MIlk fractions and m |k preparations for treating
and/ or preventing COX2 nedi at ed di seases The present
WO pws2i3eh pertains to nutritional and phar macRCI/ER2004/010200
conpositions for treating and/or preventing
cycl ooxygenase-2 nedi at ed di seases and to a process

it RS s P SRR B haBg %2 meciare
diseaskqvention also relates to the use of one ore nore

mlk protein fractions and/or one ore nore mlKk
protein preparations for inhibiting the activity of

cycl goxygenase-2, specifically for the preparation o .
The pr§S$I5dang&ylqurteaps B HBH}WW(L aid ﬂ’g‘m?(@é 1951‘19‘30&’?1?.938%0“3 fror treating
Lin n . i i sease . ]
and/or?@r g}\/eglglii(l g N %@ﬁ%@é%%ﬁ%@ﬁ%%@gé%g% nggflg yanggocr%sesqlfﬂrriggreaang the

cyclookPsertabe2 Ganibetisd atiafy af achtod@dti tn pafidhildrOthe present invention also
Y p?%st agl andi nsﬁg( PGG)fy Two ﬂiﬁsof ormspg? coxX’ havlé been

relatesi tdghe iUkt o one dramore@Xill meeoigin GaXidns and/ahomti dfeemoienmilk protein
many respects: X-1 is expressed congtitutjvely ir o
prepargiiats {pr SANBRIEHIC APEViSY O GHIGORYEBESG LosdicplTy fpofhe preparation
' . ' . | . .
o 65 SR REHEL L St S5RGBT P r 0L O RASBle i
diseasdshe gastric nucosa and the regulation of renal bl ood
flow. The second isoform COX-2, does not seemto be

constitutively expressed in nost of the nornal

Cyclooéé%%i‘a%% Kg?ﬁ{)oc!@%ﬁq{g% Iga}ey lge%yrgp%gnlél%é ?ec@{ill%g;‘%% gq%gcfofnglejrrslldonagf arachidonic
acid to FYobagMREISNPERH Twih &3RGELs FabOX hfilel RRHIBAPEIRRZUIRSOX-1 and
are found to be nenbrane-bound, they do not have a
COX-Z ovhieln tiffarah manyanspersni(aXd is egpessed cvsstadyelyirynost tissues and
. contai n_four anphi pathjc helices juxtaposed to forma
is prequggidorP &F IHFRPRHNELIOE |ty PrefAvcliony at dpersaglandiay;thp control normal
. 0 " r" ' A i . .
pysc AT EREs LNSE PRI RL i sBORY TR Mg gpiation o

renal Hldod Newamea seéondniyeifopRh O X2 VioBeRst debf RMNEAERtiRitGely expressed
helices. Substrate and inhibitors of the enzynme are

in mos¢ ohthedwrmal tissues dwh is highlcindveblei and maabe fatrdrat ghrticular locations
enmbodi ed Ji.n.the [.ipid bilayer (W Krause, R N
only, &g Gontss oLt HpPRARAS PREGERES i pi d Med: ator s 61
(2000), 145-161). COX-inhibitors, and in particul ar
COX-2 inhibitors, are used to treat a variety of
AlthoughfG@Kentzynits seas@md t6behmasbraifeHtsomm; trey dbi s®tdmes a conventional
and are also used_as analgesics. In_addition, it has
trans-npgsmbrane feeon-nigsteadythey icenieina apriveathishslises Bertangsed to form a

region PSE ﬂ?(llﬁo%ﬂgtrﬁtcitﬁn q‘h?s? Iy no%ﬂ%bfci ?esg'c?ns anchors the "lower" portion of the
enzyme in the membrane. The active site of cyclooxygenase is located in the area of
hydrophobicity near the amphipathic helices. Substrate and inhibitors of the enzyme are
considered to reach the active site via a channel embodied in the lipid bilayer (W. Krause, R.

N. Dubois, Prostaglandins & other Lipid Mediators 61 (2000), 145-161).
COX-inhibitors, and in particular COX-2 inhibitors, are used to treat a variety of different

diseases, such as inflammatory diseases, and are also used as analgesics. In addition, it has

been found that COX-2 is commonly over-expressed in premalignant and malignant tissues

CONFIRMATION COPY
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CONFI RVATI ON COPY WD 2005/ 025335 PCT/ EP2004/ 010200 2
and a treatnment with COX-2 inhibitors has been shown
W@ 005028388 the formation of intestinal, esophBgEEP2004/010200
tongue, breast, skin, lung and bl adder tunors in
animals (K Subbar anai ah, A. Dannenberg, TRENDS in

J.
and a (RS '&ﬁ%ﬁi 2B BRBERH 34 h PSRN AEHPE) e SR el
esophelfg%hl!, i I@?Qﬁ glc %I%aﬁd Bladde; Hdrg‘ 1@%&%@( Cgu%Baramalah AT

2. Recent a new c

Dannehbél‘igbil’ RENDS iRs)cdlagichbStiefes Qﬁll (e nh6al2).
specifically inhibits the COX-2 enzyne only (M E.
Turini, R N Dubois, Physiology And Di seases. Annu.

e e RS A B e PP G s .
aspmrp Leg! 1%H§ro%1{j et n@bX-]lo ﬁ@%@tj@ﬁamcéﬁtf}ﬁrétﬂew class of inhibitors

Consequently, the problemof the present “invention is
(COXIB:s) fras\iede dedciribed rvalhichesprsifically m]mbltb ithe PX-2 enzyme only (M. E.
cl oox]%ggnases in particular COX-2, which nean

Turims uNe Bebois s Spatodenidnd Diseasgs.r dew oﬁeueWéetcér:F?o&%OOZ) 35-57).
15 Th bl
Howe o SSRIRG kit RS bt POKERNRr oPERF sl Réhjpms and duodena

and stdﬁlédhuwéﬁaﬁb‘n exhibit a COX-2 inhibiting activity, for
he treatnment and/or prevention of diseases nediated

by COX-2 20 In the figures, Fig. 1 is a diagram
h th t f b k f t
Conseéltlfgq n ]ae m?;ol%;érgﬁtztﬂeg%rgsenbgr\l’%%%oglzis, o tg?q%i@% ggfid’uonal means for
3y f n f
1nh1b1tﬁ%o¥\§llcnn§od%gn%x hng ghﬁf{éﬁiﬁ C@‘X@ gﬁﬁégrgeé&ggﬂrogﬂ]mé Eﬁ%&&ogbated with a
low ridkhef Qel@padatside etectauf fal o m I k fractions as outlined

in Exanple 1.3.; and WO 2005/ 025335 PCT/ EP2004/ 010200
3 K

This problem has been solved by providing specific fractions and/or preparation of milk
which exhibit a COX-2 inhibiting activity, for the treatment and/or prevention of diseases
mediated by COX-2.

In the figures,

Fig. 1 is a diagram showing the preparation of bovine milk fractions as outlined in Example

1.1,;

Fig. 2 is a diagram showing the preparation of human milk fractions as outlined in Example

1.2,

Fig. 3 is a diagram showing the preparation of buffalo milk fractions as outlined in Example

1.3.; and
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Fig. 4 shows a conparison of the COX-2 inhibiting
activities of various mlk protein fractions and mlKk
WEe@bM2333pr epar ati ons derived from human m | k ¥EIVEP2004/010200
cows mlk (CM and buffalosm Ik (BM. 5 According to
one aspect, the present invention provides a
nutritional and/or a pharmaceutical conposition for
treating and/ or preventing cycl ooxygenase-2 nedi at ed
Fig. 4AEIRRAS %Sezorﬁﬁéﬁjsoﬁogﬁoﬁle_SCU}QQ GHIBiting! 8@ivadties of various milk protein
therapeutically effective anmount of "one or nore milk .
fractiops ahéimillt pacteinope pasatgdisr danedofrompheman Ivkillp (HM), row's milk (CM)
preparations, which provide a cycl ooxygenase-2
and byffalg Bilki(BY1)- 10 activity. The term “"treating and/ or
preventing cycl ooxygenase-2 nedi ated di seases” as used
in the present application conprises both, treating a
Accor&ii_h% 23 98e AGRRE A preseht hviehBoR YRS AESS #AutritonaPAd/bicabBérmaceutical
wi Th an increased expression of cycl ooxygenase-2, as
composgion fas trpaténgmmd/ oy prevtntiog sy clbbxygireheRayediated diseases, said compo-
.. inflyenced by reducjn he | evel of cycl ooxygenase-2 . )
sition g?mgrlgﬁg(ﬁ ﬂ]e pg}l‘gcéaﬂly] %{%@tlv%@wugf ogrpnienc&‘l Wg‘b aul potein fractions

b SSSHERL LR o35 el U S PE P OS08ARR2 2 v

activityncreased | evel of cycl ooxygenase-2 designates an
anmount, which is superior to the |evel of
cycl ooxygenase-2 statistically present in a healthy

o O B AL ] ATl b g
preseng;%gg{i%ﬁ‘foﬁdc&ﬁ Qs bbfh, aPsking hNBEERE SBycibRAIPKEN8AE 83 pression, in

Ing to the present invention Is cancer,
particldanpith ahrigcreasedafk pressiop o€ egelnory gmases L atewell As poewdintigg a disease
.. tothe scientific data at hand it is presently assuned .
which gpgyt be influyspeediy redacing 4hel lowsl 0§ sapoOKY N2 @R speridic site in the

S T
site inl THUSAdyOBf @h indBALAR ARtih&Rasdd 1eveR O, cysWdkyafhase-2 designates an

over - expressi on of COX-2 has been observed in several
amounp, whiehlis gnpariorandhentayélgeiasiclevngienasers siatistiealiyrnmresnt fin a healthy

. ,..as.e.g. cpolon, stomach, esophagus, liver, biliary

mdl"“ﬁ{aéﬁﬂagsﬁ?&}#lﬁséfﬁsl,naW@é%geand neck, lung, breast, bl adder,
femal e genital organs' and skin. Also, a successful
treatment of tunors on the basis of COX-2 inhibitors

A firstodrotinef pytlooxydchad@s iedintedide3bs, 0#5i3BIay be treated and/or the onset
PCT/ EP2004/ 010200 . ) o )
thereof may be prevented according to the present invention is cancer, comprising any of its
pre-cancerous states. According to the scientific data at hand it is presently assumed that in
pre-malignant and malignant tissues COX-2 is over-expressed, and that such increased
expression of COX-2 being associated at least in part in the induction of tumor formation. In
fact, such an over-expression of COX-2 has been observed in several pre-malignant and
malignant conditions in organs such as e.g. colon, stomach, esophagus, liver, biliary stem,

pancreas, head and neck, lung, breast, bladder, female genital organs' and skin. Also, a

successful treatment of tumors on the basis of COX-2 inhibitors of the prior art has been
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4 achi eved al ready. Thus, adm nistration of a

conposition according to the present invention wl]l
wheooketyssul in treating and/ or preventing canceCT/EPIHN©010200

pre-cancerous states. Al so, @OX-2 inhibitors have been

shown to bl ock formation of prostaglandins, the

BN L IRE R SL o T R A —
e TR e A Rl el BEOUPB Rl s

according to the present invention a treatnent and/or
revention is ainmed at, are arthritis, rheumatic

Also, €ewe? inhibijotsthaivs bger seowinda bipelh fonmatioarpdzprastaglendips, the presence

viral infectians smenor r hoea, head . t h .
ot wiigh S BB P TBREL OG0 or LS i B B8 it
aaiih 3558 LyRFIRLIRE S0 BE LAl Bekadh Sggich sccording t0

present iiehtiborastrésuenberdlos premerition saienal pt, e atthiitis, theumatic fever,
effect on the devel opnent of thjis di sease. The
symptomns assqcimred v pHugiar AR R ¥HRL dBivpUQRs jdygienorrhoea, headache,

ccording to th r t _j.nv [ ' ' .
onagFALIAR 15 ASRED! o DUR L ADMBRR s RIS b RiBed o be
target @sE4s8 R0 iERETRE Preskdt inkenfien ! dised @O 0MARBitaRthave been shown to

animals, e.g. pets. A "cyclooxygenase-2 inhibiting
have ageoievtiveyéffeat ondint doredyprheniedithiredis¢asedet er mi ned
according to a COX-2 screening nethod on the basis of
H V-EC-C cells as indicated in the exanples, below,
mhe nioRlE Dl DERRIBERY PRI MEARRHD b penion
designB®@rte e ladnifistetdd td radgt imdisidaati/inrmeedettereofrpreferablyk mammals, in
protein preparations specifically required for a given
particulardhiumansaindpaymelass-g\phe  det erm ned by the skill ed
artisan according to his general know edge in the art
considering a variety of factors, such as body
A "cyd6bP/PenaRLE inlﬁ@i‘ﬁﬁgaéctibﬁﬁl" B m&fioned! Rireinth 8P b@ldetermined according
adm™i stration, 25 route of admi nistration,” rate of
to a COXG2 atieeningdnettjod ontiha bbsisf UY -EBaf€i aelik lay inditated in the examples,
speci al dosage reginmen for a particular individual
belowypytialsgepitihg basis oh atherass avjkeondy indhgéffer al  preventi on
or an acute treatnent of a disease is ained at. For
exanpl e, the daily dosage of said one or nore mlk
The tHeF&HeatiBally agtitBRSarBOEHt0O] @AE & mdbE enilit Ipkoteinofreétions and/or one or
preparations may be chosen from between 7 ng to 70 g )
more milkcproteinfprepyyaiiansnspstiffcrllygrequitede®sondivey mdivadupdimgy easily be

de‘ce1~mqg€?cfjl g}g t}?ef slgiﬁgc{n artV\f(s,)aI% ggc%’rgﬁ?f%%fs’%%g@% %Qlé\/?v el g‘% qg the art considering a
variety of factors, such as body weight, age, general health, sex, diet, time of administration,
route of administration, rate of excretion, drug combination, etc. Basically, the special dosage
regimen for a particular individual will depend on the fact, whether a general prevention or
an acute treatment of a disease is aimed at. For example, the daily dosage of said one or more
milk protein fractions and/or one or more milk protein preparations may be chosen from

between 7 mg to 70 g in case of a person of 70 kg, corresponding to a daily dosage of from
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5 about 0.1 ng to about 1 g per kilo of body weight,
preferably fromabout 0.5 ng to about 100 ny, nore
w@e@bmeesabd y from about 5 ng to about to 70 ng BCEPR2064010200
nmore preferably from about 30 ng to about 50 ng. 5 A
nutritional conposition according to the present

ot TASRES G, SRR SRR ob S DAERD g t st 101

mg, m%?é Féf@ﬁblépfrmnt More y%dr: Oa‘%hﬂ "9 Rk Xi‘ﬁ%@&em RoPd ¢ ké’f@rably from

and tides, carbo ates, ats ar maceut
about t®npowiaboosmgor di ng to the present | nventl on is any
conposition 10 conprising at |east one
therapeutical Iy active conpound as detailed herein.
ntion. provides a nutriti

