
naQura'FlﬂlééctI%t EbRpbhehtd HOANG Oth@ PFOC@SQ%@’OW%HdO'ﬂJrﬂTer optionally
stabilized water- and fat-Sol uble conpounds in

dryiaguhalisuseemien 1o ehtain amewdsr. or gani ¢ sol vent
residues. In a further aspect, the invention provides
a method for increasing mscibility or dispersibility

Corsejuedllyedds opigs temhboditrahit | bf ytheanstebeoraviavémtion ithg primary
of bi pactive conpounds of wolfberry material usin

m ssoptdaliiedy agyeeess ﬁOW'ﬁlr@uV@r Ste§§ Qfsi ?)g%ixing and
mmnlg V\R{h‘bg{ gkﬁp‘%’iéﬂaff' RS |I§°¥r 'ch#( é)g?tem Egntlahtfrﬁ%ﬁirqﬁ F'fi&dium, ii)

Gro ext ract I'ng an rver
op’mhally nsgpdretntg ioSoliblectfibensl toi ptaidi ent aqoéous suspenswn iii)

wol f perries. A pri mar osi tion, as. r|bd
ortRnale RasErEsR WoE e Suseeraion, My HBRAD Gad Synthetic or
t [ b
nd‘t%gvbé%@ve P??%@p}@gfgf dgfanh%nSFidteg%lln ; 5 dn_'@riﬁglﬂ‘gfgéjmoptlonally
drpingdbe isuepensipo tmabiain agpovedannder st ood t o nean

nol ecul es or conponents showi ng a biological activity
or a health inpact when orally or topically applied.

This process has the major advantage of being natural and cost effective enabling
improved delivery of multi-nutrients in the form of a combination of stabilized
water- and fat-soluble compounds in their natural compositions, free of organic

solvent residues.

In a further aspect, the invention provides a method for increasing miscibility or
dispersibility in an aqueous system, stability, and bioavailability of bioactive
compounds of wolfberry material using a process as described above, in
particular, by using milk or milk proteins, soy milk or milk-like proteins from plants
for extracting and delivering the multi-nutrients of functional ingredients of

wolfberries.
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Wl fberries may be used, e.g., in the formof fruits
and other parts of the plant. Fruits nay be used in

wo bmobarim of fresh, concentrated or dried nat ePCEHEBR2008/062122
for exanple, air or freeze dried material. It i's

A DRURET ool IR He b iiiBed abBe cfitor 1refifob Reffyaring the mut-

nulfienter §f eagioRkal iifdred M icFeworberriegsivith |ﬁmrbv@cﬂ Bib&vailability,
essential |ipophilic and/ or hydrophilic bioactive

m'@@i‘?ﬂtﬁhéﬂﬂ@@ﬁ'“wfol fberries. The essential |ipophilic
and/ or hydrophilic bioactive conponents are preferably
selected fromthe group consisting of |ipids,
Thed Ketmoi U'fm,active)tmmpouruanbotwdmatwmﬂgbydom aheamsmolecules or
car ot enoi ds, .pol yphenol* co as flavonoi ds,
COPRATIATS, STRIEG <A PIoBIGR! ACIVEY §nar BeRIt: Fwpact When orally or
toSREM § |é§ may be sel ected fromthe group consisting
o(ﬁs@ @%rg@énes and xant hophyl s such as | ycopene,

car ot ene, phytofluene phyt oene, cant haxant hin,

ant hi caps t el n eaxant hj n r
WEbEeE Re R b ed 0 6203 ¢ Tty ardiullstend BRiEH tiasnar e plant.
Fruheraa beTfﬂJgeéﬂ MCOR R3rei % f?és¢1 Rfdhfcéhﬁbie\d Seldgrrebiephaterials, for
fromthe group consisting of arabi nogal actan prot eins,

enamr;d@,ralr eufraeze doedmaiarialaftisrhpvieysapisienedéo 6ael dried ripe fruit.
macr onol ecul es that can be detected by the
bet a- gl ucosyl Yariv reagent. The flavonoi ds are

Inpa epreferdd esshatitreat fafothet Peenolipvedtit shé rm‘lrﬁéry composition
flavones such as apigenin, luteolin or dios

COMR{isS§oRisleast g Bértcﬂfethée@f'r%@nt'ﬁﬂ/f'P%@i'ﬁ'% anﬁﬁﬁrﬂﬁfdé%ﬂ““c bioactive
cofn11 d‘{)glsiswoﬁgé,lp%%yam di ns such as pel argoni din,
or

avones such as geni stein, daldzeln
n1xtures t her eof . The prlnary conp03|t|on of the

r%%%?rﬁ% oAb R ARG Ob MRS Ridschre £oihan et g areferably
se‘?é%‘?tédi‘_cﬂd?ﬁ th8 | E'@orfs'léﬁngfof |T;E|d§ ﬂllJa\bl@é Hﬂdtéﬁns c%rboh%drates

prot ei n-contal ni hg carri &r. carrier
glydm)rtb@irm @Br(ﬂEhoiddewplkemnlicvwmm;mundSksuqhm ﬁavorwldeorvltamlns

t origin . soy mlk, juice or coconut mlKk,
m'@?(f"? o ’Hg%urﬁéﬁge%ro& erred enbodiment, cow s milk or
soy mlk are used, depending on the primry

conmposition which is desired. The m | k-cont ai ni ng
Theacaraeneidy may &g seteckee flongdhel grodp seansigjingi ok carotenes and

xa%f%p‘ﬂﬁ]é s‘?fdﬁhasaﬁlcopene, carotene, phytofluene, phytoene, canthaxanthin,
beta-cryptoxanthin, capsanthin, lutein, zeaxanthin, or those in the form of fatty

acid esters, or mixtures thereof.

The glycoproteins are preferably selected from the group consisting of
arabinogalactan proteins, in particular Lycium barbarum polysaccharide and
macromolecules that can be detected by the beta-glucosyl Yariv reagent.

The flavonoids are preferably selected from the group consisting of flavones such
as apigenin, luteolin or diosmetin, flavonols such as quercetin, myricetin,
kaempferol, flavanones, anthocyanidins such as pelargonidin, malvidin, or

isoflavones such as genistein, daidzein, or mixtures thereof.

4
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caseins or whey proteins, for exanple. Vegetable oils

may optionally be added to the liquid nmedium The
wowdoblozrisy nmaterial nmay be mixed and m || ed i NnPGHEP2008/062122

mlk or mlk proteincontaining liquid mediumin a

respective ratio of about 1:1 to 1:1000, preferably

from1l:5 to 1:50. The mxing and mlling step may be

THepri ovbmpbsitioheoPenat presenf invemiioh k@y9ebntain at least the
preferably fromabout 20 to 80 C and nore preferably

e$?6ml4@'qa§t'89 COMPREANS r@éoweﬁb%rr'@ﬁbpésaw%rtb@eé@Of excluding
ind§@5ik fﬁ’cﬂ[ag' %XWTRGHPH@I‘% éJ’Bté?rt?-tC%h[bIﬁIH KHIREYSThe milk carrier may
'S "can be 'done by any @ Al

SuUSpensi on. onventiona
bemtthecforrfﬂoé skiasakd inm|g< or whaleymitio frpos ahinal omgyariierigin (e. g. soy
urt her pasteuri z

KGR IO R i elind B MarReDTSTaTTRe STESRBEER: W' milk or
og/brtnﬁk ned JERY, %B@n@ﬂﬁg'dh HeA ﬁ’1a?y cBRlposRoM whit is deS|red The

resent invention t S prov es a prinmary composition
muﬁaoomtglmngucmrieatrmpydn‘el hry eflibler dquidpeorttainingnonilki pratesnsasuch as

V\,holhe hasa ood stability, mscibility
Caﬁﬁﬁlsbc?rd%v%\f Prz%?'h?t{?r eﬁ@? ‘conpositions may be highly

di spersible in an aqueous system if the powder form
is chosen. In this case, the powder is dispersible in
Vegstableroilsseayaptenallydre asidethioethelliquichmesiyml 1y wel | be
added in mlk. The conposition nmay additionally
conprise one or nore of enulsifiers, stabilizers,

Tranwodiveegninaiterizl rabnage added iares milse in %aﬁd eﬁlfkr ablnilk protein-
made, of enul sifiers conpatible in food

copkBINEJIAU aredipmy 'ne@(éﬁﬁP%Jt'lV@dﬁf'ﬂm at?f%!t )ﬂoW@ﬂhW%éﬂeferabW

frop 0% E?W P e rﬂfm od hAd %fllﬁgestem B‘é“b@Fr?ed out at a temperature
nmonopal nitate, ~ofr tri a nono-

of dragh yicter 95F€E, Lpsefemab‘lydntcm abeuth@fieo G0°@rgnd yme qfreferably from 40

0 i et THEE dhSeHblsh TR B eIed. ORGPk SSRYED gp obtain ar

a(fy&ugxgg,g Q,f-,S@HtI oxi dants that is known to be usable in
ood, 1 n cosnetics or in pharnmaceuticals. Use may be

further nade of additives, of flavourings, of
IS 3R B 0 B Frdshol 8 BRI bR composiion
may beGHEeNd Sstatzerrighd/or BFedtoRepalldetby fechniques known in the

art. The primary composition obtained may also be in liquid or gel form.

