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Conposition for treating and/or preventing

dysfunctions associated wwth Type 2 di abetes nellitus
wab@spemssent i nvention relates to the treat menPCHREB004/007094

prevention of dysfunctions associated with Type 2

di abetes nellitus and/or insulin resistance. Diabetes

mellitus and insulin resistance both are netabolic

di sorders exhibiting a major common nani f estati on,

hyper gl ycaem a. Di abetes nellitus originates from an

i nherited and/or acquired deficiency in the production

of iGmuposition fohtreptingrmmdér previentingeysfinfctions avecided

of the insulin prodyu . Such . a deficjiency eventually

results in increaé@ﬁﬁggﬂﬁé%ﬁFﬁPP§H§eﬁ¢“§Iucose in the

bl ood, which in turn damage many of the body's

systens, in particular the blood vessels and nerves.
Thd hgeRnarivénonp iélagk ploe teo ndtméntdhad e gaevelitipd df ai@functions

Type 2. In Type 1 diabetes the pancreas of affected
asspciatiedivedthallspd gidliaﬁvetets melbthseadiordndulim resisigaty: due to a

destruction of the islets of Langerhans, which in nost

cases seemto occur as a consequence of an auto-inmune

. i ri . \ | 12 r 3 .
DidERE MR o AAER it R¥isRACT LA RTERIR dip R R exp 3l 2 major
conippR afanifRstatidn dingendytsinghs W th the number and size

of islets being reduced, eventually |leading to

decreased insulin production and gl ucose intol erance.

.JThijs f d l. t f ALy | hil d . .
DiakesS UL SiFkib e Tt AR mio” sulheF MBiongy in e
prohﬁét?qn JYiRSuitn gy @i}i’eef)ﬁﬁréa%,séhl by tHe BT OB BEYOSthe insulin produced.

inability to properly respond to the action of insulin

Sugbr pdefbdehdyyeviehiafigmesudiasn indreased woscembstiofis efjglanodeyinitie blood,
adults, hut is bein% noted increasingly in adolescents
whigh i damags g1aey LTdhe Panye sHERESaitePHEFHaT thenblpadtyspsels and
nmﬁé somewhat reduced with type Il diabetes nellitus.
brosi s and deposition of anylin polypeptide within
islets are nost characteristic of the chronic states
of Type 2 diabetes.Di abetes nellitus of both types is
Thexs soriven pdnaiplenfosms ofidiabetes, Typfeel et Expedi ng and/ or
handi cappi ng di seases. Exanpl es are nodul ar and
di ffuse gl onerul osclerosis, which nmay |lead to chronic

In ’ggébta!l éiE gré['é;tﬁe pghétk%% b arraLied READRIAR faflf ?&bf&ﬂ%e insulin largely
due to a destruction of the islets of Langerhans, which in most cases seem to occur as a
consequence of an auto-immune reaction triggered by some environmental factor, such
as a viral infection. Heavy lymphocytic infiltrates appear in and around islets with the
number and size of islets being reduced, eventually leading to decreased insulin

production and glucose intolerance. This form develops most frequently in children and

adolescents, but is being increasingly noted later in life.

Type 2 diabetes results from the body's inability to properly respond to the action of
insulin produced by the pancreas. It occurs most frequently in adults, but is being noted
increasingly in adolescents as well. The islets of Langerhans are normal in number or
somewhat reduced with type II diabetes mellitus. Fibrosis and deposition of amylin

polypeptide within islets are most characteristic of the chronic states of Type 2 diabetes.
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pyel onephritis. Also the eyes may be affected with
di abetic retinopathy being one of the |eading causes
wo e0osioeasever si bl e bl i ndness. Mst persons w t hPdl/pR2084/007094

di abet es and many of those 2ith Type 2 di abetes

devel op sonme sort of background (non-proliferative)

retinopathy. In severe cases, neo-vascul ari zation may

| ead to adhesions (synechiae) between iris and cornea

or iris and lens, eventually |eading to secondary
Dia&k&%@ﬁﬁu%’"gf BB&' ﬂy@@@ BSssobh Wik 3 AehBerdbEliffOthReatening and/or

comon 1 n diabetrcs. This predilection for devel opnent
han@éappat@ idaehsesl Exbelplest arer esdular find rdiffygee plyinyeralestlarosis, which -

| eading to accunul ation of sorbitol that results in .
mayokadt tc cheondgerenal faibirer Jabatics nare| pipge fop ARigRLORG (Rprticularly

di abet es [litus, either.Type .1 qr.T , :
pyClERFRIBIE: Al e Hoar arrid ih dibetF Bubiop S feine one of the
leadﬁigséatﬁgg FRURre QR El%dri%gé Nbstt gtirSorRRitiRtIeE QSHABILES drfd many

ar | sease, cerebrovascul ar 'di sease, and renal o

of thbseeast, Typd b diabeton stveloprmmmec surs evfdfackeatundbigiongproliferative)