A vutefiB0 Y Slonalifisn BEERERE LaHE bR R raiRins 20 St 8RR suitable for

humari BE raﬁﬁﬁaﬁdccﬁﬁﬁﬁiﬁﬁo@f c&ﬁp&slageapleag%) be rfhét%n@lr Q4184t8d form the group
fractions and/or one or nore mlk protein

consisping phwater,qprsteprsewniddirgpadey, cdadeohygleatas eatd. i nhi bi ti ng
activity, and 15 which provides a cycl ooxygenase-2
inhibiting activity which is higher than the cycl ooxy-

A phaQﬁx%@g‘lﬁlc%I C%Hg{%sftloﬂg a@c%%ﬁ[l% Wﬂo{he HP%%%H thonal, and/ag% %omposruon

naceut 0Sitio erei anmoun
compri%_ﬂ%&l'lem bee ﬂ‘lehipeﬁﬁ@il@l detikfeAsIrh S i dededile@eréih. Mor e
mlk protein preparations has not been increased. 20
Such an increased anmount of said one or nore milk
in fractions and/ ar, one or protein

ro
Morec g i BEFSRE RGP AIEG ey P jgeh a8os pHiiaeuieg composition
which %ggip}‘lsésy rdied Qltfl?{lﬁﬁgf £hiihgle OIbQﬁof'éjﬂthl%ﬂem fractions and/or one
tional anount of said one or nore protein
or motd atitk poste@NPfephratings @rovidkigg avich &lopkpiediabe-2 inhibiting activity, and
.. preparations and/or by substituting a m |k fraction
whichgirevidas @i gvielgorygenasernindibtditing adivityi whigdy isvisigher than the cyclooxy-

genase—%%nd S%c&lg%eﬁ %\e%% x? 81?1?;5~ %g/ggA%a%ﬁé?ﬁ%?lgP na&’sit%en wherein the
amour®! & 98UCahe (RCHBEI YAk YRbiciliNBWBL bk taH&/o@r(Snéi%g Iﬁ@b’e I?ﬁlk protein
carried out e.g. on the basis of the assay descri bed

preparatmortsies extbgrndscredded. cycl ooxygenase-2 i nhi biting
activity of a product resulting froman enrichment or
addition as outlined above should be for exanple at

s 08B Y TRES) R LA SR A e By e g o moe it

proteid p@ﬁbrai;@n?/gﬂ;}dv@diﬁg a @othokPe paddel T iabitial dcBaRy n?@ 136 obtained either
er as the
by addlng an additional amount of said one or more milk protein fractions and/or one or more

milk protein preparations and/or by substituting a milk fraction with a milk fraction wherein
the bio-active compound(s) have been enriched. An enrichment may be achieved according
to physical, chemical and biological techniques well known in the art and may be carried out

e.g. on the basis of the assay described in the examples.

The cyclooxygenase-2 inhibiting activity of a product resulting from an enrichment or

addition as outlined above should be for exxample at least 1 %, more preferably at least 5 %,
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cycl ooxygenase-2 inhibiting activity of the reference
nutritional/pharmceutical conposition, i.e. of the

waedosioeizanal / phar maceuti cal conpositi on havi ngPET/BP2N4/010200
of the additional and/or engiched one or nore mlk
protein fractions and/or one or nore mlk protein

most. T RRO S eI Foshat i ARGl SR BoLHALB gt 45 % higher as the

cycloo&ﬁé&@é@qnhl%ﬁﬁigoﬁ’éﬂfﬁ? Agks %efeﬂ%ﬂc@ 'ﬁkﬁﬁo@éﬂh&hﬁéfceutlcal composition,
Fing extensive studies, the present invéentors

i.e. ofdberonstitiataghainadcesiiedi (fdmpﬂ‘.’oltlbn pravieg r agaraof ithe dditional and/or

provi de a cycl ooxygenase-2 inhjbiting activity, which
emlche% 8BHOF AT nﬁlﬂy Pr¥eInEActionsAtioL pngpr @ere apidk prefeingpreparations -

the sa%]nﬁl kq,rgﬁos t?(%p as \%é I’ﬁ%grbtb%ﬂoi/ga&%?rﬁ'é?eﬁ%gp%léa}%o%ﬁop ?(avmg an increased
Cycloogg;%éﬁégéyﬂl%gfn\g%tlk,ﬁyhunan mlk seens to be associ ated
with serum proteins. The caseins themsel ves m ght

have a suppressive effect, or contain a "latent
bi oactjvity" which is actlvated and then_found in_the

Duﬂn&ﬁégﬁnﬁwscftw@ﬁﬁ e BEEPERt IRt 6ﬁ=m09%trﬁ¥%<i thate sRGRLAT | milk protein

wscio? P08 B P96 R O A Dot o found

in or dxep®dy il kf nhikvagieudi, MGthduf hadlangitd lbe B(Burﬁlf o ﬁﬁa’bry, it may be
mammal ian mlk, skimmed mlk fraction of human m |

suppossdvthaiethei loky, infiie] fastisityi qblxer\tﬁelvlmbuman knilkseerfis én&:tereesomated with
ci d ,casei.n acti on of bovi

manmal i mlKk, emlk, .
serum GRS L Fireris B Vo Pt hEs PpDiserteR plicey or Contain a "latent
bioact1°\‘7 '\ﬂﬁ{s}ﬁ OSchNRES ?Ilndrﬁi/enb ofikd lih GRE dWh% fx"é@f\}%ré) by acidification or

ctions, e.g. acid whey fractions,
rennetftﬁeaﬂmrmns sol ubl e whey fractions and conbi nati ons
thereof nmay be used. Additional sub-fractionation of

sol ubl e V\,hey protei n and screeni ng reveal s that sone

o Bl LFECEFIN Sy PP S 30 By s v
fractioh$ 6F Bl @h IIﬁﬂx SYPME A, 'Hﬁﬁﬁal@fmm@ deif%nMﬁ:Y RARE81ifn Hﬁﬂ( skimmed

be achi eved by hydr ophobl c interaction chronat ogr aphy
milk f(radfem)l obrhupyanh yaitio phatine mitke r bififalonmilk, ghoyiee frorlkpoceof another

L L e e
etc. or fgg'y}fb%gygg ?Ile!ﬁ%%rg\é\g '(lggzl?ag‘f{lgozrg%sgs \9He§ ﬁ%cﬁ@rﬁ’? e)ﬁpamd whey fractions,

sweet whey fractions,soluble whey fractions and combinations thereof may be used.

Additional sub-fractionation of soluble whey protein and screening reveals that some sub-

fractions of soluble whey protein from bovine milk are preferred.

In principle, separation and isolation of sub-fractions of soluble whey protein may be
achieved by hydrophobic interaction chrormatography (HIC), or by hydrophobic interaction
high performance liquid chromatography (HI-HPLC), reversed-phase high-performance
liquid chromatography (RP-HPLC), and the like, all of which are based on the same
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separation principles, for exanple. The principles of

H C are known to the skilled person. GCenerally,
wa200plozs3ar e | oaded onto an equili brated col unPCT/EP2004/010200

(stationery phase) conprising a hydrophobic materi al

retaining the sanples. The hydrophobic material may

e, for.exanple C Qr.ous _,Cro i hked, pol yst yrene
seprafi RePinTs T Cinilin SRF PrETRlG 23 DG PRyt b thERited person
Gener&lBif fos dr@MofKKABULS - Hf6ratdll L6nRhe (st h isi
ener( gglsys yrsene-(c)ii Vi nyl bgﬁieglﬁe)l far om Arrergsha?rr?neg phase) comprising a
hydropgobio/mbatenias retaipningl the shmpiese dheBefdophdtiie npatefigli may be, for example,
| oaded onto the colum, the latter may be equilibrated
macropprols gresghuakad polytysne: pemppegeidligad jas Awkedie Xadle FeAD 16 from

Qr i Xtur f . buf bl be r.un_qver
Robm Sy SRS REE, FRPRILELRESPhoRebe iR ¥ ene) srom
AmersARg BRYqidMeats ST BEPB&usegar yi ng  properties of

eluting protein Sub-fractions according to their

hydr ophobicity fromthe colum. Separation of whey

tei di tqQ thi t is d i bed.in:
BeforePt%i%rﬁe}Jp{]ezch%E%%ieé g)%g} ﬁ{q ghl?la:gg t ggﬁ{tqsrt rggjsz g}rql qﬁeui]til%rgted with a buffer.
J : ' teins.:i [ e

After BE(ALABRN: DRIARIIHBER (8 51 SR BLSRAPHRRRY 15 be run over

the cdhir®h; REHSEHYTRIRE enilktigyi 6f GRFRFRL 3P AXd Ofayt Shave, therefore, varying
pol yst yrene-di vi nyl benzene", D. F. Elgar et al.,

properfieupheliiting pchieiosubdtpctipnyadc@ddng eobely hydsgphvds:ity Then the column.

rotein sub-fractions eluted fromthe colum ., . nas
Separdop P CuTy BECIBS HICREING, Y RIS BRI ] GRoEped g "Simultancous
spusfi 68 Ffhor BESRO0,LEA, SO i thelnBhAnE ileoe pepton
and caemoplaeropeptidbdlby vdveysedrbiaeé nhighypdptorhmade diquid ahfomatography on

columm filled with _polystyrene-divinyl benzene beads
polystyreme-gpinyikenzene’z 17- b2 Elgas st spter Evanal) o Chrgrnatogmphyredy 878 (2000)
183-15%6 defined as O.lvol.-%trifluoroacetic acid (TFA) in

water and a buffer B may be defined as 80 vol -%

acetonitril and 0.85 vol.-% TFA (vol -% . Then, the

m xing and transport of buffers A and B may be
The puoweinr sub-Gdctiynsaelapek ififont thy scalmmif onayexaopbelyn HePd&cribed by the

NGt e ey T ———
L e e
polystyrend-diviiedbénsiehe bsads @3AREBC "USI 1P-070e-09p80id Aenddstaer ) a buffer A

may bé&%’f&%&%i&@;%&g&g%gﬁuérgice%g taicgz? ()F/\%DA%%gS\{VSt%? 3;1?13 a buffer B may be
defined as 80 vol-% acetonitril and 0.85 vol.-% TFA (vol-%). Then, the mixing and transport
of buffers A and B may be controlled by a specific system, for example a FPLC (Fast protein
liquid chromatography) UNICORN station (Pharmacia /Amersham), and flown through the

column.

The eluted protein sub-fraction may be defined by an elution range of mixing-ratios of the

above mentioned buffers A and B. Using the specific buffer composition (because the elution
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order is pH dependent), the elution nonent or interval
of a protein sub-fraction my be described sinply by
W b@soed333 | ve anmount of acetonitrile present apCT/BR2004/010200
moment of elution of a protgin fraction according to
the invention. 5 If desirable, the sub-fractions thus

order bt dESendEnt), i, DA BERRET: GhiteERer fi4 Proifomtogittion may be
descrft?@g?émégm heSlel B3N ROuAE %@%‘c&toﬁﬁh‘f@?fes@ﬁf%%rtﬁe YR 9f elution of a

e by vacuum, freeze- ptray-, ui di sed
proteilbﬁdetiormceﬁrdmgxothlym@hhem suitable drying process. 10
The sub-fractions listed in the exanples in table 7
have been shown to be particularly effective in

1f desipRR b S8 Bbicri i oBlHSE madet ChidRme oY BYERaI®] §eit known
in the §1’% bSLfch 8 te'v@;ﬂ@raﬁ@n QitrdDirafidmh laf’f d1 se?iht@VHhrﬂnﬁia{eﬁﬁéﬁmé solvent before

which are hly effective. nerally, mlk of any
dryingreiomresdnaple doryi \galcnumhuimms- apa)&\gs- ﬂluuhﬁ@i loxd-, erepor any other suitable
goats, canels, horses, etc.) may be used for
drymgmagcﬁgzgh ng the nmilk protein fractions or protein
preparations according to the present invention.
Skimed m |k, acid whey and sweet whey may be prepared
The s@ﬁ@étﬁbﬂ%ghét@d an Pthe C8&mpdss i@ GaBRS ¢rhdv@dbédh kh@wn to be particularly
exanpl es. The terms "sol ubl e whey protein” or "soluble
effectipe ot pjomotg{g @@&ﬂh inhibHwneg o@q@@rdlr@ftotemeemlgggm preferred embodiment

e e SRS RS fSat Y 5, Koo e R RS, whih

hichly & H@,%O g) or according to another process k_novvn to a
& ysgflgf ed person. The ternms "non-sol ubl e protein” or

"mcellar casein" indicate the washed nmateri al

GenerdlBE axigk %&Oﬁhﬁﬁh@alﬁﬁ%rf@!ﬁt (lafh&is, D40, dnfilds! sheep, goats, camels,
centrifugation (e.g. according to the 25 st eps as

horsesJ cﬁ@édme:atbeu nsedxfampirepatingr the suldipnefetnofragiderser prajeiaspreparations
a skill %d person). Particularly, high
accord&&ﬁ"&%?(?{féﬁrgé@v GUhi biting activity are provided by
sweet whey from human nmilk and by several fractions
fromcow mlk, i.e. native, skimred, sweet whey,
Skimnged tilke askieyheg el swestewihey oy abd prdpoeed nictdedipens asprocess as
investigated in the exanples (human, 30 bovine,
descrﬂmgiflpéh@)axamn]@s h’[]@q{@gms eobuble wkieyinrpsin's et seolubleprotein™ as used in

the com 1? Egg‘%?oﬁlie%il&z‘{%g‘% %%%ll;la ré{é)lln\/\?%%ogfggéedg 25§cil?eous solution after an

ultra-cBhtefrgsatief (€BPagineNthroft 1012000 85 8RhcdoRd®Btb ARother process known to
a skilled person. The terms "non-soluble protein" or "micellar casein" indicate the washed
material recovered from the sediment after such an ultra centrifugation (e.g. according to the

steps as lined out in example 1 or according to another process known to a skilled person).