The present invention thus provides a primary composition having a similar profile
of the important nutrients as the whole fruit, it has a good stability, miscibility and
bioavailability. These compositions may be highly dispersible in an aqueous
system, if the powder form is chosen. In this case, the powder is dispersible in
cold or hot water, for example. It can equally well be added in milk.

The composition may additionally comprise one or more of emulsifiers, stabilizers,
antioxidants and other additives. Use is preferably made of emulsifiers compatible
in food, such as phospholipids, for example lecithin, polyoxyethylene sorbitan
mono- or tristearate, monolaurate, monopalmitate, mono- or trioleate, a mono- or

diglyceride.
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accordance with the intended final use of the primary
conposition. The conposition may further contain
wa@ywbletisz or natural bioactive ingredi ents SurtI/BB2008/062122
amno acids, fatty acids, vitamns, mnerals,
carotenoi ds, polyphenols, etc. that can be added
preferably either by dry or by wet mxing to said
Useimizgsdi$o 68 rigd® beaipgipusf stabiligsr taadisknoiryiolge udésle in food,
_ product prepared by the use of the present invention
in GRFMEECS OF inchRarnasgybcelfent , a suppl ement to be used
as or in a nedicanent or a supplenent to be used as or
in acream In a preferred enbodi nent of the present
Usenvreayt he mddeeofpamd tigte ofsantivxetahesl tHairis kaewhytodedisable in food,
. application to humans or pets. The product can be
'n&egm% e OF EHPRYMAAGUEERIS- of any age, in particul ar
infants, children, adol escents, adults and/or elderly.
However, the benefits of wolfberries appear to be in
Ugmamaycbe durthet masigi ok ddditivesdofl fiavaunidgshef ebldeartg. known to be
A%%rdfi nﬂ to a ﬁ)referr{ed errb@dilmsnt of the present
USEmelit P8R, tRN Y SRR PIEGEHEF By the use of the
present invention is intended for human consunption in

or as a foodstuff. The foodstuff can be consuned _
Thentemdlsifiers, gitalkilizarsr antioxidant®sandf addiéives egwyt be added in

acBEc it eGP B bsp o s primpyy campagitienon may
be an additive in a foodstuff for oral adm nistration,

such as in a nutritional conposition, a food,. o .
T*@Jﬁ_ﬁm@éﬁm ﬁ‘aﬁefuriih@écp%\t@ﬂu%\fn,th%ﬂcc@!% matyrgl ﬂﬂ‘%ﬁﬁi‘r\/ﬁt ingredients

sugh d%ﬁy@“é&&&;@&? igtgﬂgé9&%9&3%iﬁé‘rals-l,_tb%r&%h@@iggpowgpenols, etc.

composi tion nay a an a Irve I'n a pr
thabparc ble agged pedferablys aitiheralsy dog e toycwebmixing to said composition

har maceuti cal products. Consequently, the product
b ?r@p%ﬁszﬁurﬁﬁﬁpﬂé)’lﬁjz%r%ﬁ"%e present invention nmay be a

nutritional conplete fornmula, a dairy product, a

chilled or shelf stable beverage, a product for
Theapreduatgoneparas by thd ugeai of the mkesentsioupntien dnayt dey a dietary

suppl enent . a neal, replacenent, a nutrjtional bar, a
SUDBIRMRERY g erhSny fobe BSEd s or A et Bt supRlement to
b/ @BHEE or i Acldarhased powder, an enteral nutrition

product, an infant fornula, an infant nutritional

product, a puree, a cereal product or a fernented
In %eﬁr%?érr@c?éﬁ%odiment of the present invention the product is intended for use

by and/or application to humans or pets.

The product can be administered to subjects of any age, in particular infants,
children, adolescents, adults and/or elderly. However, the benefits of wolfberries
appear to be in particular well suited for adults and the elderly.

According to a preferred embodiment of the present invention the product
prepared by the use of the present invention is intended for human consumption
in or as a foodstuff. The foodstuff can be consumed enterally — which for the
purpose of the present invention includes orally — or parenterally.
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product, an ice-cream candy, sweets, biscuits, cakes,

a chocol ate, a cappuccino, a coffee, a culinary
w@emdosticsuch as mayonnai se, tonmat o puree or SBCEEP2008/062122

dressings, a pet food or a pet beverage. In a

ATER TRl Tt a6 g PR oA B Olvpr h g gBSbtuft for oral

adPeRIREtibh OsuchTae ira lnm&ithon@noﬁ@rﬂ@btsﬂtlcﬁ,am@b Jb;&lement a pet food
referablylntheformof a powder, can i spersed

prpﬁu@th@ ASTVRIMBISPRERID POBUS Rf\ermar:ﬁu%calrpram@r@ﬁpa 4Be primary

cophott egwaga%l\%éﬂm%ﬁ dgtglﬁblbegg)rnwﬁtqg? gié)? gapgfﬂcatlon such as
cdshtetntes:rlpadrraéte@ticaapd)dlmt@et ti ssue. The anpunt of

the primary conposition or food conposition to be
consuned by the individual to obtain a benefici al

céideRilentd | tb %ﬁé&tﬁﬁ?ﬁ@ﬁgréﬂp&nmé gsSbf e ;?He%eﬁbﬁf%@ent‘?dﬁjmay be a

its age. uct i's a nutritional supplenent
nutotioral @bmepdeterfosnulat aalaiiyt prmdycib@ ¢hrikabat shelf smmjbeserage a

| at sul es,, soft ,.caps s, tabl et
prduftept SR AR IGRRHLT in 18P ety Rlbpfeer e meal
regralcekﬁahah 2 AGiribhaINGarok c%'ﬁ'ﬂé@tioﬂ@ﬁy @miX bHB f@fmé‘ntﬁ@'mllk product,
dose of the primary B‘E&fsmlonrra be vari ed

a yeguhtiangilsbaspe nqwd@ﬁd@me plodstioy prodiss, a1 indant formula, an

ol e B RO A BRI B bt

predpgt, amedd-craapht caaldyp seets) descaits Veskesnarchogolate, a cappuccino,
stabilizer, an antioxidant, an additive, a flavourin

a Goféan, cflingry BrasuichBeh asmmﬁa@emmat@rptare@ﬁrfs@!ad:gressings
a Bef 0 respngté'i b%ggﬂayegﬂ?:n' itich| E@‘?’OQ r@@@?%@@d%ﬁsmon for

humnard wonsomptibe isr syEriémientesh biyote abav@mrrmmgeubmpai;ltlon. The
conposition. it c e. adm tered for, pro act i

PrEalY o POIROS BB HICE  SaPPRIATDlY | B Hiforaayl 2 powder, can be

digsEE &W%bo&?@'ﬁﬁ’é’rﬁldn‘e@%o@é %r%‘mkg'lﬁta‘?ﬁ&%té Bs have a daily

anmount sufficient to at | east partl al y cure or arrest
intake #ynipibeetiveofnuttientdi ssasiesaribed tab@mmwm@n i @ams . beAnselected

t ad te .t Lish this fi
o RBHRioe A B hesitstt BEERURNge! Ghabnd Becirarft o Thg primary
confbasition BP F6odMido stsifird tP Beacshstiptsd By fhaciehsdldlavobtain a
to those of skill in the art such as the severity of

benedcigi stectavit@iba depenrd gpen ﬁﬁ@lzgeﬁéﬁyﬂe engtits age.t he
patient. In prophylactic applications, conmpositions
according to the invention are adm ni stered to a

If the product is a nutritional supplement for oral administration it may be present
in capsules, gelatin capsules, soft capsules, tablets, sugar-coated tablets, pills,
pastes or pastilles, gums, or drinkable solutions or emulsions, a syrup or a gel.
The dose of the primary composition may be varied depending on the intended
purposes by those of skill in the art but will generally be between about 0.1 to
100 weight-% of the primary composition. Such a supplement might also include
a sweetener, a stabilizer, an antioxidant, an additive, a flavouring agent and/or a
colorant. A supplement for a cosmetic purpose might additionally comprise a
compound active with respect to the skin.
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patient susceptible to or otherwise at risk of a

particul ar disease in an anount that is sufficient to
wa@toobeaas2 partially reduce the risk of devel omegEnzOOS/%zlzz

di sease. Such an anount is defined to be "

n BT Aot e foB R Corg b dnt @\Zeerﬁ{o?ﬂ‘:%%f%@masceum"
coptisdbitash it an patadhinistesidabe pdphyeadtit ananst thergaiutic Teatments.
conmpounds of the invention |f adm ni stered as a

pharmaceutical conposition are preferably adm ni stered

In‘o@ﬁér{%ﬁ@uﬁé‘%pﬁgﬁﬁ@?ﬁe” %ﬁBﬁﬁ%ﬁ%@nﬁ@E{er& in BRGAGH Sifficient

e car
toadtri Ieast rpariialy, duos en(aamm trmwtsaynmtomsraif tved disgdsealand its

i ncl udin hthalmc rout es, e desired formul gtion .
Oé‘%(ﬂ ﬁoﬂ%g& sarAguat QRE o0 e%&?PBTFi'ﬁE %"ﬁcfsucée%@ed as 'a
th{sr%rge%ﬁ Erfe Qe dB¥e® UA hoRint I ERE&H Ofor 'Tﬁl@[}il}rﬁbse will depend on

tose, “starc magnesi um st ear at e, sodli um sacchar1 n,
a oetﬂb\er@ééactaesghmmmo thosnhskl in theddr steh amlsh@@eaerehy of the
t hat the

dista b (66| ¥ ThE o BPoRA A B ipaHerRaig In prophylacti
appRtai s, f@érﬁ{)bgtléﬁé Qéﬁco?dﬂﬁ%afa ithe |ﬁ9€mﬂ%réoa§mlstered to a
ti ssue of erest, e. e skin, colon, stonach

pagigat susgephigle ioron otb@wwnse akrialg of atRericdaudiseasein auegount that

o S T RN b8, 308 bedo. Such

arsoumitoRs idefinedecibiebesl prophplactic dffactive cﬂ@geml/ageﬂd ithhe precise
| oti ons, shanpoos, creans, sun-screens, after-

a%@‘é’ﬁﬁsde[%ﬂ«ﬁ[q Oaﬁlwtzﬁregfnﬁam/ Qﬂe(‘dﬂ%ﬁﬁé‘?ﬂ'ﬁssuq%as the pat|ent'
St%gﬂ?'!e%ﬁh lSw&fposi tion which can be used topically

onally cofprises a fat or an oil which can be
used in cosnetics, for exanple those nentioned in the

CTFA ti di ent s, Handbook, Washi ngt on. "
TG, Corabauads Bh & BrEniah daqaniis o e thelnpoe el gamposition
arb 'Eﬁé%?é@?%%mﬂﬁ?eré@'mﬂ’ﬁé bh@ﬂnéé’%ﬂdaﬂ?%'cbé!pt%f@’éérﬁ@ﬁ tAe nature

structurl ng agent and an enul si her excl pi ents,
ofdbémaamrsdlfferua@wﬂﬂmtm nsnodeprafoadm@nsiratlan mrsexampladdetﬁral oral

t d that th
ansf e TBRLERG oBBinsibisl voiedy TEBREET L Kimdlion' §fn be made
ustd faetanétyl BOEREDRALS ifkdl@diRg! fort BRarBfid, | #farRREeatical grades of
ensuring a fast penetration of the said substance into

manritadkilactasel starcentmagnesignagtadraie, t srdiewf sagehary, cellulose,
mgéﬁ’és%’r‘ﬁ carbonate.

It will be appreciated that the skilled person will, based on his own knowledge
select the appropriate components and galenic form to target the active
compound to the tissue of interest, e.g. the skin, colon, stomach, eyes, kidney or

liver, taking into account the route of administration.

The invention also relates to a cosmetic composition comprising the primary
composition described above. It may be formulated in lotions, shampoos, creams,
sun-screens, after-sun creams, anti-ageing creams and/or ointments, for example.
This composition which can be used topically additionally comprises a fat or an oil
which can be used in cosmetics, for example those mentioned in the CTFA work,

8



10

15

20

25

30

It wll be understood that the concept of the present
invention may |ikew se be applied as an adj uvant

WO bmpapyenssi sting in presently used medi cat i OPGT/ERI0NL@652122
t he conpounds of the present invention nay easily be

CRIR EEEER A RBogk, WasRBdiali s, Hise BBSkBle 1o, fad other
co@fnéth@lly‘éaadtlwhﬁgﬁiméﬁts ATivé ntSiebkitient @dditio@kllpr comprises a
human, a food, a nutritional supplenent, a cosnetic or

Stwwrm@gﬁntamcwwﬂﬂ@h Q%the%Q'Pl?@éﬁ BVY@Nts, elsagregces or

orRPs Y S50 88088 ETRRHARRL DU e B35cioreq ot e
presenthepshietiat gradbygtsapit| qummgntdﬂmmumjotdlffpr@nangmdmnw Ikaown to

thé,ssgu(égoéﬁrqg@ ,{é?el’??glrr]lfslgl %&ﬁtté;q%%frg A tSel egdt LS ce |nto the skin

arﬁaeﬁ%béntuhqq{jﬁgr‘a'd%ﬂémt ?@rgﬁ’gsgﬂafrgg@ c infl ammtl ons

such as i nat or y ease, Crohn's disease,
ul cerative colitis, necrot|2|ng enterocolitis, skin

i BECTRNG SRocEE0 8 cPesls GLAE BAlsehE G na ity ihowiso be
adﬁhbd'ds@éh adengnt ’dh@?é@)@?él%d%ﬁ%%ﬁﬂ’f‘%éd%edléa\t%rns Since the
| ammat i on, al coholic cirrhosis, al Ierélrg ato

c%m@ndsf phifimpresent rinventiaromayaeesini besa mt@mog together with

b S SR S Ry R e 5 . MR o e
sditastibgtances.t ype | di abetes, Addi son's di sease,

aut o-i mmunes hepatitis, celiac disease, Bierner's
di sease mul ti pl e sclerosis, nyastheni a,

e3| %ﬁﬁ%'@%l pétl &b tﬁﬁ?p' fobﬁﬁ?”;?'h'uﬂﬂronal supplement, a coametlc or

SSOCI ate age-re
phanrhlaa&nﬁxtal@om;ﬂsalorlsaﬂiewrm alva) e sts in a mmseed health, in

i ovascul a seas at heroscl erosi s, netabolic
peefipeat BPRLPHEN ShE AP ATT T8 e pr asent
i nventors have investi gat ed t he nol ecul ar nmechani sm of

the ant i inflammtory effect primary conposition of
Thehhaﬂprm,swm ihat ean ibertreated bhywapplyisd itmey prasiuse prepaned by the use

t he t t | that i
of o ekt invResShan i Sesie i aihabbilp Sopsieling of acute
infRirAAN&Eibhe UK é@@é@ﬂ@amﬁéctbﬁbgbumslén@%r&hﬂf inflamM@Yations such
LPS-i nduced NF-kB activation (Figure 2) pathway in

asninfemmatoss thaoveg! dipeases| Ceohnceldiseasen lm%’atlva@éltlS necrotizing
en%r%%ﬁt%s, dék‘iﬂ a r?flamﬂgi&{fenél?cw %8s WU\? pe dhe hﬂ@élylnduced skin

inflammation, eczema, reactive skin, psoriasis, vitiligo, acne, inflammatory bowel
syndrome, liver inflammation, alcoholic cirrhosis, allergy, atopy, bone
inflammation, rheumatoid arthritis, systemic lupus, Gougerot-Sjogren’s syndrome,
Reiter's syndrome, poliomyelitis, dermato-myositis, thyroiditis, Basedow,
Hashimoto, type | diabetes, Addison’s disease, auto-immunes hepatitis, celiac
disease, Biermer's disease, multiple sclerosis, myasthenia, encephalomyelitis,
eye inflammation, obesity-associated inflammation, age-related low-grade
inflammation, Blau’s syndrome, Alzheimer’'s disease, cardiovascular diseases,

atherosclerosis, metabolic syndrome, gingivitis and paronditis.
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conposition of the present invention denonstrated

strong anti-inflanmmtory properties in a nurine nodel
wo@booaosiez i nt estinal inflammation (Figures 3 tBCT/BP2008/062122

addition, the primary conposition of the present

T bRt dnvEols: BeVE invieRBRisR, Fle PEAFAUEP nidkianism gigthe anti
inflamimatéryestidcy Fintdry 2Batbosition dffthewresdrtinvention. Without wishing
Furthernore, dietary supplenentation with the pri

todsnpaidid PR ey the IHieaeRDTERGR PeiPverhaht sgpbresses the LPS-
m@@ita{ébe r&ﬁﬁl%hfrhgtg?%%gfﬁ quﬁ?déﬁiléﬁeﬂ}dﬂi%?ob%e(ﬁgure 1) and