Particularly, high cyclooxygenase-2 inhibiting activity are provided by sweet whey from
human milk and by several fractions from cow milk, i.e. native, skimmed, sweet whey,
soluble whey, sweet casein. For all three milk species investigated in the examples (human,

bovine, buffalo), the highest COX-2 inhibition rates are obtained with sweet whey, which
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Whey protein preparations provided good results,
however were not as effective as several mlk protein
WO e@sn2BBs. It may be thus assumed that in theP@i/ER2004/010200
protein fractions according do 5 the present invention
positive synergistic effects are provi ded enhanci ng
he COX-2 . inhibiting activit If desited, .the mlk
accordigily STeRpPiA Pne S NS PR FTEBHPH: | ons
may al so be conbined. Studies directed to the
identification of the cycl ooxygense-2 inhibiting
Whey qooteoupetpsitipne pantidedloodrdshies, i dweperodedenndtr céfifeniizve as several
... according to the present invention showed that the )
milk peeiipolipdonsUK Mmaybethes assyameddatiat in tha wilkirpisin faghenmaccording to
the prf?ge gg&gatgﬁi epbogﬁﬁfﬁﬁ ?gﬁ«%}rgﬁgé a%f?ﬁcl\%? Y%rea%%vided enhancing the COX-2
inhibithOaMlikalf bbdidedameh R Sloadh Iftdcriodst dhd 8RPRESy :p?otein preparations
bicodegr adation of said one or nore mlk 15 protein
may also e combsednd/ or one or nore milk protein preparations
may be further increased by protecting one or nore
functional groups, such as e.g. -OH, -NH2, -SH, -000H,
Studiegfdir%&@i t$ Nioich nﬁfigeﬁﬁ)gl; of tﬁe%gklgP #g? eJe-f?rLl-ﬁbfﬁ | kcor1inpound(s) present

rotein fractions and/ or on m protrei
in the RHiEPBFcBih Grtiofdl 6 opdidE @6 tth® Pra¥enit Revapeibh AhBREdahsk theYompounds
a reaction with one or nore sugars or carbohydrates,
must bayptoteigaceoys. Lagolssen, Fhnownanpheouad hestbieny sbbwmi hat to have any
roteins. jn.the presence of 20 | actose yields
cycloq&ggqrgg- @b@&l@ﬁ%‘&’é’i@s. After protection, the conpounds
will provide an increased resistance agai nst
degradation, in particular a proteolytic degradation
The bioavditailipdyd thdsbility with' resgren es Bliddegradationsofl $hiddne or more milk
.increased bioavailability. A derivatization may al so
proteirp fractienscandioropieaPihmarey @rgﬁq @t [pasPaiatipns mrhyt bre fehyerdncreased by

) esired and centrolled bioavagilabilit 2 ccordi
proteefZ ghE AP BIEEOMY Rodo Sl oF RueniHin bt 2 “CROH, of com-
pounds PResBsEin0dai@Bfe OF mBEanilk kot #h8iiBnd hAdbE 8RS RS milk protein
one or nore mlk protein preparations for the
prepargii@pabuth proteftioa mayube perfamsid eog. o arestientwitlalone or more sugars or
conposi tion for, the tEreat ment of COX-2 nediated .
carbohé(ﬁ%%% éggh HC-8 lagtops- tFioR qurﬁglea% Foting offnilk proteins in the presence of
: 52 0 | kP2 . .
s SRR O 2OSHE SRR T BECHOARAN  rvide n
increadsdr@sigiahke pgaihgi degpadapianain gasculpi oV bebtedy & ¥egradation in the body
.. inhibiting activity may e.g. be adm nistered in a
which gn dprn gesgradla) resyhs i@nrengreasest bicaweilabiligpsAglerivetiration may also be
tainin n n

used t(gg@tgglt aag sgeg 3?@@& Pty ltheggby_ 4 Rdied QI?({ gcl)anqn?olﬁeld%%log\yailability.
According to another aspect, the present invention pertains to the use of one or more milk
protein fractions and/or one or more milk protein preparations for the preparation of a

nutritional or pharmaceutical composition for the treatment of COX-2 mediated diseases, by

inhibiting the activity of cyclooxygenase-2.
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exci pi ents, adjuvants and vehicles. The term
parenteral as used herein includes subcutaneous 5
WO pos02i3ehs, i ntravenous, intranmuscul ar, intraBCEEPRD4/010200
i njection or infusion technijgues. The nutritional or
phar maceutical conposition according to the present
invention be .used for treating or preventing, . .
The opf FoBlEeRIE tetbaration el eb? & eRorEemly, Biyeig, preparations
providﬂ{ga@@jégriﬁlﬁﬁitﬁlg%ﬁ%t?lhﬁ 2§ I E I Rinierdd @ &@a@,r’co;r)ical, parenteral, or
stomach, esophagus, livér, biliary stem 10 pancreas,
rectal dessgedocnneakainihg ngnvitemst nohhtedite pharfreahidcaynadcaptable carriers,
. organs' and skin and/or inflammatory di seases, such
excipigiS.aadirants and yehileratling teray parengoieh edHEchhast mchyles subcutaneous
.. Wth influenz or. other. viral . infection . .
injectifs, sty famieollat thisdimiel g Robeion tschpigues.
di seases, etc. and/or Al zheiner's disease. 15
Additionally, the nutritional or pharmaceuti cal
The nuiitiposi br phararceutiiah gotrpostienpasseding tonthenpresentninyetton may be
applied as a co-treat n@g{x duri n%a caonventj onal cancer
used for dEgatBRt CRRETVSRIBE WEIAMRIREsET2 dugfiacdafiseishs such as cancer or

. , h y radiati r . e
procacf 808, o PETRHEOAL o’ PAGR GhO ERmags, s by s
pancréaflf hedimah@rneck] $aas ebrafd/ dladdier,i emblRegthieat oipahs'0dnd skin and/or
) Al'zheiner's disease. 20 The one or nore mlk protein

inflamfxrag@yy disessesnslichras anidrivis, rhovaatic evey sympronpy agsaeiateidoni¢h influenza

o o) i R S USSR Ll P RO T e, e

and/or%ﬂ"zh&ﬁféﬁ'@ﬂfsie%al ~medi canents, such as e.g. NSAID S.
us, the invention com prises pharnmaceuti cal

conpositions for treating cycl ooxygenase-2 nedi at ed
_diseases as 25 defined above conprising a .

Additippadbyapthgt inglitiopabfare phprpacgpdedlt @mpostiogjageoisingrto the present
. nore ml Kk rotein fractiong and/ or _one.or N
invent{ fal’be SppBEP AT P Sra Al Bl dion it
treatm8htf &4 pMECAnREToRS isRIM, B clRUfdihé@dpR, B3hiiafi6h tBM8Py, Rbiotherapy and/or

potentlator; a H2-antagonist, a decon- gestant’ an
duringatheitteasentenf aa idflameatory disssdatidigr durimp thesedatrient of Alzheimer's

) anti hi stam ne; an agent for treating or preventing

diseasg.ancer and/or precancerous states, etc. WO 2005/ 025335

PCT/ EP2004/ 010200 11 The pharmaceutical comnpositions

containing the active ingredient(s) may be in any form
The osdlbit ke nfilk proteih fasBonsateilondne of mélthik HrofefOphParations provi-

) | ozenges, aqueous or oily suspensions, )
ding a cyclooxygenase-2 inhibiting activity may also be useful as a partial or complete

! ﬁ?e_rméeg\:t(rp?/nt and/or a

substitute for conventional medicaments, such. as e.g. NSAID'S. Thus, the invention com-
prises pharmaceutical compositions for treating cyclooxygenase-2 mediated diseases as
defined above comprising a therapeutically efffective amount of the said one or more milk
protein fractions and/or one or more milk protein preparations and one or more therapeuti-
cally effective ingredients, such as a pain reliever; a potentiator; a H2-antagonist, a decon-
gestant; an antitussive; a diuretic; a sedating or non-sedating antihistamine; an agent for

treating or preventing cancer and/or precancerous states, etc.
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di spersi bl e powders or granules, enul sions, hard or
soft capsules, or syrups or elixirs. 5 Conpositions
WO niosseksas f or oral use may be prepared accor di POI/EP20841§10200

met hod known in the art forjthe manufacture of

phar maceuti cal conpositions and such conpositions may

contain one or nore agents selected fromthe group

consi sting of sweetening agents, flavoring agents,
The pEALOCHALAPSBRD A0 RPFRRLIG 1 JORTE SubfoRafe) sty be fn oy fomm
suitablpr fop arat usensuchl ablegt. stablety, arothéd)eloaehgase aigngowesdoe pbily sjuspensions,
) in adm xture wi th non-toxic pharmaceutically .
dispersibleaprulstseorestenyps eoylsians hakkor seff capfulaseat syrups or elixirs.

granul ating, disintegrating and |lubricating agents,

which are suitable for the manufacture. of tablets. The .

Compesiifps lgte'ﬁé@X b oAk B3R WaY O RrRRared scheRAing to. aay et Rown in the
X . n -, .

ot for R B B R Ao AL R R P openeiioggmy contain

one or@ﬁ&’éiag@nta sélysiba el thRetrbok cONNting bOVIEterlf la@€hts, flavoring agents,
Formul ati ons for oral use nay al so be presented as

coloritgapgenje|aatli presaping agenihdn airden ke m*@tficgephamgacedﬁi@w elegant and
i.s mxed with an inert solid diluent, or as soft

palatalye PLaReAtiolSsul es wherein the active 20 ingredients is

m xed with water or an oil nedium Aqueous suspensi ons
contain the active material in adm xture with

TableteXx@inpiienthe sctiveabhgedient($)hén admnxfraret with afonai@uéopharmaceutically
suspensions, such as e.g. suspending agents,

acceptafls prscinieRfsopudletas i ngtt Aigests grsfl@bagingatdi%i@&gr@m) @pdglubricating

agents, fl. [ LNQg, agent an i n nts., 2
sgens iR pBERE LB E Rk Ry BTG TAE P RRE Y beihooated or hey
may B QRafed! bYNkRAbwANtRAKRANS t§U§91§?S|d?§inﬂ%%rétﬂﬁl aaddiabdd@Ption in the

of water provide the active ingredient(s) in adm xture
gastrointestingl tekics ped thengpyqrrovisle tai sugtained eantionsasp erd diigey regiedt

and one or nore preservatives. Additional excipients,

for exanple sweetening, flavoring and col ori n]g . )
Formudgjions $or pra uad 8wysdspbe prasented@s \ord gobtiposmssles wherein the active

. PCT/ EP2004/ 010200 12.The mlk protein fractions . .
ingrediEi oo A 12 oA el SRk Sabec] R Rugprein the active
ingred RBAVIS nfRYd R&th wstdod 4h &Mhe@uimk tional , pharmaceuti cal

or functional food conposition, which conpositions
Aqueous suspensions contain the active material in admixture with excipients suitable for the

manufacture of aqueous suspensions, such as e.g. suspending agents, dispersing or wetting

agents, preservatives, coloring agents, flavoring agents, and sweetening agents.

Dispersible powders and granules suitable for preparation of an aqueous suspension by the
addition of water provide the active ingredient(s) in admixture with a dispersing or wetting
agent, suspending agent and one or more preservatives. Additional excipients, for example

sweetening, flavoring and coloring agents, may also be present.
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may conprise e.g. at |east one conponent fromthe
group consisting of water, proteins and/or peptides,

WO 2108/023365 car bohydrat es. Sai d conposition nay PCF/EP®N4/010200
conprise mnerals and 5 vitagins, e.g. in an anmount of
form30%to 150% of the daily dosage according to U S.

The m{l%%pqefgg fr%gtg(lé‘(%sl e?pglt/(térr rgﬁf}li(ﬂ% pf&%%]?}l ﬁggg" i,g{nlgoag%llﬁg%ated above may be
used irF H?# gﬁ{rfﬁo‘ial, #ﬁ%ﬁ%epﬁ&ﬁvo‘f' e TonaP ESSE b0k Rom, Rids compositions
I'pids, frurts an rurt juices, teas, etc. In
may cdmaprideCdlt at ledshen€ compsicht from the eocb Ronsistitid of prasgepmtoteins and/or
_invention may conprise e.g. a food 10 conposition )
peptidese| fatst aald foadpabyidrates. y¥aadiraompasitipn onaesfarthee cepirisg minerals and
.. .mlks, ml|k based. fer e odyct §,.,1 ge-creans, ..
vitari G o B 8BATRT obt S0v o B SEHE St - iRtding to US. RDA.
i06UhSRQT sRE! chAPHsitibN T ALLRRBisENiAbRr TRY%tebBI, flavoring agents,
In ad‘fé%‘g]étte tc?oS]%gl ﬁl&gglsyuaccept}zd iggﬁltshe cohsumgrs ar éw & agel
emulgdtors, exdiendkeavedgérskaeseevalivesachiss lipidy, fodisrapddndd idees, teas, etc.
conventi onal beverages, such as water, fruit juices or
15 teas, conprising the mlk protein fractions and/ or

repar,ati ons accordi ng.to,t resent javention. .
in parly e I S B RLLDRI i IR, G ECh s T Bl Cfhmagisg o2 Tood
compoSitidn SERBRQASH érh RSk, IyoghiR! €0raf cHERSS Fetmented @@i’ll@sl? 9IS based fermented
gels or foanms (such as e.g. "nousses" ("foans"),
produdid, acec oreage sqerga basaisprofiicn snille bagsdepewdeispmsargformulae or pet food.
yoghurt basis) or in formof snacks conprising a

bakery product having a filling or center conprising
[ . [ .
Forml g oPRRY DR LY I o AL P r for cxample

drinksf &.2Céh BASs aNdaRY pRsdRIOE; abhvamsioAslGvdHrages] Sudthas Praesefitit juices or
invention nmay also e.g. be applied in formof a top

teas, dogymising thwoatiiln @rqinmagryctwﬁv@"rd/oro peEpdrebans peevrding & the present

be included as a filling material in any conventi onal

¥8od product. 25 According to another aspect, the

present invention provides a process for increasing

the cycl ooxygenase-2 inhibiting activity of a

Additipral duainplesafiod adedrtagtoos fiprivdatimstadre esg.e@mapositions in form of dessert
i ncreasjng the apount of qne or nore mlk grotei n o

prepargliens; i26k5s0ta sy (Suple a8 re-Srp PPUSFISk (pfgﬁrg$ » blancmanges, jellies, flans,

repar.at i r C =2 _in i .
popa G ORI ARG 1 002 YE R AE0RRae MRS Rt avin o
filling R Wehi3? QAL RkG0Me milB plbRirdackisis ah@loeiplepdiftions according to the
cycl ooxygenase-2 inhibiting activity is increased may
presenbeénengioy. The milk protetn&hctiond/ and/er prenaraiienst desgrding to the present
) and/ or 1a fun tionfnl foPd conposi.tion, in .%articul ar a ..
inventipay; 1pgy also e.g. be app led 1n Torm of dtop layer or coating on any conventional food

invent

product or be included as a filling material in any conventional food product.