TNE—@p&n’tLWSllr}duceBhNE kB actiedtiorc (Figosl 2) pathefaytinehuman intestinal
present invention was shown to be beneficial in

epﬁt@élj%'l aefls He prieclinippbibidiess tdigtgsy sapptameerdatien twithe the primary
%sﬁﬁdmfytﬁeoﬁg%rﬁt' %e%ftlohhﬁemo‘ﬁ%ﬁﬁfed %Yr%ﬂg %ﬁtl-lnﬂammatory
er is ca ort I'mmune system

prépartieg ue rat rlnymne mﬁoqtelmﬂlamt@memm iffanirhatiors ¢Figlirdsh® to 10). In
‘esent i nvention can, be fug]ed to reduce .t he

QN @ PEIATY (CoMROSHN © Wetsﬁﬂte&@won wWas Typihst Capab'e of

r t f
B
ofiayeal mea ( H1guree1 ”and:urtﬁdramr@,t@e;ary sspplea@rhamm wmth the primary

honeqst as this dual &ect t he ]y
CopRRRIaN Sbiliegesha! ipveRRn enhgrsrd 8Rty -segific humoral and cell-
{ I
mgﬁug’c&b nﬁn{jﬁ{; |r%§|b8°r¢é% it %g@&?ﬁuk}%gﬁugu e1grd%%" y regbéétlv%ﬂ)) Thus,
pr'umryosompoaltloﬁ oheh@rpreemt inveation omas &shnmreftocbexlberreﬂmal in
' Lni on durin

refiGeilthE P ntoer s AloRe greats i1 Bmkiigayy cotposition of

thé pPédknt iV es@ioh HErtNé |§%baﬁl@r6¥%$}pbbﬂfhgoﬁ1etlﬁﬁnlm&§>ﬁd’ﬂém
i nvention can be used in clinical products to control

acute or chronic infl amTatl on. Hence, in one enbodi nent

st et B Pieited o Me"echr i PRy dfirtBn can ve

useldpPs) reégudenihE enfiB8RINRIS. statusTandal ssimiftaHsé®esly - to boost the
enhance an anti gen-specific hunoral inmune response

imaMIPYSt®Menhance the cel | - nedi at ed i mmune response.
Additionally, the primary conposition and/or the
product of the present invention nay be used treat or

Hemozy émé primmoy dempositioatafdhe presemiatvertionthasstie potential to bring
i nvent o

the r|]mpa¥red iImmune and inflammatory response back to homeostasis. By this

dual effect, the primary composition of the present invention is, e.g., suitable for

the use in products for elderly, clinical and pet nutrition.
In particular the primary composition of the present invention is beneficial in
maintaining the immune function during ageing while reducing the age-related

low-grade inflammatory status.

Also the primary composition of the present invention can be used in clinical

products to control acute or chronic inflammation.
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have shown that the application of the primary
conposition and/ or the product of the present

WO pwensdien can i nduce a strong increase of antPEDEPZIASI062122
genes such as GPX-1 , CAT1 and SOD2 (Figure 9).

H?Sff%z E@ 16?@ éri(u Rg& 'Erfeé'ﬁ r(ﬁ qﬁ% mgﬁéﬁ}oﬁ{/%@%ﬁ%\%@fg ubf Brepared by the

usier ot thetdresemaavastiorPis Wdd \eingirbes ain infesed ifrhune response. It
exanple by free radicals, such as O2~, the superoxide

ma)maiﬁo heposed de%@@?pep@no@n@&en GPPC'%@W%WWU”G response

al koxy
ar{ i ca n@aﬁ%e%@?@é}(@ raﬂl hypochl or ous
aC|d OONO-, peroxynitrite; and/or NOv It is clear to

ose of skill in the art tha is possible to , ,
A(gfr%fé’i%“ycH?%PH@aéhﬁoﬁwﬁﬁPQsar&F&%ih%@ duet &F fNevPressint invention
me BRI &d tréétod?'r‘ ||5tké‘?/e Pel%%r&&stre%téﬁ 5 BRIdatiy ‘gﬂ{(ﬂ‘sgr‘Tﬁé inventors

|g|na di scl ose Further advantages an eat ures
haye shmvrpt@éhe anpphmttormf tiviel pbrlrbaryaqmapesltlom raocharitbe product of

foll d f 1 sho
tnp epS 1 YT o ol Lo crr et ot fuf fP Rl @Sngs such as
GPKEW ,TBINTAe aRBCSOMRGRieRe | 9). '@@éé&ﬂ‘éhﬂg' kigd - prirh&tyr Borhposition

shows the inhibition of LPS nedi ated NF-kB actlvatlon
arsyon Wi i produdia®f i thee preseat l@pemlmn iM@Yy crovidei peotestiorp gagainst

o@zﬁﬁ)g Wgﬁr%aﬁ%“c%@%@%ﬂ&“&x? gfé’e‘;{\fg‘;cﬁcﬁ&”%hcﬁi ggrgeoz-, the
sup@RDXId S tanidn; omgo&/awbgéiEMeFogdee @Hs hieavshyidhsxyl radical; ROOH,
macr oscopi ¢ score eval uati on. ht panel: Mean +/ -

orgamc hygtopgsmdde; R, valaxy r\?QI' heBfEYi friieals; HOCI,
S i on. Right panel:
hy@@%ﬁﬁﬁtﬁ?g@m b@e’?@ ’Bjaanel : |§ed:3aw ual bvaI ues and nedi an
Figure 6 shows the ratio of COX-2 on reference protein
Mean +/- SEM Le

1t { e iRaoe obaRia Mgt ol PoSSRShD ficely, sompine any
feﬁPﬁPése%és%ﬁbeﬁz' H@ltelrpe\ﬂi@rllout'v@éﬁaffﬂﬂgrﬁgm th&f Eccﬁﬁf%f the present

I ndi vi dual val ues and nedi an shows

m‘tﬁmmﬁiﬂ otiginéllypdisciosetlanmmat ory genes, such as TNF a,
IL-6 and IL-1 b and proteins such as KCin a nurine
nodel of acute intestinal

Further advantages and features of the present invention will be apparent from

the following examples and figures.

Figure 1 shows the inhibition of LPS-mediated IL-6 production by LWB in the
murine macrophage cell line (RAW cells).

Figure 2 shows the inhibition of LPS-mediated NF-kB activation by LWB in human

intestinal epithelial cell line (HT-29 stably transfected with a NF-xB reporter gene)
Figure 3 shows the body weight loss after TNBS administration. Mean+/-SEM

Figure 4 shows the macroscopic score evaluation. Right panel: Mean +/- SEM,;
Left panel: Individual values and median

11
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i nflammati on without and with suppl enentati on of LWB.
Figure 9 shows the expression of anti-oxidant genes

wWGe b/ 0ad6GPX-1 , CAT1 and SOD2 in a murine nodedT/BP2008/062122
acute intestinal inflammation wi thout and with

GRS SfipaaRe AidboyPsodrbVef.atEnT R fotR: eqp +(-SEM: Let

pap@nahdividudi vaideglandahegianand medi an Figure 11 shows
the expression of the gene encoding for TNF- a in the

liver of aged m ce supplenented with LWB conpared to

e KB RIS, B OO o oo
+/a8EM) dref rtdl - ladeid fdl vakuesidnadyedisponse i n aged mi ce.

Figure 13 shows the cell-nediated i nmune del ayed-type
hypersensitivity (DTH) response in aged m ce. Exanple

Fié%rlefg%ﬁ%éttheg)ér’nf,?\EB %%@%rﬁ%@ﬁ%ﬁan H’-gé.m; Left panel:

erhes an Lacto-VWol fberry)Drie
Indiv|duiaévalyes mndirsediad g) and whole mlk (300 g) were
introduced in a 1-liter container. The m xture was
kept to stand for 10 mnutes and treated with Pol ytron

Fi§ eS8 &rwo 1N Bxplesi i Jﬁgﬁaﬂmk@%é}br% MEMATS Gy as TNFa, IL-6
T3000) at 26000 rpmfor 15 mnutes under a nitrogen

anat odfhand. pieinagsudie doIKE rionat nesiineemodeieof acute intestinal

. remperature of the .m xture was. nai jnped at 80-85 C

g ReLRs Wicthebd i etiemERRER oW Bom f enper ature
afterwards. The resulting m xture was then centrifuged

at 2000 G for 10 mnutes. The solid residue is
FigurecQshews theeexnregsion johas8-@atmtgestesosunhgeas yetXdwCAT1 and

S a5, 8 oMb WA o i

subBiErsdetatiory ef YWg®d wat er di spersi bl e property and
i mproved stability of zeaxanthin conpared to wol fberry

fruit powder. Exanple 2 : Reagents
Figure 10 shows the anti-oxidant capacity. Right panel: Mean +/- SEM; Left panel:

Individual values and median

Figure 11 shows the expression of the gene encoding for TNF-« in the liver of
aged mice supplemented with LWB compared to the levels observed in the liver
of normal aged mice (H20) and adult mice (CTRL).

Figure 12 shows the antigen (KLH)-specific antibody response in aged mice.
Figure 13 shows the cell-mediated immune delayed-type hypersensitivity (DTH)
response in aged mice.

Example 1:

Preparation of a primary composition comprising wolfberries and milk (LWB,
Lacto-Wolfberry)

12
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Lacto- Wl fberry (LWB) powder fromthe pilot batch

NVB0O3Al 506H produced at the NRC (Nestl e Research
w@eww@es416i.ausanne) as descri bed above and Wl f PET/ER2008/062122

extract powder (batch NWB03Al1 506H) were provi ded by

J. Wang (FS, Lipids & Bioactives). Lipopolysaccharide

(LPS) fromE. coli serotype 055:B5 was purchased from

Dr&cﬂ%lfb@try fhots &0 %’p)and R r’ﬂﬂl@@@(l)o I@)NVeréHMrowa@ed in a 1-liter
collected fromdif ent healthy donors at 20 d

copérinen dieunixtiee wap Kgrkionstaad eromrmmlét@Saamgrm%ted With Polytron
(DERERENG i Pting SIRERGKRE b, KhIEMAICREEU080 ot 2880p; rom for

15 mleut%%V\UaGér A (nitrdgenl dtmosphdiEeC, Dmn@sthesPothgptreaetment the

tem&rq}H{q g%gntr’rﬁ%tﬂﬁg&}agg% ﬁl@@ﬁtat % gl fde y|mgans of water bath
a Cgb%?eﬁ' ﬁf‘gbo gﬁ:—{ﬂlﬁr‘éd a‘(l'}afv% étQ%TW%aPeéJ‘l‘?r@ inMikiRE was then

and 1/oPen|C| reptonycin
cefnifuged @gé}OOOP@ for 9, mukjtest TI3Y Solith raS|69/e (tsldllmarded The liquid
oAb ot B VS SR S AL Y Bl
grﬁ@%ﬂ%agl% 75‘4 0‘1‘3 ©Péndé el F%ﬁ/d@F apgicBheershdwi iveBs god water-
HT- 29 cell l'y transfec a NF- B reporter

dlgmféljole/v@rcuoerm an@um@cpved ﬁﬁa@ﬂltsg|0®@@géarqtknlrscgvnlp)ar@\/mwolfberry
frdlféfﬁﬁﬁ cept Allschwill, Switzerland) containing 1%
L- gl utam ne and suppl emented wi thl10%
heat -i nacti vated (one hour at 56C) FCS, 1%
penicillin/streptonmycin (Sigma, St Louis, M), 500
Exginrle 8 41 8 (Invitrogen) and 100 mg/m of Nornocin
(I'nvivogen) at 37Cin a 5% CQ2/air incubator. Culture
medi um was changed every 2 days until the cell
Reaygeritsilyer s reached ~ 90% confl uence. Cells were

Laimifoligetiy B POweY Rah eaiot oA e R PR A Q8 produced at
hERRE (el ?%%?é";’??%ﬁ%é%% s Wacriokf vk dHd Wolfberry
extnact powdee (haioh M°V\3_303Am5@6f$))/we@pmwded1 bv blat\/kéang AFBeLipids &
BidefiMetinc dyboRdsadhafie STiRS) HRRH & Crgi SeoRbs 95585 was
pumﬁé‘dedEFromOSlgn#é’@S( Q@)@l@ﬁ%@' gﬂ@hah rbrbB@t RAR AIRH Whs collected

resence of LWB sarrzp .
from d| erent healthy donors at 20 days post partum following ethical committee

approval. Keyhole Limpet Haemocyanin (KLH) was purchased from Sigma.

Cell culture

The mouse monocyte/macrophage cell line RAW 264.7 (TIB-71 from ATCC,
Manassas, Virginia, USA) was maintained in Dulbecco’s modified Eagle medium
(DMEM, Amimed, Bioconcept, Allschwill, Switzerland) supplemented with 10%
heat-inactivated FCS (Amimed) and 1% Penicillin/Streptomycin (Invitrogen,
Paisley, UK) at 37°C in a 5% COy/air incubator. Cells were sub-cultured using
trypsin/EDTA (Sigma, St-Louis, MO, USA). The human colonic adenocarcinoma
cell line HT-29 clone 34 cells (i.e. HT-29 cells stably transfected with a NF- B
reporter gene) were maintained in high glucose (4.5 g/l) DMEM (Bioconcept,
Allschwill, Switzerland) containing 1% stable L-glutamine and supplemented with

13
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final concentration) for 24 hours in normal culture

medi a. Cell culture supenmatants were then harvested
wa@eansae2 t o quantify I1L-6 production. |nterl eRRI/RPRI08/062122

(IL-6) levels in cell culture supernatant were

1SR R TopS D HhioReCh ECrh RPiuig B BBlein (sigma,
Sti D&LIBYMOPNS00 ]qma af:tc54/18 YIrtdfirétierg| ang 30 ¢eJ/iins ofeNBrmocin
seeded at 104 cell/well in 96-flat bottom well plates

(Iniypgen) iat UG i @ awi RQefRIndcURaira. Caftues ”@dAfo@aW§Scﬁhanged

ev\%‘\;'{ t2u8§)é§1'u8ﬁl th%ekelfs nﬁcﬁ?ﬁé&t’é??frge Seg I‘Lﬁg()‘l( PE@?lﬁ)(eélc‘éel g;‘élls were
subreLiLheth UShgrypsrFEIDTA (@igma)th LPS (10 ng/m . 5%

human m | k) or reconmbinant TNF-a ( 10 ng/m; R&D
systens, Oxon, England) in the absence or the presence

Q@ént}f(\:‘,@f'ﬁ | 8- hekiatdy tLogé(P'r M cont ai ni ng 1%

enl streptonym n ture supematants were
RAM‘érQGﬂa?wﬁl!seWewdseﬂdededt 40* Joetﬂ/\memnurﬁﬁ-flaanb@ltty)sm welf plates
NF- kB achtb Foll owi ng NF-kB activatign, HT-2

(NHQ@‘neRQ& ide. Densgaageimnesmaecyigen FRediven (%EB@)Q i a 5%

D AP o BERES HaneE IEE0G "EASTRBSHRY ~ s0% o
u@;ﬁ‘é? et (et %nﬁﬁlﬂﬁied b %t”%fhheb5 é’.%;m' E. coli LPS

rranu acturer's instruction (Applied Biosyst

(0BEBBY 8igrhSAin tHRs BbtEyce arl theopidseneesofleVieB aansplesr(©.1 - 1%
i ncubated wth reaction buffer from Phospha-Light(t

fn@s@@mﬁerﬁratmn)mf@r i24 hHomrstie aermeal | cultute pwediam Cell culture
srest Bl GRS Pre bpbaster| 2l uaed epeaianif IS production.
InfelRAAKINE0? -E'frf?vﬁghfn' kap. cﬁ%kzgﬂbgﬁﬁtanﬁﬁﬁé detéfmined by

expressed I've ['um nescence

E[25- (imghigediLce! EthsalFfDq!}?éclﬁhe TBBSafgbh ! l?raﬁ@é?'a(tcforélng to
nodel of acute inflanmmation induced by the cheni cal

manuotaator’s instnictiatsenzene sul phonic acid (TNBS) at the
dose of 150 ng/kg. Ten m ce per group have been fed
with diet containing 1% of LWB (50 ng) seven days
0 litis induction and until sacrifice. From day
NII—D‘?{B écg'v‘ﬁ% after TNBS adm nistration, 50 ng of LWB

Hmedbﬁengbéw wire Gl 410100 BBIRARALIA 9B flat BBttom well plates
(Nunc) in culture maintenance media. After 3-4 days of culture (i.e. cells reaching
~ 80% confluence), cells were washed in phosphate buffer saline (PBS) (Sigma)
and then stimulated or not with LPS (10 ng/ml + 5% human milk) or recombinant
TNF-a (10 ng/ml; R&D systems, Oxon, England) in the absence or the presence
of LWB samples for 24 hours in DMEM containing 1% penicillin/streptomycin.
Cell culture supernatants were then harvested and stored at +4°C O/N until
analysis of NF-xB activity. Following NF-xB activation, HT-29 clone 34 cells
secrete alkaline phosphatase (SEAP) in the culture supernatant. SEAP release
was measured using a fluorescence detection method (Phospha-Light™ System)
following the manufacturer’s instruction (Applied Biosystems, Bedford, USA).
Briefly, cell culture supernatants were incubated with reaction buffer from
Phospha-Light™ System for 20 min in a white 96-well flat bottom polypropylen
plate (Greiner) and luminescence was measured using the Spectrafluor Plus
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| oner food intake associated with acute intestinal

i nfl ammati on. For each ani mal body wei ght | oss,
wore@posaepi ¢, hi stol ogi cal score, COX-2, pSTATBCT/PPIN08/062122

i nfl ammat ory and anti - oxi dant genes expressi on and

sefflbtlyy (HooBRhR LERBrRRIERS S PR AIF nREBHES Sre expressed

asyetiveguindseehae ahityiRLBge (Vallace et al, 1989) and
Ameho (Aneho et al, 1997). COX-2, the inducible form

of cycl ooxygenase, a 72kDa protein, is responsible for

T|\f]|‘§§ ,M\%{% égrh@%%%éim hesi s of prost agl andi ns under

acut tory conditions. Stat3 is a key
Tres §NBIY colitis mobeeus @ rhodelnafracutsy trdllenmasation imdoaed ibyutharchemical