According to another aspect, the present invention provides a process for increasing the
cyclooxygenase-2 inhibiting activity of a product, said method comprising the step of
increasing the amount of one or more milk protein fractions and/or one or more milk protein

preparations providing a cyclooxygenase-2 inhibiting activity in said product.



10

15

20

25

food product. 5 The present inventors al so found
processes for isolating mlk protein fractions, which
wW@e@gioeis35 bot h good yi el ds and essential |y conBE&r/ER20041€10200
cycl ooxygenase-2 inhibitingigctivity of the active
conponents in said mlk protein fractions. 10 The
process for isolating sweet whey protein or acid whey
protein providing a cyclooxygenase-2 inhibiting
I t n
The D R o g AR CBr At By be 2 e 0
nutriticriat amiloay phaanateatitd ypad/ooh fekétiomalifood kompssifianaini pagticular a dairy
said cream |l ayer; isolating said skinmed mlk; adding
food peadlusjueous sol ution of CaCl2 in an ampunt to the
skimed m |k such that a m xture having a
concentration of 2 15 mmol/1 Ca2+ is obtained; heating
The pr%%n@ inkehtdE §ISB %ﬁéﬁi frodede il iifatiRAIK pRYdiAgrafons, wh1ch provide
activity of 50 ng active chynosine per liter (e.qg.
both gandayreldstandf es@emlaﬂlg orBervpribt eryallox y@gehade-2 enlmémtmg)ectwny of the
m of skipmed m_| k) to said m xture or heating said
active gomapoRets i spil @115%10@81 %Pqtiﬂnﬁg said mixture to a pH
of 4.6 with an aqueous solution of HO (32%;
centrifuging the mxture at 13 600 g during 30
The prbfdskeSor NsAAERS dvee@bllie BrdIbias @rseafdd alvhed; péhdin providing a
i solating sweet whey 20 protein or acid whey protein,
cyclooxegfp@swvmh;bnmgu ecHVBE esvsnifrises itho| fadlovgng oﬂtapﬂ ecmvtre@agmg milk at
eLn ovi di ng clooxygenase 21in
13.600 g, iy, %oﬁﬁlﬁw%%eéort SEBRS Sogs Fapse: bt P 6f simmed milk
61 [
separalfyg o) o *ERe? ISHEURD o2 QMAGEm, aQGhE M Bubus solution of

CaCl, $@iad eﬁn@ﬁmtb dyeskiniraed atilkngudbtimaiadnsikiurerdaving & concentration of 2
addi,ng an aqueous solution of Cad 2 in such an anpunt
mmol/} §at He obkaingrk hieating saiel W%if(tlﬁe 59 2 Jﬁeané@ﬁﬁ@garennet having an activity

of 50 rggnr?t% 9«% rﬁ@\}rﬁgsq%%fp?rﬁléter e. éiﬁ?ag%né%&%’%@élge O 0? preferably 0.5 pl rennet
per mlﬁﬁ%ﬁﬁﬁﬁﬂe& gmﬁé)"cél Bhig MR@Yre R Pleglify PhastidhRMotdre®mand a61d1fy1ng said
sol ubl e m cel casei n phase; and isol ating sol ub

mixturettey pbt of él6rW1ﬂihaU$ equenDs 201056025 BEH (B(Z%EIEEﬂ@lﬁlQJh@ZE@ mixture at 13

14 Accordi.n anot her aspect, the ese
600 g dyistib ﬁmagtﬁf R r‘i’ééftrotoadﬁﬂnka 38 ﬁ%ﬂara?lgv cﬂgso&atmg sweet whey

proten?éfr%c?&’%ﬁ@?&% Bésg&{tﬁ) F 3,19 activity, said mlk

racti on I'nabl’e according to one of the
processes as outllned above.

The process for isolating soluble whey protein providing a cyclooxygenase-2 inhibiting
activity comprises the following steps: centrifuging milk at 13.600 g during 30 minutes for
obtaining a cream layer and a layer of skimmed milk; separating said cream layer; isolating
said skimmed milk; adding an aqueous solution of CaCl, in such an amount to the skimmed
milk that a mixture having a concentration of 2 mmol/l Ca** is obtained; centrifuging during
1 hour at 100.000 g for separating soluble whey protein phase from the non soluble micellar

casein phase; and isolating soluble whey protein phase.
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5 Due to their cycl ooxygenase-2 inhibiting activity
the mlk protein fraction according to the present
WO pwseneizah will provide alternatives to convenPCDRR1004/010200
NSAI Ds, in particular in casgs where such NSAIDs are
contra-indi cated, such as in cases of individuals
ering from coa tion di.sorders i dne . o
Accordiig (5 5othoi® Bodth (G BresEarY Pt P e pB C B TR providing o
ey eloo B2 O e A R B o S @il acoording to one of
the prot@ssey enowmiaed abdveng period of time. This will in
particul ar be of high interest when a prevention of a
cyclooxygenase 2 medi ated disease is desired, e.g. in

o 58 S A R T AT o S e o o

presenf Env‘éhlﬁ 1"ﬂ ro@i%oﬁ%ﬁaﬂ\%s"i@ldong&ﬁi’%af NS fOE LA Sarticular in cases
rs trition such as e.g. a typical "Western

where dsueh NSMMI aten ccﬁraresmimhtéd;vsuch dsi lnecases ef poslividudls suffering from
chem cal s, etc. roducts have been

ulcelS,@@ﬁgldﬁ’%@p éxsﬁ@@r%@eﬁ@%&% (ﬂa I addign. dermaypscegcted that such a

producé) Vi 1 e?ﬁse t &tntlfeogﬁ oﬁijett)é%%ulqgsﬁ{i ;%f;?g[é a?ﬁ 3%88 tﬂ?}ﬁ‘fgret@ee consumed

even o8NS WIRY Seriodbf kige. fIalis QUi g peRORE 88 Jfthigtp intdfegt When a prevention
invention without limting |t to the specific

of a cyehhxygemst S mnedmtedrrhahasmmsﬂreé 25. il ¢ase olf\mmscmsmcwmed to have
of a aj%lt 3 ﬁo HPLC (ge an wer e d;%urcha ed fr.o

an IHCW{S GRV& pln%\ﬁfl{l%é %g%‘(} Wee {Sﬁg.?ltlon or due to an

exposd%' %%} q%r%og&ﬁrpﬂgi?gatdéb%’s ?%lgﬁl M{lélrug (E}Ff"&é‘hltég G- g Wad 5ikal "Western diet"

high 1n9£ht§ ary lbﬁﬂd)ﬁbé[*s bﬁpodd%-ﬁcgfe&déalé Met. .k, Dar nst adt,
Cermany). CaCl2 x 2 H2O HCl (32%, sodium hydrOX| de,

perhydrol 30% H202 p. A were all from I\/Erck WO

005/ 025335 RCT/ EP2004/ 010200 1 n res
AR5 s PDGPRIE) SEREE] BH AT gt B i gypected that a
ﬁmctlc?ﬂij fNRBoOARLALARENt ORI e PRsHeRNEVERIE rWlll be highly accepted by
Cooper at 1 on Pharnaceutique Fr ancai se, 77000 Mel un,
the cotsuareee; Batch No. 101089007) with an activity of 50
ng active chynosine per liter. 5
The following examples illustrate the invention without limiting it to the specific

embodiments mentioned.
Examples

All solvents were of analytical or HPLC grade and were purchased from Merck (Dietikon,
Switzerland). Water was either purified in-house using a Millipore Milli-Q water purification
system (Millipore, Volketswil, Switzerland) or was HPLC-grade (Merck, Darmstadt,
Germany). CaCl,; x 2 H,0, HCI (32%), sodium hydroxide, perhydrol 30% H,O, p. A. were
all from Merck.
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Exanple 1 M|k Sanple Preparation Standard steps for
the preparation of mlk fractions were perforned as
waele®sioedsexl in: C. Alais, 10 Science du Lait, RT/RP10p£010200

des Techniques Laitieres. SERAIC, Paris, 4th ed.,

1984, p. 29-35 and 159-178, unless explicitly

i ndi cat ed otherwi se. The indicated | aboratory-scale

fractionati on steps were devel oped starting from
e ) T R (e R P A Frapye) dad os obained
from Rimﬂed)chﬁerﬁﬂish]rgn (Coopendtion PiecmesssiiubyFpechies, 7 TE@O0t Melun, France;

| ow i ndi cated process steps, in particular by

Batch b@r 1BFARANG7 hwith e act viga of 6@1% aghivg shzarasing patilgar-r at es

and specifically adapted washing steps. 1.1 Bovine

mlk 20 Bovine m |k was obtained froma |ocal market
Examplefoni lait”, Switzerland). In a first step, creamwas

extracted fromwhole m |k by nmeans of a centrifugation
Milk Saavnle\greparatisocel eration rate up to 13 600 g using

fixed angle rotor Sorval GS3 (9 000 rpm during 30

mnutes). Starting from2.200 mM of whole mlk, 90 g

of cream were recovered in the top 25 |ayer. After
Standa;t,égﬁp&tfmdhe orepermsionsy midly ér.actlmermpesformdmse@smlbad in: C. Alais,

t i.ned. Th ar atjon of
Sciencf GUEL T BAGR: doa il eroyHares: SEERRCh I S Hholos4, p. 2035
and 15@1”8 'llﬂlé%é)ftglcﬁﬁﬁﬁl'dfba%‘édo&flﬁ%se 520 | of a 200 'TM (200
nrnol /1) aqueous solution of Call2 were added to 520

m of skimmed mlk in order to reach a m xture havi ng
a final WD 2005/ 025335 PCT/ EP2004/ 010200 16

The in‘ﬁ‘}O e%ﬂ_l%qraé \%%age ﬁrggt%/l r%mgp s?g% @elgﬁavéiﬁg ﬁ%é‘ts ing grg%q conventional,

industfifiNAtlk ‘pﬁfc@sdegﬂggfﬁfsﬁ{g{y,aﬁ%egelé&%fy HRUCEH LRIt sy could be

stirring. After 1" mn the end was 1 ncubated during
signifi&ntlyi mc(*&asmb@(p@rforaﬂn@%@bﬁfova inditgedbptdeespstepedin particular by
bottles for centrifugation and subsequen
perforggig § F?Ilﬁﬂg@a%? Ahye e gCogIrTatian raigs ang %ewéce(l*y 3daptast washing steps.
angle rotor Sorval GS3; 9 000 rpm 30 min) in order to
separate sweet whey fromthe non- soluble rennet
casein. The 476 nl of supernatant (i.e. the "sweet
11 Bwyremilkre fractionated in 10 x 1.3 m aliquots
(Eppendorf) and 40 ml plastic tubes, which were
| abel | ed (Sweet whey), frozen by imTersi on
Bovine milk was obtained from a local market ("Toni lait", S witzerland).

In a first step, cream was extracted from whole milk by means of a centrifugation having an
acceleration rate up to 13 600 g using fixed angle rotor Sorval GS3 (9 000 rpm, during 30
minutes). Starting from 2.200 ml of whole milk, 90 g of cream were recovered in the top

layer. After separation of the top layer, 2090 ml of skimmed milk were obtained.

The separation of sweet whey from casein is achieved by enzymatic treatment of skimmed
milk inducing casein clotting. 520 pl of a 200 mM (200 mmol/l) aqueous solution of CaCl,

were added to 520 ml of skimmed milk in order to reach a mixture having a final
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10 in liquid nitrogen and stocked in plastic bag at

m nus 20C. The rennet casein (45 g) was dispersed in
wWQa®sm0p5388 an aqueous solution of 2 nmM (ol / 1pCT/Erx084010200

said CaCl2-sol ution being sygpl emented with 0.9% by

wei ght NaCl and then centri fuged t he super nat ant

concertiEpiityp HAE et Gt or S aCymaR Bty Biehenv heer ot 35 °C

and th&h 550 QF Of re-ﬁﬂ'é‘t v%éreQnﬁﬁ&ﬁyt% f&ﬂdeﬂ@ﬁﬁ@pmoﬁ?ﬁgé nn“ﬁ"ﬁfg%%h@ stirring. After 1

were di spersed In an aqueous solution o

min therbiedd dhs Gatbied shiritheCGhZr dainite(s)) ASSRE dupplvanse Madd poured in
with 0.9% by weight NaCl, such that a volunme of 250

bottlespfor mﬁrl&ga@pn@@d swheequeRily centrifisgedrding 30 moinetesi at 13.600 g (fixed

angle {30k, S V853 TR0 o 3RS B ucl PO 258 e viiey o the non-

Solublé){;gnﬁétr@gelgy chem cal acidification of skimmed mlk
i nduci ng casein clotting. 520 | of an aqueous 200 MM
(mnol/l) CaCl2 solution were added to 520 ni of
mlk in order to reach a m xture having

The 4?6 ﬁ%\IOf é%l?ﬁ'é’éﬁ@ma@eol?heofs“@st Whax)(wers| fracfionated lrrrh@ ¥ 1.3 ml aliquots

vl 8 ) B 488, P RS A L 6489, AP

in hqum@i%?érﬁaﬂ@ﬁﬂﬁtdd%%ﬂésh&lblag at Nik@y 20POM n of stirring,
the bl'end was i ncubated during 60 mn at 25C, poured

in bottles for centr| fugat| on and subsequently

The regg%fﬁrals%ggggg o § in % ggfgﬁéﬁgg%xe uTtl%g 0?2 mM (mmol/1)

co S A0SR I, N SR o o v

centrifaggii rihatsapérnbiane (24 enlpciad ai@roredvdite donédhesnavigoh iwere labelled
10 x 1.3 m aliquots  (Eppendorf) and 40 ml plastic

(Rennat geedn wepslfcand/fsezen| inbignibnifaee® whey) and frozen by
imrersion in liquid nitrogen and stocked in plastic
bag at -20 C. 5 The acid casein (41 g) was di spersed

The 31 B 88 efdd, QlashBd REURL EascHP hitlré AkspRfsedGn AN éﬁi@ﬂu/s Iblution of 2 mM

sodi um acétate having pH 4.6. The m xture t
(mmoldb)t(hlﬂhf; daida€aChrolutiangbeing asu[jpllehmntesluwﬁh Mat&hby(®Eight NaCl, such
was. separ at ed, and SLigsequently liquoted jnto

that a E@an& ey m{, e [pbiapgd- D8I e (HeS eg @Uﬁtfwaghgorgﬁaers which
were 1§8eP&ERebfed Ja8bhfafl foogen- 10