PPy S SUOP R SN A AGH (INEH g dpesbLI5D: fidtka. Ten
ml%t;g%g@%él fiﬁ%\/r{%@n%a%{t@‘hléf‘ téﬁ‘\n‘?%@ of LYV BWBemg) seven

purchase arles River Laboratodries Inc.
daysrizaiore) colMscedueion andsietll smméucecd?mendapriato day 4 after TNBS

03114 ltjrﬁdhﬁg- N égﬁ%jfv@ﬁ %flglcb' %vaééjd%t%gf agllﬁgé to C rr%eansate for the
Ioﬁémco%ﬁ’lmé”k%t é%d@létéé with34céteahteatnAl |hﬂéMWHatHht ' I':ort 88ch animal
age of 5 nonths, mce were maintained at 5

bagyd weight tlnes, weaeopeeRioi duslolagieaigsaorea C gaﬁJ 3, pro-

infﬁ%&ﬁm*éi&ghéﬂ@ta&{ﬂé%‘?ﬁﬁ@‘g?ﬂéi#ﬁr&%@ﬁiﬁoﬁ%ﬁéoég%eeﬂ%ww were

asebsédte Niasrodcepry @hdvb“swégiaalysé@%i e [é’érfc&rrﬂed‘rmtdwang the
old mce were randon sed into oups of 10 ani ma

scerng (coiteriroat Wadpre téiallage qt @ 4(9%) ne-AMeheeAmngfo et al, 1997).

I er
CEE2 e HoHE TR & BB i %k%ﬁ@s@a [gonsible for
thm&adwhﬂ&/inmmsﬂ/msa? of bl;;]@s(tavglamdmeluértdeomcu? mlﬁagmnatoky oonditions.
ch wa res repared an anged ev
Stghhs %A@?y BaPaRigo: fiRequ&i10F dnSauyiaiokiagy. Cf pgiasas for pro-
m? td‘l{lh aéfdgeat ad libitum The sane study
esi gn vva perfornmed twi ce and al so perforned with

8-nmonths old mce (n=8 per group). Tostudy the in vivo

StT c%l I .-def endent . hunoral res %ganti en-specific
YAy 963 BF BRRFeEIShTagRE MgqLlay GRMISEad on day
Speriftf pathegenifide Mals M%wamée i(iwREs AB1d { whPd pliikdhaed from

an inert antigen Ke npet Haenocyani n ( KLH,

CreirtgsalRiver L@bgratgrleﬁi/rp,@(ﬁramqeo BM\iga RSB se6t wrder conventional
cn%ﬁﬁ%%ﬂ%seiuﬁ% hgﬁr@n?drh)darm&?clgr@mperature 22°C, humidity 56%) and

received water and semi-synthetic Kliba 3434 diet ad libitum. Until the age of 5
months, mice were maintained at 5 per cage and then they were individually
caged. All conditions and handling of the animals were approved by the Nestlé
and state ethical committees with the agreement of the Swiss Federal Veterinary
Advisor. At 21-months old mice were randomised into 2 groups of 10 animals.
Control non-supplemented mice (H20, n=10 per age group) and LWB-
supplemented mice (LWB, n=10 per age group) received a semi-synthetic diet
(AIN-93). LWB was provided as a 0.5% (w/v) solution in the drinking water, which
was freshly prepared and changed every other day. During the trial (44 days), all
mice were allowed to drink and eat ad libitum. The same study design was
performed twice and also performed with 8-months old mice (n=8 per group). To
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response was used as an in vivo neasure of cellular
i mmunity. Measurenents of ear thickness (ear swelling)

w0 adoen3qasi or to, and 24 hours to 8 days fol | oWw@EP2008/062122
elicitation allowed for determ nation of the ability

stodk i T T T HESRBR el e onge @8 sBoiic antiody
prodiclon) d9Bd e Wese smnRirezed ofi daambyoﬂ thiceigial BY dutRutaneous
recall-antigen KLH ( 10 ml of 0.5 ng/ into each

injesiiee{0q uamf amhinertrartigesy Keyhols L\A@Pét eaeyani ¢-H, Sigma)
at ViR ﬁ{;) WFur%S( rérﬂﬂa Ifgi%ctgpq:réﬁém%%uﬁtaépé f@é;r?}.oghe DTH

contr r eac 4 'hour's pos
reamhmwasgjsed@sfm imvwagnéasﬂmgsaf célhlar Mhnaunmyl Meaasutedents of

eaRERS (TP FONaEeT T FBSP et NP LB s Tollowing,
eI|EE§tchFﬁ%ﬂb\R/HS’%Pfde?éffh}|§?ﬁﬁr{ bf‘% 'abﬁrt tt@‘”gDe?fé?é‘t@ea'[‘i‘qu%sponse.

ess using t ow ng
Briefiyc Krniays afte{remmumleaitmaof (he lgilne Wi(hH{iLl'édre sdaykaz2 of trial), DTH

refiisgscterS S by Mieglng e feSATRR N RLFLEI Bl B85 wom)
mt‘ohééifffﬂr‘?@ﬁl?e sB|g‘P@@a$ arpkgsf: varEwens |rﬁ?§ét86 vith @M&e%lone (saline

9 fromthe tail vein and on day 44 via cardi ac
= ;ﬁﬁﬁ)t and. sewee a%nreteg“aairwntm fon e@ap agimsf. t At 4. hpurs post-

ellkﬁﬁtéc%lu aa?‘@]séurﬁggﬁ‘n oﬁﬁwln\@ dg?%olif ﬂﬁqwo%éﬁa‘ﬁgg (%er%ar) and the

eligited egarat (ridHl %MHWdefmebb@fedanaDYHI $espreti (KICAPB®) were
of KLHspecific | g&a anti body | evels Anmounts of
eXRIF$SSFeRS thednpgaidest HWRlENg. . e slangeaisrear thickness using

OISl A U Ty P W S
ndmelldﬁgltie(tbgiagBH)@ahmcmr@sg] P\?wre fA iﬁrsimf r;tb|c)kdiaf\&3;;{i():tbsetselicitation -
réHIBIRAT, &5 U Rt SSa ot Bt s Sellepikd O days 0, 15, 29
frdt %ﬁ@'tgiﬂt\/elnBQH@%naBéy ngdblﬁsca“r‘ﬁfa% lf‘rﬁ‘ﬁtﬁr%d it Werdlsadrificed on

l'e shaking with a biotin-conjugated goat anti-nouse
dayg@aot graal chat rihe pautopsy,) the diveSomaheremoved and a piece was

el SEAPbE Fud B RS ol Bl bR S0P L e
arRss.rate from KPL Anti-KLH | g&a anti body | evels

wer e expressed as nmeans OD45onm val ues. Genes
expr ession

Quantification of KLH-specific IgG2a antibody levels

Amounts of KLH-specific lgG2a antibodies in the sera were determined by ELISA.
Briefly, microtiter plates were coated with KLH (50 pul/well at 100 ng/ml) and
incubated at 37°C during 3 hours. Free binding sites were blocked with ELISA
buffer for 1 hour at 37°C. Samples were then added and incubated at +4°C
overnight. Bound antibodies were reacted 1 hour at 37°C while shaking with a
biotin-conjugated goat anti-mouse 1gG2a (y2a chain specific) from Southern
Biotechnologies (Birmingham, USA). Plates were read at 450 nm after the
addition of the TMB peroxydase substrate from KPL. Anti-KLH IgG2a antibody

levels were expressed as means ODg4sonm Values.
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Li ver sanples were transferred into 1 ml of RNA lysis

buf fer (Macherey-Nagel, Dren, Gernmany) and honbgeni zed
waising3fsbol yzer (Hybai d, Waltham MA, USA) w PCT/EP®08/062122

followi ng setting: power at 6 for 20 seconds. RNA

i S conducted using a commercially
G§@%ﬁr%ﬁggﬁ2ﬁa (Nucl eoSpin RNA Il Kit; Macherey- Nagel,
Ll\lzéreétamg%énweb@ traR&¥®ri@daintd fi gatof RNAG Ngs@cmfﬁereg/lamemgy Nagel,

t he Ri bogreen RNA QJantltatl on _Kit | ecul ar

D@@@e@@rm@%gw mpgeaw@bmwgqaenquaer«mba@sw@mr@.M@ USA)
@Eghﬁg’fﬁg@@g Qgﬁ)lpgla %%t\l\te? %S]Rp df E(} ?Aég:}dnaﬁm (RZN% ?xt\r,\?acstlon was

candue#edeu&ngtrascomb&nmaﬁy lagaMbIeIIGtC(lhhﬂ:leaSmm KNA I K|t Macherey-
se foll ng manufacturer's instruction
Netgé,pf) %;gny%}yéng\f\lé?qiﬁrgf g@,téon W@Qra&m%ved using the Ribogreen
W t (L
R%(&&&ﬁtltéﬂa&%q Ngg%pr o%éﬂ;éﬁa%d I%n gﬁgggg C?Z)r?ft{drﬁMSA ngleAIr quality
wasaedsayed esingi Agulen#d‘ﬂdﬁl 10,85 é@)wowe&xt&fmprIélhéAgdbrftr“Eenhnologies,

Paﬁ&éﬂ Odqﬂg O)gyﬁ;tgﬁqj‘slg@ {(szteer G t%/[&\ﬁr%% tr@n%@’itﬁ%? using Multiscribe

ref&iBEEH S SUNpIRSe oMM d@h%hﬁébtﬁ@eﬂéﬁw‘h@'c%hé’ SABplled biosystems,
quanti fi catl on netho met hod wit

Bigayatemese Rokautz oW irariansh) e fe)stormisade daw dengity ggpgs (LDA) with

44 T EREh7 oSy Prdifife UeRaMANE) Tertdeg, Pr 56 o technica

mékdplicatasy Wereepurchayed tﬁ@n@%dphedtﬁbgyeitemer(ﬁostéﬂCWWSA) and
of the GAPDH housekeepi ng gene) was first cal cul ated
usghdaeasainghle Mangfachie erigiiustionss s Ganenaxsrrgesiepnyvas falculated

usirfdaﬂge F86tf @lctu%%f'&at o%a{ﬂgtﬁod ANEL Sﬂtgcﬁwﬁegﬁsab 22 software

tistrca wer € ana by neans
(APEN&® BiGkystemd). t ﬁ'@eStesdlﬁmtg eycle ttlasishblmp(at) neleowere exported

niodds Biedl Grasrt (SR FGeheRetanalgss st ridativele de. c
vaftle bithd ¥dr§mag@ﬁé' '@cn\ya?uéi%‘F‘?ﬁ‘é@ﬁbbﬂgho%elkfeggirnlgygene) was first

anti-inf ory properties of Lacto-
cafinllatedoandfthemdhe- Mibdtiviee MENALSB)ressibin bivae ddaternvined ousing the

foﬁom%nbﬁ‘)grmnqd' ghed &l ease of

General statistical analysis
Data were analysed by means +/- SEM or SD, and the Student’s T test (unpaired)
or two-way ANOVA when appropriate. Probability values of less than 5% were

considered as significant.

Results :

A) In vitro experiments demonstrating anti-inflammatory properties of Lacto-
Wolfberry

Solution of Lacto-Wolfberry (LWB) inhibited in vitro the LPS-mediated release of
the pro-inflammatory cytokine IL-6 by a murine macrophage cell line (Figure 1)

and LPS-mediated NF-kB activation in human intestinal epithelial cells (Figure 2).
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the pro-inflammtory cytokine IL-6 by a nurine

macr ophage cell line (Figure 1) and LPS-nedi ated NF-kB
wa@edweatison i n human intestinal epithelial cel PGI/EP2008/062122

(Figure 2).B) In vivo experinents denonstrating

anti-inflamuatory and i nmune-enhanci ng effects of

Lacto-Wl fberry a . Pathol ogical acute inflamation

Di etary supplenmentation with LV\B denonstrat ed strong

anti-inflanmmtory properties in muri ne nodel of
Blatuyioj gxResimerds danongiradingoanti- oﬂarnra@tﬁ»m.agﬂrlmm@rme@nhanmng

f@aélé‘ @é%&%ry an i nprovenent of body wei ght | oss

I gar nacroscopi ¢ and hi stol ogi cal | esions
(Fi w%tkﬂolag@a@cutengﬁarﬁm&oh reducti on of COX-2 and

STAT3 expreSS| on Ieyel e 6 and 7).
DiBisiY 1 SHRDBBIGNEIN o LYY B. HRrTersiees | SigeRgs antigaammatory

préﬁefﬁ@g ifta thbrife di loT %cQteaFr‘n@e |"n%LF?1'ﬂEﬁm§é‘t?Jh agr&G@dlinistration

e col on were reduced are e control group
of ( FFP/cgerBS)reswlteqoanabheimpmameﬁwuo‘écbtmystwem@t iloss dhigure 3),

T :
masogfouc i ARmBSRE 46t TTiadre 4 aadahl s 9iea reduction of
CG%EQﬁ@%GT‘A‘F?@X&b@QBﬁ Ié\FéIQ Wrigurld an@ 7)Phbf gldaliteai eRbression of

aged-rel ated | ow grade infl ammation
pretpifaramaterytdaneswisteh 2B NBosYe-6 randg ILnk[B @@dv@rpmlms such as KC

I 56 (B pEs o o RRED Drherrol grous (Eiguee fi-cdn parallel,
LWB |h§M€éc§aC§¥§ﬁ@Vlﬂ6réa%e3&’Lér¢tl &l@ﬁnt({g_'ér%éf §uéﬁlas BPRN, CAT1 and
exanpl e, gene encodi ng f a) . . I mmune

S@Bﬁa(ﬁdgtmg 9éfln dbe dofornged lmﬁr@@sw @ﬂﬁquldﬁmmeéﬁiﬂﬂsalﬂl tbe plasma
(0.5% in drinking water) inproved both
(Fmﬁj&r%rglwg( j

Figure 12) and cel | -nediated i mune response
(Figure 13) in aged mce.dains 1. Use of a primary

composi tion conpri si ?ﬂq wol f berhes or a part thereof
for & Ihysicigieatagss-slatgd www@@etrﬁlamreaworand/ or

DiBIFYS épeﬂ{éﬁ WRR-LvB n(pH%% i dﬂﬁ@ﬂpﬂﬂé}%fﬁ MG EFh 2 diction of

€ prinmary conposition conpri ses
expredsian of inflaknpatoneietatedngenes My tberlivesr of agetismiden to levels
accordance with one of clains 1-2 wherein the pri mar[\_[
O%ﬁfﬁﬂs'ﬁtqdéﬁ Ricg (Gidurad 1p|a§@u”c‘?xaé&@lpu9%%e PH@Qﬂ“OBIf%r TNF-a)

fibers.

c. Immune enhancing effect in aged mice
Dietary supplementation with LWB (0.5% in drinking water) improved both
humoral (Figure 12) and cell-mediated immune response (Figure 13) in aged mice.

18



10

15

20

25

30

4. Use in accordance with one of clains 1-3 wherein
the product is intended for oral, topical, enteral

w@eabos41par ent eral adm ni stration; and/ or wher BCTIEP1068/062122

product is a dietary supplenent, a supplenment to be
used as or in a nedi canent suppl enent to be used
as or in a cream and/or \/\E&E‘!@n the product is

i ntended for use by and/or application to humans or
pets. 5. Use in accordance wiith one of clains 1-4

WHep @A pﬁ@qry SQIROSItON ¢RMBAEYIAY WRIThalRes OF Gnearisierea for the

[
Brerfiorel £ o ol a BB e i ale e e
stabl e beverage a product for lactating nothers, a
a so | enment, a

[jquid drink, up, a diet sup
-rL@rea@eﬁﬁﬁ@rdaacmwrﬁw'am1 a}agregr égﬁf@HP?B’nQF’WpO&'t'OH further

”bbﬂﬁgﬂée@ iIRTIFRNAAR. td?&r)tlelﬁw B6ditilg carigpghurt, a milk

base er, an en nutriti on product, an infant
forrrula an |nfant nutritional product, a puree a