The separation of acid whey from casein is obtained by chemical acidification of skimmed
milk inducing casein clotting. 520 pl of an aqueous 200 mM (mimol/1) CaCl, solution were
added to 520 ml of skimmed milk in order to reach a mixture having a final concentration of
2 mM (mmol/l) Ca*". This mixture was acidified at 25°C by addition of an aqueous solution
of HCI (32%) from pH 6.6 to pH 4.6 under moderate magnetic stirring. After 1 min of
stirring, the blend was incubated during 60 min at 25°C, poured in bottles for centrifugation
and subsequently centrifuged during 30 min at 13 600 g (fixed angle rotor Sorval GS3; 9 000

rpm, during 30 min) to separate acid whey from the non soluble acid casein.
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The 28.6 g recovered, washed acid casein were
di spersed in water. The pH of this m xture was
w@ejossesas from 4. 67 to 6.6 by an additi on of NeOHMEP2004/010200
Subsequently, the volunme wag; adjusted to 250 m, and
the so obtained mxture was aliquoted into containers,
which were | abeled (Acid casein) and frozen. 15 In
order to separate sol uble (whey) proteins and washed
The 503°R1 S SPLERIPYEE Nhe 4Bk HHed) werdIRichdnatbACin’ PO KOWING aliquots
steps were perfornmed: 250 gl "of an aqueous 200 niM
(Epperdon®| ddd 4Cafil 2plastioutintos, werieh adetedlaboled5Q{avld ofiey) and frozen by

) skimmed 20 milk to obtain a mxture having a final

immergon dehavidtisagestang shpaked anblastig beg atcaP+C. This nil k was
ultra-centrifuged (6 tubes containing 42.1 g of
skimmed mlIk in a fixed angle rotor 45 Tl were

The ac?(F Bideld paed) dus idigerked ih 233 nBeskaRAqtedud@Mution of 20 mM (mmol/1)
ultracentrTfuge at a speed of 32 OO% rpm

sodiunt aicetatp dasingg pib 4600 ThOOmittore lbusrictitHised fwahecentifped, and the
in order to separate sol ubl e whe protejn fromthe .
supernifght GoDUBIev# epptaled: R snbseapetinuigpiedn tgrcontainers, which were

tant (. -ubl.e . t ei
tabeleREY PR A gt gt en RS ROBRE, PO B Dt ndior ) ane
40 m plastic tubes, which were | abel ed (Sol ubl e whey

protein) and frozen by inmmersion in liquid nitrogen =
The 2&61¢ wcoedred, washstasid easemgware disperse0Cwaia®. The pH of this mixture
005/ 02533 CT/ EP2004/ 010200 T i cellar casein
was aost) R 61 JBerBa R ASIHH ObAa L QUESIIB uERpyolume was
justed 102 ihed %] igtOled! #188 BRiakrs, which
oo I (i (GhEy AR AP0 LA, ich wer
labeledi{ Adidcaem)dntifgedn(i n a Beckman L8-60M ul tracentrifuge

during 1 hr at a speed of 32.000 rpm corresponding to
100.000 g in the mddle of the tube. The supernat ant

i ook S TR P TR LR B o
casein PRk folloQZ stlbﬁs Wefipedfomnkaogen. The 22 g recovered,

washed m cellar casein were dispersed in an agueous
solution of 2 MM (mmol/1) CaCl2, said CaCl2-sol ution

250 et 41 AGHSARS PURATSF (DE5TM Cilele Dbtamaere St f 2¢O siimmed
milk t3'@Btaft hIHLEY Halh £ PRLALRRESratll G2 WAIB(mmol/l) of Ca®*. This milk
was ultra-centrifuged (6 tubes containing 42.1 g of skimmed milk in1 a fixed angle rotor 45 TI
were centrifuged during 1 h in a Beckman L8-60M ultracentrifuge at a speed of 32 000 rpm
corresponding to 100 000g in the middle of the tube) in order to separate soluble whey

protein from the non soluble micellar casein.

The 228 ml of supernatant (i.e. the soluble whey protein) were fractionated in 10 X 1.3 ml
aliquots (Eppendorf) and 40 ml plastic tubes, which were labeled (Soluble whey protein) and

frozen by immersion in liquid nitrogen and stocked in plastic bag at minus 20°C.
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| abel ed (inicellar casein) and frozen. 1.2. Human

breast m |k 15 Human breast m |k was obtained from
wheabnsp3sot hers who agreed to donat e breast - mPCREP2004/010200

sanples in quantities that %d not jeopardi ze the

nutritional supply of the baby (10-60 m). San'pl es

The mige eGP B35 ) St slinbiiail iy 2283l Hneadieats waBRgh M (mmoin
CaClz,VgggJecat ﬁftft‘)ﬂ B@lﬁ%‘ L$>p e i@l ?‘?l iF)f NX@F A HAYhixture was

expl 1 ci erw se, ure steps

ultra—cmléugwf(ﬁ@lamdkm% 086N hdgadentrifuge daﬁﬁge hr28 a7sp%ec110f 32.000 rpm
of an aqueous solution of 200 mM (nmol /1) Cal 2 were
corresmw@@g o 00D0H gorn mﬁomddlm pk the, t@bedeifm cugktigtanta(229 ml) was

separalgy B %ﬁﬁf@#ﬁg&eg FBRGR QHRiFR s M AP bfseqe wash) and

frozen 96§ {lfdk}ﬁ%% above), 26.6 g of cream were
rec vere S top Iayer and 713 g of skinmmed mlk were

separated. 25 The separation sweet whey/casein is
obt ai ned by e q&/mﬂtlc treatnment of skimed mlk
The 23 gaecqvistede asahsd micoller pepeirsRermeiapersed iy Zadygousasplution of 2 mM
100 .1

(mmol 6T, S A o R S 8 R P o B syt NaClL so that

final v@fuh%roiiZHU Ml %?o@da%ﬂ TBS mikffd Q@ds%%q%feﬁriﬂt&&bﬂfhﬁeﬁt which were
in a water bath, poured in bottles

labeled:emcell&nma’emb)anéﬁdzm 2005/ 025335 PCT/ EP2004/ 010200
19 subsequently centrifuged at 13.600 g during 30 mn
(as described in 1.1.) in order to separate sweet

12 %}{a};&oﬁs}t}g%non sol ubl e rennet casein. The 199 m of

SUper nat art .e. the sweet whey) were fractionated in
10 x 1.3 ni allquots 5 (Eppendorf) and 40 m plastic
tubes, which were | abel ed (Sweet whey) and frozen by
Human fpresst gk was |qbcmmfdi friony hg@ﬂlYamtfabmagmedl tasdomate breast-milk

rennet cas 2 S
semmpleggh flagiificy, ey S0 nSC BEP i B b ighat ey 5F BBty fio-60 m).
' : | I Y
S R e PakEr pPp TR TR ARy Predliplor pocasionally
by mating exppesgioataadtwdr® Sprode)ssemh\sflthﬁpﬁdm efieracullschion. When not indicated
aliquoted into cont ainers, which were | abeled (rennet
exphcwﬁh«?r% B PEeredvesFEns Wete PREQIaethas desgehed in 1.1, above.

7.2 ml of an aqueous solution of 200 mM (mmol/l) CaCl, were added to 715 ml of whole
milk in order to obtain a mixture of a final concentration of 2 mM (mmol/l) Ca**. After a
centrifugation for cream separation (as described in 1.1., above), 26.6 g of cream were

recovered as top layer and 713 g of skimmed milk were separated.

The separation sweet whey/casein is obtained by enzymatic treatment of skimmed milk
inducing casein clotting. Skimmed milk (200 g) was heated at 35 °C, and then 100 pl of
rennet were immediately added under moderate magnetic stirring. A fter 1 min the blend was

incubated during 50 min at 35 °C in a water bath, poured in bottles for centrifugation and
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The 1.15 g recovered rennet casein were dispersed in

an aqueous solution of 2 MM (mmol /1) Cad 2, said
wW@22©05Ma2363 uti on bei ng suppl emrented with 0. 9% bRCTEPZINL/010200

volunme NaCl, in order 15 tojgbtain a volume of 100 ni.

The resulting m xture was then aliquoted into

X N N e Y Te—
sweet %E?Tﬁ%gt}ﬁkoﬁ%m&@kerﬁ‘ﬁt giskircation of skimred mlk

i nducing casein clotting. 200 mM of skimed mlk were
aC| dified at 25C by additi on of 20 an aqueous sol ution
HO (32% frompH 6.6 to pH 4.6 under noderate
The l%gﬂeqf fIp&EtaEanit e thAfo‘@et thh were dartionatef in hl@ »llehanl aliquots
60 m.n_.at 25

ool 864 At SHloBdcty B hen gl By oven o

1mmer§i%9 i 1iduid Meosth ﬂid‘stGé!@edQﬁsr%shQ iap-2000@nple 1.1) in
order to separate acid whey from the non sol uble acid

casein. 25 The 195 nl of supernatant (i.e. acid whey)
The regﬁéfs:gsgﬁlg 8)“ %@%Iﬂg%% FU%S i ngv%lmc c‘fﬁvé\:g{rlg s§1§ﬁ?1%n%f 2 mM (mmol/l)

CaCl,( 46l Cadhieydlutod bfefﬁgz a&p;ﬂ&m&:ﬂ’fﬁ@ W$il1010.9% byl veighd NaCl. The resulting
nitrogen and stocked in plastic bag at m nus 20C. The

mixturgcwes casteifingdds.the gypometaat {pemaBawan sgBrated gh.caithen aliquoted into

ueous. sol utio 20 nmM /1 30 so a tate
contaifielos HEch Bea® oSG o e FrSet pe st dusitn i Hl o
supernatant (96 m) was WO 2005/ 025335
PCT/ EP2004/ 010200 20 aliquoted into containers, which
The 1 m/érgereb@m&ce&rﬁ)étéaéemweﬁerdlwte)d iaruh dqueaensalutibh @di2dnM (mmol/l)
nitrogen. The 2.9 g recovered, washed acid casein were
CaClygyash Qﬁ@édsqlwcg“sbwg wapRlemenied ith §19% foy sveightny lugreNaCl, in order

to obt%ﬁsa ad L3¢ e? lt()ﬂ g‘] us? égst%%ra%gﬁx %whe %P%lu%ltjeecp mtx ' containers,

vvasa

whmh%@la@bleqqpér%w&m GRAtRIZeRr S, Which were Iabel ed
(Acid casein) and frozen. In order to separate

sol ubl e (whey) proteins and washed non-sol ubl e

The sdpafiiRhSr 47 e&%ﬁom%s&ﬁ%?'oﬁ)amﬁ"ﬁ( RbhRW Q&?lﬁ;fégagﬁgsof skimmed

re perforne I mred m was ultra-centri

milk isthsdid Gsdinuwidging 1200 mTItbé ski98ned nafk Wemej‘ci‘taﬁedl it @8PE€ by addition of
fractionated in 10 x m aliquots (E pendorfE and
an aquggupolution pf ﬁgilu(éfi’q)kf&n PRhf ot &-6 é@pctesa euppgnetic stirring.

After W?mX P’ }r?r{gr,])theatrﬂ ncfl erllqcu%\étedmmg & miin a% é%, poured in bottles for

centrifugation and subsequently centrifuged at 13 600 g during 30 min (as described in

Example 1.1) in order to separate acid whey from the non soluble acid casein.

The 195 ml of supernatant (i.e. acid whey) were fractionated in 10 x 1.3 ml aliquots (Eppen-
dorf) and 40 ml plastic tubes, which were labeled (dcid whey) and frozen by immersion in

liquid nitrogen and stocked in plastic bag at minus 20°C.

The acid casein (4.9 g) was dispersed in 95 ml of an aqueous solution of 20 mM (mmol/l)

sodium acetate having pH 4.6, and the mixture was centrifuged. The supernatant (96 ml) was
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nitrogen and stocked in plastic bag at m nus 20C. The
mcellar casein (0.5 g) was dispersed in 32 nl of an

wa@aeowsoess3sol ution of 2 mM (nmol /1) Cad 2, sai BCT/EP2004/010200
CaCl2-sol ution being suppleggnted with 0.9% by wei ght
NaCl, and ultra 20 centrifuged (as descri bed under

. The, so_obt ai.ned er nat ant T
cliquotgg o cpRitote THIH BEH: SRS A0, CRe oM Paiiioiforen in liquid
nitrog#? cel lar casein wash) and frozen in liquid nitrogen.

e 0.4 g recovered, washed mcellar casein were
di spersed in an aqueous solution of 2 nM 25 (mml/l)
CaCl2, said CaCl2-sol ution being supplenented with
The 2.0. sdsyerasi grashediarid ¢aseir were fitSP@'ﬁnglfh 93 mbrwaer.ofhgPH of this

e ul tur uot e
mixtur g ATEIE b OR EE" YRy da St an-ourit Uedeelpe g adjusted t
Fhixthre3waBW PRy Bddi n%@ M&Qﬁﬁ@@v&lﬁé}%% labeled (dcid
100 mfé@feepi’boﬂ/‘évfozoo gﬁ Purle frcestawl ffalo ml re v ee (deid casein)
and fragbhai ned in the Lahore regi on of Pak| stan and suppl I ed
refrigera- ted to a nearby | aboratory where it was
freeze dri ed. Freezing tenperature was about -20C to

In ordvré‘ %Lfﬁp%r § g&nge \Agxgﬁie:%' 0} tenﬁsnggcﬁ %[ﬁlgd gﬁasﬁggble-r?ﬁoteins (micellar

casein, &H@foll@ﬁv@r@ﬁ Rerebedfol@Bd: The dried powder was seal ed
I'n alum num 5 coated plastic bags, shipped and then

stored at room tenperature. Wen not indicated
Skimnﬁ:)&%ﬂlg Waé%ltfg DSt d g.é‘ldles He& S H&el ist eps wer e

performed as descri anmpl e

freeze-dried buffalo mlk was reconstltuted at 13%

total solids (TS) by dissolvin of the powder in
The 1%6em! @f sumqatgmng@df/ ragjionatged i lﬁfx i Izlé)ghwm;qs( endorf) and 40 ml

plastw%%sh g\%lqﬂ?vggeu fﬂ}hﬁ%&u@' %% %v%ﬁ%{/‘pr ezg?ﬂl(}? i{iozen byf immersion in liquid

nitrog&CRRIBREIKRA 19 Blfic BagM AinuGa@d+C. were obtai ned. After a
centrifugation for cream separation as outlined under

Exarrpl e 1.1 46 g of cream vvere recovered as a top
The mb o et e S S i ot %?%%a?EwM (mmol/)
CaClz,igéénaééﬁ Fﬁﬁh%ﬁi&go{ﬁ@&{@gﬁl rmegi Wé‘% at e?:]Cl and ultra-

centrif@®ed"(ast feBrifed hln@ér Eeingle Me). THense dbt@trﬁﬁysu@éﬂﬂﬁamm@lﬂ’ 8 ml) was
nmoderate magnetic stirring. After 1 mn the blend was
aliquoted into containers, which were labeled (micellar casein wash) and frozen in liquid

nitrogen.

The 0.4 g recovered, washed micellar casein were dispersed in an aqueous solution of 2 mM
(mmol/l) CaCl,, said CaCly-solution being supplemented with 0.9% by weight NaCl, in order
to obtain a volume of 33 ml. The resulting mixture was aliquoted into containers, which were

labeled (micellar casein) and frozen.

1.3.  Buffalo milk
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i ncubated during 50 min at 35C in a water bath, poured

in bottles for centrifugation and subsequently
w@eesefeged during 30 mn at 13 600g (as descPCEP2004010200

Exanple 1.1) in order to separate sweet whey fromthe

non-sol ubl e rennet casein. 20 The 130 m of

Pure ﬁfggﬁ .%rgﬁﬁfoargfl}{ &Yi as fo@taﬁ%%ﬁ%}etﬁg iyi.a%mv\cgrrrqgigﬂr)o aikgﬁr‘g%tggr?dc isur]]pp}:?ed refrigera-

ted to bYRBby M[Bbl%'meﬁerE Hghe ﬁeéz%‘i\@ﬁédd ‘W@é@uaé‘f@ngefr%f@wg% about -20°C
imrersion in tiquid nitrogen and stored”in ‘plastic bag

to abaft -22W ehd A dhing enpetatereseas(°CS The weaudl $PSusetalsimaintained

140 ml of an aqueous solution of 2 naM (mmol/1) . )
below Ea€ary, withi ajfimalaresssies of PSnlerei Re gripg Ipemisiar @@s wealpd in aluminum-

ooy 0B b0, 8 O AR AL M b

explicRlyl AHAVRSE, hgltp?oceﬁ P b8k Sre pitofiledBE BedcABEY \;E%E{cﬁrﬁﬁlréei 1.

c
casei n was and frozen in I'iquid nitrogen.
2005/ 025335 PCT/ EP2004/ 010200 22 The 13 g recovered,
washed rennet casein were di spersed in an aqueous

e LS kPR aST P O TR G o ot
the polv@ePR AR I10), YAE aBRink4o4 ﬁh-quezaoeﬁ% ik%drgﬁr\}\]/e@rdgwﬁcﬁleous solution

was then aliquoted into containers,
of CaClabel3ed! (f Bnpdtitoizd diuffalamdlkfayena fmalbencsapatiat bOP mM of Ca?*

aci d ey/ casein is obtained by chem cal acidification
were Qﬁﬁalgﬁ‘}ﬁ%%r FricPRrifRgRdien; ﬁa‘%‘ﬁ CESAEE PePAEILIAN phgutlingd upgergExample 1.1.,

. . e diti Y
16 2 F IO MR AL R BE BRI bl Sl degrre
pH 4.6 under noderate magnetic stirring. After 1 mn

of stirring, the blend was incubated during 60 nmn at
The sepa@tiopisegel whay oot ¢asein Was obleinediHyugraymatic dredtment of skimmed

i UG OSSR 01 BT Bl 008 75wt o
rennet WAGY nfnfrf%m%télaearﬁg&% 8R4t Suesit %2}%?1%@8 ')L?HI:i_rll'EgI %ﬁleg I% Hin fifée blend was

super nat ant ractionated | I quo

incubatddp fexietp 50 )manat 38PCvin ahbatpt Bath] potuteldeis, bowleL Forvesh@i fugation and
| abel ed (Acid whey) and frozen by inmmrersion in liquid

subseqypRthp griprifegd dsbri@'\été@dnirhatpll 38902:(ap slgsaibediipdixapads 1.1) in order to

separate sweet whey from the non-soluble rennet casein.

The 130 ml of supernatant (i.e. sweet whey) were fractionated in 10 x 1.3 ml aliquots
(Eppendorf) and 40 ml plastic tubes, which were labeled (Sweet whey) and frozen by

immersion in liquid nitrogen and stored in plastic bag at -20 °C.

The rennet casein (14 g) was dispersed in 140 ml of an aqueous solution of 2 mM (mmol/l)
CaCl,, said CaCl,-solution being supplemented with 0.9% by weight NaCl, and centrifuged
(as outlined in Example 1.1). The so obtained supernatant (130 ml) was aliquoted into

containers, which were labeled (rennet casein wash) and frozen in liquid nitrogen..
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The acid casein (13 g) was dispersed in 130 ml of an
aqueous solution of 20 mM\4 (mmol /1) sodium acetate
whaoosnes3piH 4. 6, and the mi xture was centrif ugeplCT/BRm®04/010200
Exanpl e 1.1). The 20 supernabant (129 m) was
aliquoted into containers, which were |abeled (Acid
ase zen.in i d nltro en. The 12.
The 172 86RVERE Nt el 3iaib drsre liersfe S ipopt sglfiun of 2 vt
e | f
(o e 7% %‘2’“3‘%%@%3%%%%@%%? A8 py PRACY, in order
to obtaini x tvotwmevad 1435mi.hEhe absuipirgd edxiuné evasothtai atigjustedvihics rtontainers,
were | abel ed (Acid casein) and frozen. In order to
which gessa fabeteddaertsf eassioradifiozaAd washed non-sol ubl e
proteins (mcellar casein), the follow ng steps were
performed: W 2005/ 025335 PCT/ EP2004/ 010200 23 145 m
The sgfar@ciﬁﬂm&q %Eg(%@és‘éir{ni;i lobwiel B tdRnteNt ddidinegtod 8 skimmed milk
escribed in anple 1.1) to Separate whey fromt
inducing waseso clobting. id6ahl af sidameddmilkheert 3Ridifiedht 25°C by addltlon of 0.6

supernatan wer e ctionated in 10 X_1.3 nl _aliquots
ml of pEgAsaYs ﬁpiut@ﬁoofzﬂdc 3 - 0rE PH b2 o il 846 wdes moderate magnetic

stn‘rmé a&ﬁlﬂeg ml(ns(?Il #Mlﬁ,’g, q myqlgﬂdj EV%E nﬁ dﬁg%g];{&g%n %1?13 Satt i2g °C, poured in

rsion in rogen an

bottlesd8gr cémaﬂfug'ﬂtlﬁnsa&ﬂ@ub @eﬂ%} &:%hﬁﬁﬁ%ednd@lﬁhlgago GaffhN 13 600g (as
(11.4 g) was dlspersed in 133 mM of an aqueous

descrilygl undesnExdmple hil) (mesilen to &paidte asid avhexdi@nsibleutdnogoluble acid
bei ng supplenmented with 0.9% by weight NaCl. The

caseilpi yt ure was ultra-centrifuged (see 1.1., above). The
supernatant thus obtained (125 m) 10 was al i quoted
into containers, which were | abeled (nicellar casein

The 13%asih)of angerhnianewetenfrhctipriatkd ini 10 egenml Bliqudts (Eppendorf) and 40 ml
recovered, washed mcellar casein were dispersed in an

plastlcéqlgpéewgncgbwglte, labeled (Aeigmhephinst frezencacnpmensigngin liquid nitrogen and

ol uti on. bei suppl emented with 0.9% by wei ght
Stocm@bp%sgcg rPnféztﬂgcobt ain a volunme of 145 m. The

resulting mxture was then aliquoted into containers,
whi ch were | abel ed (mcellar casein) and frozen.
The adick anagslie (13 Skbvak rdispeisedani 180 wmf of eh uhhepustsejutipmodfE2hm ™M (mmol/1)
from Bovi ne Mﬁ g
sodium acetate having p and the mixture was centrifuged (see Example 1.1). The
supernatant (129 ml) was aliquoted into containers, which were labeled (Acid casein wash)

and frozen in liquid nitrogen.

The 12 g recovered, washed acid casein were dispersed in water and the pH was adjusted to
6.7 by addition of NaOH. Subsequently, the volume was adjusted to 145 ml. The mixture was

then aliquoted into containers, which were labeled (Acid casein) and frozen.

In order to separate soluble proteins and washed non-soluble proteins (micellar casein), the

following steps were performed:
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15 m of soluble whey protein obtained as described in
exanple 1 were thawed for 20 mn in a water-bath at

wW@7200802338%xed by vortexing and centrifuged 1 m PCHEP2004/010200
13.000 rpmin a 5415 Eppendgrf centrifuge. After
filtering on a 0.45 mMIlipore filter

306/ GSWPOA7 .GS. 10 of this
145 mi gt QKB P TS e oo b WS Resortren Mspeple 1.1 to
separatjesw}ﬁﬁy #0m | Mel Ao’ &diubiR ﬁx@%ﬂé?tc)égﬁﬂe'[ﬂbviw Infaegiz §\E§ématant were
was connected to a system controll ed a

fractiohNe CQRNO ST a13i @h alidres Shypendhdy st @ nBipbiseic ibesTivaich were labeled

chromat ographi ¢ conditjons were: A buffer: TEA 0.1%in_ |
(SOZUbWaWé@/ zewr@@)ganﬁ fregemby inongrsiqsy infliquié nitpgsn aadoioskeghin plastic bag
¢ %iggore WD 2005/ 025335 PCT/ EP2004/ 010200 24 system
at minjl mM TFA (Sigma 91699, 100 m)); B buffer:

acetonitrile 80% TFA 0.85% (400 m of mliQ water

filtered on a 0.45 m MIIlipore system plus 1.600 m
The gaa@iongirhicelle, cadegd$ 5.4d)iwasadisprsedamolB3dmb af bn dit]‘ﬂé(ﬂfﬁ édﬂu‘uon of 2

m nutes, and finally conplenmented with 1.7 ni

mM (e ldoCath, weld efchispibiandiwing swopiovsed o*rlﬁlép 9%&#% welght NaCl.

The mibEop & et BiES! 8o 1 Aoy VR, Gy G Gilpitea (125 mi
was al@éoteﬁtmicﬂﬁ)ntﬁﬁ&s WhirHiveRE | HREIAEE I @adéin %a@hﬁéﬁd‘ &ozen in liquid

CV. Flowrate was fixed at 3 m/nin 10
mtrogdrractl ons of 18 M were collected in plastic tubes.
The fractions were kept at -20 C. After H C HPLC
anal ysis, the 96 collected tubes were pooled in 14

The 11f % géedrygfbsdf %S@éﬂdléeﬁlﬁp gas% w'éFeL&slgér?éd nhalf‘Q@.\eous sol},ltion of 2 mM

evapor at | on bef or tion

(mmolAY T2y efitl CAT15-86l0iiog beihp sﬁp}blleﬁleﬂ;teah@l\m 0145 Bheyeight NaCl, in order
protein sub-fractions by a vol.- percentage range of

to obtajuf4 eolupe of 145 mf. al%lgfe réshltingemHiate o, thed eliwotathiioko containers,

Whlchsub L%E%ﬂl on %gagl;% an% fr(y%le)n?OOSI 025335 25 Table 1

Example 2

Sub-fractionation of soluble whey protein from Bovine Milk

15 ml of soluble whey protein obtained as described in example 1 were thawed for 20 min in
a water-bath at 37 °C, mixed by vortexing and centrifuged 1 min at 13.000 rpm in a 5415
Eppendorf centrifuge. After filtering on a 0.45 pm Millipore filter (306/GSWP0O4700.GS), 10
ml of this preparation was injected in a HR16x50 column filled with 100 ml S ource 15 RPC
TN 17-0727-02 (polystyrene-divinylbenzene), which was connected to a FPLC system
controlled by a UNICORN station (Amersham Pharmacia Biotech).

The chromatographic conditions were:

A buffer: TFA 0.1% in water (2°000 ml of miliQ water filtered on a 0.45 pm Millipore
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Sub-fractions of soluble whey protein defined by

hydr ophobi ¢ i nteracti on chromat ography fracti on%B
w®agobees333 art 9B Buffer end% acetonitril e startPET/EP2004/010200

acetonitrile end 120261620. 8§42263520. 828 335432834. 4

44344, 534. 435. 6 544.54735. 637.6 64748.537. 638. 8

systeny gl L RE T 2SR D6 d00 4B 15506046 445 1360704856

P weidDARSERE SUAOTES SASFaly AEpIRL P oF s 045

Millip6iel syseem,SprkCR60 MPacADBISRAdRgid¥BE IhXan ultrasound bath during 15
. Polystyrene/divinyl benzene), colum volunme (CV=

minutesp@id finatlyaefineplemented mtitny 7felohF 2D% B Buf f er, sanpl e

was injected after 1 colum volunme (CV), then

gradient increased up to 75%8 in 15 CV then 2CV to

ach 9 (. S [

The cqRRE AP B oy FTER. Bt o SHEF M urbn votume (),
samplendotitjedted| B belfer indneasdétd 76 Rofinam CWeanteionl 0 %8in 2.5 CV. At the

nor mal. human
end, gradient decreased to 20 % B buffer in 0.4 CV. Flow rate was fixed at 3 ml/min.

96 fractions of 18 ml were collected in plastic tubes. The fractions were kept at —20 ©C. After
HIC-HPLC analysis, the 96 collected tubes were pooled in 14 fractions by similitude of
HPLC profile and concentrated by evaporation before lyophilisation for subsequent

screening.

Table 1 shows 14 whey protein sub-fractions by a vol.- percentage range of buffer B, or a

range in acetonitrile, within which sub-fractions are eluted.



unbi |

et al.,
wWoe00s/03883led onto 96-wel |

cal
Brit. J.

cord; ATCC CRL1730; M Mral pei x,
Phar r nacol .
plates (RPM 1640 + ROI/E2%HC8)10200

121 (1997),

M Camacho
171-180),

and treated 20 with 100 nM ggnol /1) phor bol
12-nyristate 13-acetate for 6 h at 37C to i nduce COX-2
donic acid were then

i soenzyne. 50 M (gnol/1)
added and the cells were

Sub- fr’é@%{dfap%@%/ugﬂe%ﬂ

m xt ur es

the ra

| nar\f | \II f \I

% Oplr%%%rllﬁ gﬁﬁﬂé@

Hof er m nnrl

ﬁrﬁﬁgﬁggt ed in WO 2
PSS ol o

wi-t-h

005/ 025335

ne- E

productl on vvas measured by radi oi nmuno assay (RIA) and
a—sci-nti

Cfﬂmtid)le

%B Brufjewartt

BB ke @d |

$b aptenitrilegatart

% acetonitrile end

scinti

| atigg coc

Kt ai | ggPackard) .