" B8 0n Blr ey vl it & it 12 SeRachelbiNeR cofositon

CBﬁG/@'rﬂi@pro’t‘iu‘é@@i@él@@é@ﬁrso%b?@frﬁ@r% a culi nary product
such as nmayonnai se, tomato puree or sal ad dressings, a

pet food or a pet beverage. 6. Use in accordance with

.oggg% a%lchgf“\ f]e \Iél}i%ﬁ%ec#fr%% Pn% ¥, ga\g/gé € s','Jr] grhé'"p c?ogdf‘lfispin@%nded for

pomertopraalgeéntermlcaraﬂm @rdnreeai agalinisuwaidre "end/or awhetein the
oral supplenent, a body wash, a tooth paste, a

sﬁ%ﬂ%’&b 'Saanﬂ@tt@fyvvﬁ'sjlﬁmeﬁlqrit,p@t iSRPIegery B%r%r\%ﬂed as or in a

??ﬂa'o‘?éb‘?q O&%Eugplet@:ﬁt't@ b@%dd%%?rﬁ"%tc?eé’rﬂea%/or wherein the
wher ern I'mary comnposi tion co

aprdcemsts iatgraietd fof usd bylanmmradplrcammmohrumads opbkts.c

bi oacti ve conponents of wol fberries, wherein the

| i pophilic and/or hydrophilic bioactive conponents are

.pU%Eiﬁ %@c%rcﬁﬁic@c\hiﬁfj ohE U di&ifsH QU\WhéFerﬁ'tﬁé bRSHRYE is intended for

l'iplds, kal oi d, proteins, carbohydrates,
ghymapr coes;wmptr@rarrot encislsy fpodstptie ot @xemnbe)msa gudtitionally
as fl vitamns, mnerals, o i Xt.ures
C RanpBe g ia th bR AEh e r Sheflsitnlf BRyerage, a product
errebwthbem@th@rgpbowr@%rmke aG%bQSt Qddétélm éd};ﬁ)l@rﬁ@ﬁp a meal
consi st ng of ar abi nog}@ act an pr otelns, In partl cul ar
€

Lienlaearpento & arirgiongs har w"éeetmﬁerrmadwdk eyud dermpated milk
CBH)JEJ%Ldae 89%&9 é’%rlk'ﬂ)%sed powder, an enteral nutrition product, an infant

formula, an infant nutritional product, a puree, a cereal product or a fermented
cereal based product, an ice-cream, candy, sweets, biscuits, cakes, a
chocolate, a cappuccino, a coffee, a culinary product such as mayonnaise,

tomato puree or salad dressings, a pet food or a pet beverage.

. Use in accordance with one of claims 1-5 wherein the product is a tablet, a

capsule, a pill, a solution, a suspension, a syrup, a powder, a gel, a cream, a
dried oral supplement, a wet oral supplement, a body wash, a tooth paste, a
shampoo, a mouth wash, a lipstick, or a personal hygiene product.
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bet a- gl ucosyl Yariv reagent, or mxtures thereof;
and/ or wherein the flavonoids are selected fromthe

w@emap3gaensi sting of flavones such as api geni NnPCT/EP2008/062122

| ut eoI in or diosnmetin, flavonols such as quercetin,

7 U AR W e MAPR 5 pARLGRCHE A Etbostion

gc@m@hge@ atdaégrelan paetr ofi #ieuripdphhier caazorahg}dﬂjrphmc bioactive
wherein the carotenoids are selected fromthe

c@%@pgf‘e'ﬂ'@ Qf V‘(%flbéfr@‘ﬁeé!"hﬁﬁﬂ'nxtﬂﬁt”ﬂﬁﬁhwplQﬁdé%rchy(g@ph”lc bioactive

h
Céﬁ@ﬁgﬂg?] SC%F@t@%ferapr%?oxgeec{‘ﬁlronrﬂ Weog? %l%lcons'lst ng of lipids,

zalamlmﬂ hipnotears, td:mbehydraitdrsa gkycnpm‘terhat tqaratendldsstmlyphenollc
m xtures ther? i.n accordance Wi th otg

cP%mRQU'i dgSHFR AR 'ﬁV%%'dﬁa Y't@m@sfmmﬁraﬁr %W'HW% ﬁfeOf

origin, or mxtures thereof; preferably the mlk is

cows m' Ik, lama m |k, buffalo mlk, goat mlk, sheep

.mUsk,in\aegetceipice with kneioh clamt 7 edrleagindbg giyddproteirs are selected

1 xture thereof acc ance
Chinrte, oB5h Soina ShptdhiftaR aretans; & Baticular Lycium
oph/dram) SolWa@bH@rl%eéﬁd FRARD RIS d et &P b@f de’del:ted by the
m xing and m | ry material in mlKk
pb@teeglhcesaﬁthﬂrm neggentq oF mm%ﬁcsjtherecf) aag,{qrmrem the flavon0|ds

SERDAAEHER 1 Th Bl R o b BLBs S0 R yteotin or

Sdmmﬁllnorﬂavbho@péudﬁlaéé Yjueeshting raynddtet, i Kae?hpfeaélwf@k/anones

bi oactive conponents during the processing v)

f aptesyarigiisosachy agr peljoenieing usividinenot o'S@ﬁ@\é?r}@Sa such as
1 [ 1

RESleit falbP B BrifpALRERerlr BpdRF MMerSI I chrotefoics are

ceelscteld frgnmotheguoep icohnisatimgt ofoosroterds aadsmrﬁhsphylls such as

| fections, urns

PPBﬁﬂ%etQﬂ‘? hytgﬂgégégo %JI nt | angjau oginsggta cryptoxanthln
?;F‘ééﬁthme 1Geld, tie%xaﬂﬁﬁrﬁ 06!; %h(?‘]éb GRL 96N 1 &f Bt Sﬁél& esters, or

mmat i on, such or ¢ cal -i nduced s
|nﬁﬂanﬁdmeaﬂﬁ eczena reactive skin, psoriasis,
vitiligo, acne, inflammatory bowel syndrone, liver
i nflammation, alcoholic cirrhosis, allergy, atopy,

9.bpre ih rﬁdc@?ﬂ@ideoxmth 'dheUBBE fints ard Wh'efrélﬁ th8%&He ™ fom animal or

| upus, Gougerot-Sjgren's syndrone, Reiter's
plant origin, or mixtures thereof; preferably the milk is cows milk, lama milk,

buffalo milk, goat milk, sheep milk, vegetable milk, in particular soy milk or a

mixture thereof.

10. Use in accordance with one of claims 1-9 wherein the primary composition is

obtainable by a process comprising the steps of: i) mixing and milling
wolfberry material in milk or milk protein-containing liquid medium, ii) optionally
separating insoluble fibers to obtain an aqueous suspension iii) optionally
pasteurising the resulting suspension iv) optionally adding synthetic or natural
bioactive components during the processing v) and further optionally drying

the suspension to obtain a powder.
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syndrone, polionyelitis, dermato-nyositis,
thyroiditis, Basedow, Hashinoto, type | diabetes,

w@davesnes di sease, auto-inmunes hepatitis, cePCBHEP2008/062122

11

di sease, Bierner’ s di sease, nultiple sclerosis,

obBE 1Y BcBers PGB DA bt bR Bl MR B R inracngrion s

i Qélb@fé@iﬁfrbﬁﬂ,th@gwuﬁ th@%hﬁg&;f At BeinfBMnsatiinge8séh as sepsis,
car di ovascul ar di seases rosclerosis, netabolic

W@th@; kirAgi ond  ehrante plesiaptiors suEh eseinfiammatory bowel
aagg ?n Wb%hd%%%sg Lﬁé&b e olﬂ@ %%F@d 5_c{rlﬁﬁterocolltls skin
si nu y

t‘aneous 00Sts t I'mune Sy

i inflaoveation,i sgock laedUVnUumeeweeajommg;ddomnhmﬂammatuon eczema,
anti gen-specific hurmrﬁ\ i mmune rfeégonse and/or ég
Fﬁﬁa?g'b!% %‘H@ OspPriasiggivitiga. iasRgnd W@F%r& QVSe syadrome, liver

aﬁﬁl%ﬁﬁﬁé‘t?@n Wi élﬁogé‘lgp ofirfidTs éﬂeréant d inflammation,

product 1s’inten for use’b hll
adtﬂw\satemt arthatsi systemddd dupusheGetugmrot {ﬁjogren sUssendrome, Reiter’s

dance th f clains 1- ei t he .
SCUIETE el SemSaMyadiio nvHE R RAskdow, Hashimoto,
f erht%?@'é OAdIil@bn’%e@l%ébé@ hHhe- |hﬁﬁur?é‘§”fﬁbﬁéﬁt|s$t@élllé§ disease,
1 Use in accordance with one of clains 1-14 to treat

BIQD‘WQnﬂIS@h%@r deuléiplecisglesdsis o royasieniae ancepbslomyelitis, eye
inflammation, obesity-associated inflammation, age-related low-grade
inflammation, Blau’s syndrome, Alzheimer’s disease, cardiovascular diseases,

atherosclerosis, metabolic syndrome, gingivitis and paronditis.

12. Use in accordance with one of claims 1-11 wherein the product simultaneously

13.

boosts the immune system, to improve an impaired immune response,to
enhance an antigen-specific humoral immune response, and/or to enhance

the cell mediated immune response.

Use in accordance with one of claims 1-12 wherein the product is intended for

use by infants, children, adolescents, adults and/or the elderly.

14. Use in accordance with one of claims 1-13 wherein the product is intended for

15.

maintaining the immune function and/or for reducing the inflammatory status.

Use in accordance with one of claims 1-14 to treat or prevent disorders
related to oxidative stress.
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