S1The re

sults 20.8

obtain

allal

ed arfaexpr

ant

ESSe0L,as a
nhi hg H on-

er Cené&% con

T ot Vtil ues

IIQC

U.O

obtdi

u. P\,I \"A>2 H1Y

ned i m%he pt

LILLLLEL AN L %4

esenf® of t

\Iﬁ
A\A AL U v

nds. hé

comro

| vald4®s c

he t e8 conpo

Drresidold tg the S4-2 ac

ivity35:)6

HO EC

- C cgh@ af

er s;wrml at

I on \/\35@ Phor bol

N7,/ 376

IWLdab[

F tate
! h T||

bh -
O a

AT

g 6 h s—at
Eact B f\/nn

T (can

.8

UE

oo T

i n_a#8dnce

:)f te§Q conr

ound. 38.8 The

40

corgen

ratiggm cau

51 ng5a Sal f-

maxi medg i nhi b

tion gf2

corﬁroL va 111%5 (1

Isje) and Hi 4 o coet

I Cl ent4§

(i

t hédr

eterm
\ b
7

red—qt
iaatalal

lTI'E

i nhi bB4ion

cur ve88 Thes

4ﬁeart__pegr

I CI CT'T L«C CUII
on_a

JUUIIUD

1al_)LQ|4:3-Zf

e pardddters

vere 46.4

obgai n

ed bysgi | |

equagpon curve faghi ng.

The | Ca@

val] es

obt aé(ped i

Dr i h90r er er

P~ I

ence C ound

r.AamNAoQ

w-thRh

15 :lbbcpl

.«UIIIILD UI

hi o4+ Ay A A
mSTuUrilro avc

GUCD

gl’ﬂ%&atography

lobf4ired -:T00 5 [og #% s Al CO%® screening 80

experiments were conducted once. In the follow ng,
i nhibition values below 10% vvere not consi dered and

> have been indicated as "0". 20 2.2. COX-2 screening of
Fr/Cm e A o T Frscsonlala i (A ML S2700.857%: /)
S5 i cARTCCOREL ARRTSBIE (terix- FiobetyrasHiginy) bengggeh column volume
casei n i VT &EvEd b% aci dification or rennet
Gradiamgi nga@eg fomreyr BRuffaysap! ey nJec‘rtj%;;f@et w@wolme (CV), then
10 val ues & lsqw)@ca?ﬁaedaswazm I hRVEhe 261V tepash 40961 Butfer
Thus, renoving casein greatly i mproves 25 COX-2
inhibition. In addition, the caseins alone (acid,
sweet, mcellar) do not show any inhibitory effect on
Exampl©g- 2.
COX-2 screening
15
2.1 Material and method
HUV-EC-C cells (a permanent endothelial cell line derived from the vein of a norimal human
umbilical cord; ATCC CRL1730; M. Miralpeix, M. Camacho et al., Brit. J. Pharrmacol. 121
(1997), 171-180), were seeded onto 96-well plates (RPMI 1640 + 10 % FCS) and treated
20 with 100 nM (nmol/l) phorbol 12-myristate 13-acetate for 6 h at 37°C to induce COX-2

isoenzyme. 50 uM (umol/l) arachidonic acid were then added and the cells were inxcubated in
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Sol ubl e whey from human m |k performed just Iike the
starting product (i.e., skimed human mlk). WO
WQQO®50233835 PCT/ EP2004/ 010200 27 Tabl e 2 ResedT/BPI0040m0200
COX-2 screening with human ggl k fractions. TS, total
solids Skimed Human M|k Code skinmed human M|k H2

e e At B T A Eest cahy T oSS o pindine 2

produéz}oﬁe\*'n%s)aréggsﬁf'&i] lgx c%'%lxg %héég @A)%ﬁs&l}ﬁ ;@ﬁ@%%%y Yetermined with

a scmtﬂ(h@i@n%ﬂ@ﬂg 0815)[6 Padbr@hedide 80 uﬁ%ﬂﬁﬂﬁtﬁ%n cocktail (Packard).
806. 25E- 04626 105. O0E- 03100 105. 00E- 03100 51. 00E- 0250

5 2.3 COX -2 screening of Buffalo m |k Skimed buffalo
mlk shows a nmediuminhibitory effect (36% Table 3).
The resmita:@btamadtam exprhssedras @i paccenttof canirdl valnesvand af a percent inhibition

S Ie to.a Joss o d foit
of conial oliesn S @R i B UTFET, BealFob PBIPHRR GRS Gelirol values

corresl%n(f‘% L pk tgoRES eéctﬁ‘/?ﬂyd bf 11§88.80-C! LellshgrAH stituk#Rh with Phorbol
Myristate Acetate (PMA) during 6 hours at 37°C (can be done also with Tumor Necrosis

Factor type alpha: TNFa) in absence of test compound.

The concentration causing a half-maximal inhibition of control values (IC50 value) and Hill
coefficients (nH) were determined for the reference compounds (cycloheximide) by nonlinear
regression analysis of their inhibition curves. These parameters were obtained by Hill
equation curve fitting. The IC50 values obtained for the reference compounds were within

accepted limits of historic averages obtained + 0.5 log units.

All COX-2 screening experiments were conducted once. In the following, inhibition values

below 10% were not considered and have been indicated as "0".

2.2.  COX-2 screening of Human milk fraction

Skimmed human milk shows a significant COX-2 inhibition (25%; Table 2). When casein is
removed by acidification or rennet (yielding acid whey and sweet whey, respectively), values
of 51% and 58% COX-2 inhibition were achieved. Thus, removing casein greatly improves
COX-2 inhibition. In addition, the caseins alone (acid, sweet, micellar) do not show any

inhibitory effect on COX-2.

Soluble whey from human milk performed just like the starting product (i.e., skimmed human

milk).



10 constant (i.e. in case of rennet treatnent and
ultra-centrifugation), activity increases to 44% in
whodok/ozs3des. As with human m |k, mcellar buffedDEPI0K010200
caseins did not show any achhvity. Acid and sweet
caseins were not tested due to their |ack of
olubility. 15 WD 2005/ 025335 PCT/ EP2004/ 010200 28
Tableiabl e 3 Results fromCOX -2 screening with buffalo

m | 3 1,9s: ] J 4 j .
e T S e
whey BM acid casein BM sweet casein BM micell ar
SkimnedFRinumBMIES didaet | ors for  Egudispiopd Co¥iRafrde(@uknd )
50 pg/m protein (ng/m) inhibition in sanple (%9 mlKk
B21005. 00E- 043036 B37@mA 460046172 BAT@TotGIKE- 046484 bition

B5707. 14E- 04644 not soluble not solu 7In§/ml) in (%)

skimmed human Milk H2 100 5.00E-04 10 25
acid whev human milk H3 80 6.25E-04 6 51
sweet whev HM H4 80 6.25E-04 6 58
soluble whev HM H5 80 6.25E-04 6 26
acid casein HM H6 10 5.00E-03 10 0
sweet casein HM H7 10 5.00E-03 10 0
micellar casein HM HS 5 1.00E-02 5 0

2.3 COX-2 screening of Bufialo milk

Skimmed buffalo milk shows a medium inhibitory effect (36%; Table 3). In contrast to
human milk, the acid removal of caseins leads to a loss of two thirds of its activity (lown to
12%), probably due to an acid-induced loss of activity after acidification. If the pH is kept
constant (i.e. in case of rennet treatment and ultra-centrifugation), activity increases to 44%

in both cases.

As with human milk, micellar buffalo milk caseins did not show any activity. Acid and sweet

caseins were not tested due to their lack of solubility.



B8 252. 00E-03250 5 2.4 COX-2 screening of Cow m |k The
hi gh activities of raw and skinmmed cow s mlk (52-53%
wa aiwse25835 denonstrate that the elimnation of PCT/ER2U04/010200

does not have any effect on,@OX-2 inhibition. Activity
remai ns constant in soluble whey (53%, decreases
slightly in acid whey (45‘:? b?ng i ncreases in sweet 10
whey (68% . W thout wi shifd“%’be bound to any theory,
t he derdsans@onf CONE? asbbnthl Yithbuglsl miMhES, roRY solads. i n
buffalo mlk, be related to the i nfluence of the acid,
whereas the increase of activity upon rennet

Buffalo 0t @3t coul Codse dXpl ai ndiliutiop fohdistimatedy t hat CORe2
casei n dest abi | i sat ilmp/miy efleages sopreteih atmpliil) inhibition
bioactivity, like it is sonmetines dgse#nplbed durmg
"fractionation failing", leading to a yield higher

skimniedanouER@Ve mix MO 20050 02533b01RG4/ EB3004/ 010200 349
BM) Tabl e 4 Results f om COX -2 screening with bovine

aCidle{E#,EM TS, totagssolizgs. Cowjspiul kg(CM cow s mjpk CM
skimmed CM acid whey CM sweet whey CM sol ubl e whey
sweet piley BM d caseilft oM 7Bweet CAERI0A CM micellar cAdein

solublEMpepsaq Sdi | utgpn f goPr ot e7.p4Kmgl me) COX- 2 44
acid césg%/ﬁ?v[) 50, ug/ @120?% u%t ed ininhibition (/) sanple
sweet casein BM not soluble

micellar casein BM B8 25 2.00E-03 25 0

2.4 COX-2 screening of Cow milk

The high activities of raw and skimmed cow's milk (52-53%; Table 4) demonstrate that the
elimination of cream does not have any effect on COX-2 inhibition. Activity remains
constant in soluble whey (53%), decreases slightly in acid whey (45%) and increases in sweet
whey (68%). Without wishing to be bound to any theory, the decrease of the activity in acid
whey may, as in buffalo milk, be related to the influence of the acid, whereas the increase of
activity upon rennet treatment could be explained by the theory that the casein destabilisation
releases some "latent" bioactivity, like it is sometimes described during "fractionation

failing", leading to a yield higher than 100%.
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C11005. O0E- 043153 C21005. 00E- 043552 C3707. 14E- 04645
CA707. 14E- 04668 C5707. 14E- 04653 C6501. 00E- 035042
WEIB82BBE- 035065 C8252. 00E- 03250 5 2.5 COX - ZPCT/EP2004/010200
screeni ng of whey protein ppgparations Two
commercially avail abl e whey protein preparations were
al so subj ected to a COX-2 %?e[geni ng: Lacprodan 80
(MD Fo zgredl ents, nmar k) whi ch contai ns
hi gh ‘s COfp2 P‘éé@’ﬁggIWthaquél&q f@dﬁo%%mfﬁ fabiors ;
WPl 95, a native whey protein isolate which is
Cow's milk t@idl | y de€pliet ed i TS | act dsytion(f@- | a®ragh ¢hgiml)| COIX-2
(verified by mass spegimpmetuy)nl WPl eitsnaeedan | abhkibition (%)
from Davisco Foods International. kdigple 620 North
cow's MaiGMLe Sugdr, W SR8 USAOPRPRO bat e JE ~ 53
-420. 15 Tabl e 5 Results f om COX-2 screening
SklmmﬁddtGrMV\hey Btein priar at PNE-04TS, B8tal sol i i Whey
acid whepCd n CodejBSdl lutizn forprigaeedn (mg/ COX-2 nigs

e tion(nag/ m) pg/ tedlnlnhlblt on (%
Sweet%l ?M" @' 8 EEO(%OZS native whey Wl

acp dan 80LNL005.

solublg ki gb)g 049533 st ei @1%‘5 ooé 03100 W03
acid capgigd/ 1y 25335 CT/ EP2 / 0102¢9E-03 42
sweet casein CM 1.00E-03 50 65
micellar casein CM C8 2.00E-03 25 0

2.5 COX-2 screening of whey protein preparations

Two commercially available whey protein preparations were also subjected to a COX-2

screening:

e Lacprodan 80 (MD Foods Ingredients, Viby, Denmark) which contains high amounts of

lactosyl B-lactoglobulin forms;

e  WPI 95, a native whey protein isolate which is virtually depleted in lactosyl B-lactoglobu-

lin (verified by mass spectrometry). WPI is available from: Davisco Foods International.

Inc. 620 North Main, Le Sueur, MN 56058 USA; BIPRO batch JE 251-0-420.

Table 5
Results from COX-2 screening with whey protein preparations. TS, total solids.

Whey protein Code TS dilution for ~ protein (mg/ COX-2
preparation (mg/ml) 50 ug/ml ml) inhibition (%)
estimated in
sample
Lacprodan 80 LN 100 5.00E-04 80 23
native whey WPI 95 Nw 100 5.00E-04 95 33

cysteine cy 10 5.00E-03 10 0
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30 whey tryptic hydrol ysate DH 100 5. 00E-04 80 0O DM
10 As nmay be derived from Table 4, also these

W@ 0vp02838%5 show a consi derabl e COX-2 i nhi bitiPCI/EP2004/010200
activity of 23% and 33% regpectively. In contrast
thereto, a proteolysis by trypsin destroys the COX-2

'ty eln so, the_natural
gﬁ?@,ﬂ 19@1;/1118)2)(1%‘5&%%0 <86ac| dgo%% ei ne @o\s no ef Pect on
QJOX 2 inhibition. 2.5. COX -2 screening of oxidized
bovine m | k Sanpl es of fresh bovine mlk (50 nml) have
A R gupRise h 0 Hk g, 0 _
> m%}fder to obtﬁg)mnelﬂldwE tr?ala?%{)%ég%téroa{'tg}?&l&o b anmrils?der le COX-2

inhibitidh mdvivity QT 2384 andraB vl kesplectiZOR. Tnrcontrhie: thestd, ta p’iﬁteolysm by trypsin
m xture. Al sanples were incubated for 4 h at

deSth?fSa@IeeC@XR%gﬁllb@Oﬂ BeHYICORE wheF peetain s, tthe namalz'emuoxxdant amino
" OVIn ml k. soli.ds 15 Protein Oxidati onCode
acid” JRERATrio %fgef%?@;?*@?@ &%BP%O Yrg/ m )50 pg/ m (ng/ )
[ nh| b|t| on estimated in. (% sanple fresh bovine
m | kL11005. O0E- 043. 141 fresh bovine m |k H202
2.5. CAKZ)008erifdEoOab3ditdd bdvies mitkovi ne m | k H202

1L31005. 00E-043. 135 fresh bovine mlk H2O2
10L41005. 0O0E-043. 127 fresh bovine m |k H702 100

som bR A AL SRS RN L AL g 00

order 1@RLERXairah Bbkichir@fiod 62601 m#d, 1JmM/I 1@%9@1 100RhRE Eh@BI/1) of H,0,in
decreases slightly (to 35%, furt
the resulting mixture. All samples were incubated for 4 h at 30°C.

Table 6
Results from COX-2 screening with oxidized bovine milk. TS, total solids

Protein Oxidation Code TS dilution for protein COX-2
(mg/ml) 50 yg/mi  (mg/mi) inhibition
estimated in (%)
sample
fresh bovine milk L1 100 5.00E-04 3.1 41
fresh bovine milk H,O, 0.1 L2 100 5.00E-04 3.1 41
fresh bovine milk H,0, 1 L3 100 5.00E-04 3.1 35
fresh bovine milk H,0, 10 14 100 5.00E-04 31 27
fresh bovine milk H,0, 100 L5 100 5.00E-04 3.1 0
mM

Untreated bovine milk and milk treated with 0.1 mM H,0O, show the same "medium" effect
on COX-2 inhibition (41%). At 1 mM H,0,, inhibition decreases slightly (to 35%), further
increase to 10 mM reduces COX-2 inhibition to 27%, and at 100 mM H,O, - which is,

however, far from physiologic conditions - no more inhibiting activity is observed at all.

The results indicate that the active, i.e. COX-2 suppressing component in bovine milk resists



10

increase to 10 mMM reduces COX-2 inhibition to 27% and

at 100 mM H202 - which is, 20 however, far from
w@bysiozdza®i ¢ conditions - no nore inhibiting aRCT/EP1094/010200

is observed at all. The resghts i ndi cate that the

active, i.e. COX-2 suppressing conmponent in bovine

m ] k. resi 025335 PCT/ EP2004/010200 31 H2 .
H,0; dhivg S e - U1 T Srpavpid ‘HEEHERse G ORRETCGRyhe inorease
ot proflf SEHA RRRAIAGe! 1A WELERP RIBNEL Ry e proin based and
strongBGelavdd tp the nitivd @hts batrdratn. strongly related to the
native status of the protein. 5 2.6. COX-2 screening

of sub-f-actions ofsol ubl e whey proteins The results of

OX-,2, inhi hition by the sal uple ey pratein
-—.’?—"—’.- CEUHLT QI SUbIHACTANS 9T 5Q '.’a" PEOTEHIS i ti ve val ues
indicate a better performance as conpared to the

control. 10 Table 7 Results of COX Il inibition H C

The rebuilacéfi ©0%-2 rifiliibitiondsy it sohibl¢ ohey plotds sdiZftactionds B-iddiddted in table

5-17 6-21 7-55 810 936 1041 1112 1212 1310 1452
7. Positive values indicate a better performance as compared to the control.

Table 7
Results of COX 1I inibition
HIC fraction | % inhibition of control values

1 21
2 -3
3 -7
4 7

S -17
6 21
7 -55
8 10
9 36
10 41
11 12
12 12
13 10
14 52
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WD 2005/ 025335 PCT/ EP2004/ 010200 32 Clainms 1. A
nutritional and/or pharmaceutical conposition for

W e@an2asgs and/ or preventing cycl o- oxygenase- 2PCEEPED€ 0200

di seases, conprising a thergpeutically effective

amount of one; 5 or nore mlk protein fractions and/or

one or nore mlk protein p¢egl?lrati ons, whereirL said

one or nore mlk protein f 13 fons and/or one or nore

mlk protein preparationg, provide a cyclooxygenase-?2
inhibiting activity. 2. The nutritional and/or

phantraomal aodbr paposetticahcanpoyitdom fort teeatingiaid/or preventing cyclo—
wherein the 10 one or nore mlk protein fractions
SFIEBhaseRemsdiatpg, Esases, CHMBEISING %ﬁ“@p@euﬁﬁ@ih'sefﬁﬁcélw amount of one

SRS T R Db e BB, wherein
RERPSHAS! ABre AAlld MBI e¥cRERt Bldod SR &t GoRY ﬁﬂ_ﬁgﬁbﬂeﬁ{‘ reparations.
of human mlk, BbBovine mlk, buffalo mlk, aci casePn

foreitle emyalodkygenaye2tinldbitimgactifitact i on of bovine milk,
and/ or conbi nati ons thereof, or subfractions 1 and
8-17 of - 15 table 7. 3. The nutritional and/or

r : [1cal it i.n cl.aim 2, . .
EHEARARUSA S IREILL A G LS ) i 1. wherein e
PneuUR BeRsShikipieied] fid€hichsidior SHeat mobehi@Nstoted® prdatations are
whey. 20 4. The nutritional and/or pharnaceuti cal

selepisdi fioon the cgnodp neprisistiagy obfwhdye fractoryi sigmnaddainnidk fraction,
?Inczr eilr][ hvgtl1 bi oavai | abi | ity and/.or hi odegradation X
¢ ?ﬁylfi‘f’@ ©Ys R YeIGnBregpraBhe DAY RVASY o PRGN I5gI3tG pRparation of
AR AR R irEP HEIT TR GBI Nad?l KRR HO0R! Sng/
increased by protecting of orie or nore functiona
draotips afrborites milkirand’oc compbdienivas clesrtel vedubPactions 1 and 8-17 of
therein. 5. The nutritional conposition according to
edf the precedi ng cl aims, which conprises a food

materi al selected frommlk, yogurt, curd, cheese,
fermented mlks, mlk based fernmented products,

TR 8AHMl aB8/R PhaRARERMHE QBHGIoSitiol dKoRBSED Wim 2, wherein the
2005/ 025335 PCT/ EP2004/ 010200

whey fractions are selected from the group consisting of acid whey, sweet whey and

f)r sweet casein

soluble whey.

The nutritional and/or pharmaceutical composition according to any of the preceding
claims, wherein the bioavailability and/or biodegradation stability of said one or more
milk protein fractions and/or one or more milk protein preparations is increased by
protecting of one or more functional groups in one or more components contained

therein.

The nutritional composition according to any of the preceding claims, which
comprises a food material selected from milk, yogurt, curd, cheese, fermented milks,

milk based fermented products, ice-creams, cereal based products, milk based
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10.

11.

33 powders, infant fornulae or pet food. 6. The
nutritional and or pharmaceutical conposition

W@ewsneh3sy to any of the preceding clains in PCHEP2004/010200

topical, parenteral, or recgal dosage form 5 7. Use
of one or nore mlk protein fractions and/ or one or
nore, ml r ot ei reparations exhibiting a
&&98‘1@5&3&[& EDEQFHEPB‘p@Pag activity for the
preparation of a nutritional and/or pharnmaceuti cal
conposition for treating and/or preventing cycl o-

eoendtena ot draihatmadettidsiasompdiitfon ddterdifg ta e bfltitgpreceding
to claim7, wherein the mlk protein fractions and/or

chasmgiin Rralgppicel, paypnégyals ar restal desdgetforiing a
cycl ooxygenase-2 inhibiting activity are sel ected
fromthe group consisting of whey fractions, skimred

FdoK oF T PN y. p j r j :
Tk R ke e TEBRDERS) RSB B proen
Poepampations exhibitindafchalooxyddnkise-2dhldbiigeidtivity d6it themreparation of a
and/or sweet casein fraction of bovine mlk, and/or
soHHiona ieader tiharmereutioal quepepiiéom deroirenting arsl/et afeyerting cyclo-
wherein tzheecﬁutteri ti onal and/ or pharmaceuti cal
OoHpBErtT e P8y in oral . topical, parenteral,
or rectal dosage form 20 10. The use according to
claim7 to 9, wherein the cycl ooxygenase-2 nedi at ed
dilzeasesccoatieg gel daine d, fwinareinhehe gmdi pproteis ifedctions ahd/or the milk
cancer and/ or pre-cancerous states, in_ particular
EHRfEBY p@ﬁmr@éwng reshidHRe 2o GEclepgissnassr2 dpaibigopctivity are selected

| i T
TS o AR RO Bl PO AT PIRGERRDy toctosiaed
WHEFNSrotéln ChréParaion), nal@d/ @hey HrbRIATRIOMY HESRASRS of Ifiman milk,

particular arthritis, rheumatic fever, synptons ) .
doyei millsdowifale nils, lagisheescior frattivsrand/ oraiwdehtasetn frastion of bovine

dy.smenqr r hoe headache,. toothache, degenerative
R0 tang|0§§8’§’§g}an§ﬂﬁ%¥9feoﬁi zhei mer' s disease. 11. The

use according to any of the clains 7 to 9, wherein the
phar maceuti cal and/or WO 2005/ 025335

The use according to claim 7, wherein the nutritional and/or pharmaceutical

composition is provided in oral, topical, parenteral, or rectal dosage form.

The use according to claim 7 to 9, wherein the cyclooxygenase-2 mediated diseases
are selected from the group consisting of cancer and/or pre-cancerous states, in
particular cancer and/or pre-cancerous states of the colon, stomach, esophagus, liver,
biliary stem, pancreas, head and neck, lung, breast, bladder, female genital organs' and
skin, and/or inflammatory diseases, in particular arthritis, rheumatic fever, symptoms
associated with influenza or other viral infections, dysmenorrhoea, headache,

toothache, degenerative joint diseases, and/or Alzheimer's disease.

The use according to any of the claims 7 to 9, wherein the pharmaceutical and/or
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12.

13.

14.

15.

16.

34 PCT/ EP2004/ 010200 nutritional conposition provides
a co-treatnent during a cancer treatnent and/or a

wo e@wavessss of a pre-cancerous state, in parti CRCEHEP2004/010200

during a chenot herapy, a radyation therapy, a
bi ot herapy, and/or during a pain treatnent, and/or

S AT bR AR S0 8 st
UERUAGROS A Hoe-E hRFsHtattN g phdcTBy 7du'fﬁi§]e$ 8% @cﬁ@ﬂap?/,a? radiation

the nutritional conposition conprises mat e
shérepy.eubiotiempy, bkd/oy dgting a ain theaphaesad/dradurBpt £@eatment of an
m ks, mlk based fernented products, ice-creans,

deHamatry disepicamglardluring the Baatarent pbiddesmer'sdisaase.

fornmul ae. 10 13. A process for increasing the

cycl ooxygenase-2 inhibiting activity of a product,

SEHelusePIcRERERy EPBRY bf G LRARKEA%HND, WRrdH MO hulfticAREcomposition
or more mlk protéin fractions and/or one or nore

ohiprigesoe ébod matspiat a¢lected fpmmidk, negarte yarldp okaege nfagBerRed milks,
in}@i gi%atéigg actiyity in said product. 15 14. The )
PHEE esed, feppeitpd Riodeets; Acereteamie cared! t hrsed nroductapilk based

g;lomegr gﬁghﬁoﬁﬁﬁ%.i ons and/or one or nore mlKk

rotel h preparations are selected fromthe group
consisting of whey fractions, skinmmed mlk fraction,

| act osyl ated whey protein preparation, native whey

By reieps feroingreasipg éhacatioonyganasetfenhibitite, adsoaiynef a product, said
mlk, buffalo.mlk,. agid 20 casein fraction and/or,
Shiesbs LB P gaingh s wBBUALA P ok MGIR dilly Protein fractions and/or

i i-QNns:1.t f : a ' ey

R e ] PRAGE prebdibiE JROPRARS SEAARGHIRNIR-2, inhibiting
aotiviiyt inosaéd pawddétor phar maceuti cal and/ or functiona
food conposition. 25 16. A process for isolating mlk
protein fractions providing a cycl ooxygenase-2

;[?ﬁg 'ptgbéésg %cc@r(c‘ﬂnigv’éot Aaid a1|3(’:i WHeP&GESRe %%gpcfri rﬁgr%gmtﬂﬂeprotein fractions
and/or one or more milk protein preparations are selected from the group consisting of
whey fractions, skimmed milk fraction, lactosylated whey protein preparation, native
whey protein isolate preparation of human milk, bovine milk, buffalo milk, acid
casein fraction and/or sweet casein fraction of bovine milk, and/or combinations

thereof.

The process according to any of the claims 13 or 14, wherein said product is a

nutritional and/or pharmaceutical and/or functional food composition.

A process for isolating milk protein fractions providing a cyclooxygenase-2 inhibiting
activity, said process comprising the steps:
centrifuging milk at 13.600 g during 30 minutes for obtaining a cream layer and a

layer of skimmed milk;
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17.

18.

centrifuging mlk at 13.600 g during 30 m nutes for
obtaining a creamlayer and a |ayer of skinmmed mlk;

wWOD030265025335 PCT/ EP2004/ 010200 35 separ at i PQI/BR2004/010200

cream | ayer and isol ating sakd skinmed m | k; adding an
aqueous sol ution of CaC12 to the skinmmed mlk in an

rmunf sucg thatla oncentrati o o{ 2 mol /|
B g S sttt B8 SR s s Cong

@%ﬂf‘}%gaﬂ G0s @31‘(1&16& cﬁfbé@lta Ity ithe ¥Rl FIEG dY Emoéaﬁt such that a

I ne per [Tter to sail m xture; centrifuging t

rﬁnall uoceatraild 60D ngnolirGatyisibiainadit es in order to
obtain a phase separation; and isolating sweet whey
phe@tnég ﬁaléhrag@ure tgr3510C Hadtaddings enactiiaving an tastivigy of #Adng active

i dif) _ ture to a pHof 4.6 with an
aF 51(95 e % ﬁ?qg%s%éﬁﬂél%ﬁz% to obtain acid whey
RiREr8:Bin gnﬁé nixhie £ B.ORPESAdR 86 Phidlied qnn@)ﬂdgr to obtain a phase
protein fractions providing a cyclooxygenase-

iseparbtivon;regd activity, said process conprising the
foIIovvl ng steps: 15 centrifuging mlk at 13.600 g
delating W%Wé%‘“ﬁ@rpf%@»al ning a cream | ayer and a
I 2yer of skimred mlk; separating said cream | ayer;
isolating said ski rmed m | k; addi ng an aqueous

%hﬁﬁ% QRidofikafd & D cguahd faeldaﬂymgwgala Qnixi@eStol AL of 4.6 with an

mlk that a 20 m xture having a concentration of 2
raquegus schRion of TGk @2Prextp obéain acidugheaygprdiein pigast. hour at
100 OOy for separating sol uble whey protein phase
from the non soluble mcellar casein phase; and

;&gk&&%&&%@&@*%ﬂzﬁyg rg%rgci}gbéﬁgﬁ gln%%éygtl%)&a}&%nase -2 Inhibiting

raction provi
aetivity teyid meteks Rbhprisingché dsllovwigp Rgpebt ai nabl e

Cenituging milk 5t 13600 & during 30 mntis or Obiaining a cream layer and a
layer of skimmed milk;

separating said cream layer;

isolating said skimmed milk;

adding an aqueous solution of CaCl, in such an amount to the skimmed milk that a
mixture having a concentration of 2 mmol/l Ca*" is obtained;

centrifuging during 1 hour at 100 000g for separating soluble whey protein phase from

the non soluble micellar casein phase; and

isolating soluble whey protein phase.

Milk fraction providing a cyclooxygenase-2 inhibiting activity, said milk fraction

being obtainable according to a process according to claim 16 or 17.