_nyocardi al infarction. Perjpheral vascul ar disease 6 S .
retingpptyt il LeAPTep EISH.eRF AU T IEAEPT S0k [4ad: s adhegiqns (synechiae)

bewriraggﬁg\é%rla 39%1}%% g)g ?Itﬂsg 51%?(216 rg,\é%}gﬁgil‘gﬁgtl?%{ring 'rt]cf‘ge?:;il)hﬁary glaucoma with

bﬁn&{lzeggf IWVISOSEtataSts2RRE NRbrel @BAMELIC ARPUibRtitONThIY predilection for
I ndi vi dual s experiencing diabetes nellitus. The site

develbphenodenmnctsiis fely i wanlt frooh dyperghyshamjantsedingrte gicewmulation
but the infection can_ spread éo [ nv?llve soft tissues

of serhiobthabrasplts meosmete dagnage;to g Givstallifidens-ai n. The
treatnment of individuals suffering from di abetes
general ly invol ves physical activity, diet and/or

PerH5I WitAt Aidbéed MELNRYIsmeenType PeoplBypsi Lh alyppextiibit early and
di abetes are usually totally dependent on insulin .

accdlerptedt atherosélerosisuMievapst seaigus cpmgligationp of this are atherosclerotic
adm nistration. T .2 diabetic,patients.usually hav

hearf gismte cpEPbssPRIEE Qs> ARTvg) UShiart MOLHFy Pl caRyon cause

l bl i i | i icular problem

or SR Al iRBpcRanal Pl aeaess o puriar

with ndigsdtépnseltfusi asdil isnmatibewarthei thirstighatthondeofelapgmeait 08 diabetic
often associated with severe side effects and,

neurspatilys c edings tTherapeeity t 501 ofnipee pMucOmmp eqsis rignpngiper feared

2_di abet es, ..whi ch accounts f r 0 f..al le: .
e BB TR R RSN g
typigalgi ﬁﬁ%e@%@ﬁaﬁ’yﬁé@ﬂ a&i 6, | AR dhdinféctitrf @atsppéadadtifivolve soft tissues

IAsulin setre

ion and action. The defect of insulin
and$eae of tlenfacel aba.sskull, and brain.

The treatment of individuals suffering from diabetes generally involves physical
activity, diet and/or administration of medicaments. People with Type 1 diabetes are
usually totally dependent on insulin injections for survival, requiring daily
administration. Type 2 diabetic patients usually have to observe a strict diet and may
additionally receive oral anti-diabetics, such as sulphonyl ureas, alpha-glucosidase
inhibitors and biguanides, or even injections of insulin, the administration of which is

often associated with severe side effects and complications.
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nostly to the first phase of the post-prandial insulin
rel ease from pancreas, wherein in diabetic patients

wo b@sabesendy fornmed insulin is stored wthin tPEI/EP2004/007094
b-cells, but cannot be released into circulation.
I ndeed, nost of the Type 2 diabetic patients present a
resistance to the action of the insulin such that in
order to cope with sim|lar gl ucose concentratign as

Theymeinsiy of pepilgIsuHyr Fespl e Tdipbetesqwhiskiacequnts fon graurd 90% of

i gher concentrat.i.on,of, i nsulin i.n plas ot h .
ol RS SRR T Q2 e Rl e Pl SR Py B harpoterized
by & @efedt 81'66th, ii@liniseerefioh 8HY GBGL:S CNR Ad¥bLOf ih8ulf@cretion relates
tissues of the body to the action of insulin, which
mogbew® thedingt phdse «f the postrirenidibl jmisdlig béleaxt famgancreas, wherein in
nmet abol i sm. obesity, and, high_ bl ood pressure

. . S Thi
diclgtigapaicnis tha R AP IS RN i HOrach WHEITK Hisyprogids, dut cannot be

syndr.one, . gaoi b arjery n ol I NG
rel B SRE g el plaied "Bl oay InL BB . TRl Btients present o
resifBHES tR IS a QYR P TR inVYWIED shdlS takt Bn IR&drSloadtiR, wlh similar glucose
reduced insulin sensitivity, exists, the body attenpts

contentoatEmc ayeptdseist e shedthyc pedples éiypet 2ngliabeties ineguiré na higher
fromthe fQanc,re,as. The devel opnent of Type 2, or
congepratiosy of ipsHEpBRIa™A di abet es occurs when the
pancreas fails to sustain this increased insulin
secretion. The inportance of the Insulin Resistance

AnSinBe t@ieeof @bnornigitieaRs giidose anebaliseh ¥s inslli@ resistance, that is, a
Pluri-Metabolic Syndrome", lies in its consequences.

redites sopsidivispranithe tiggics af e oo tactherectienl obynsiliny whigh goes along

o Scp SR e P56 ChSEBE R, ASREL Rl BB SELE Bl e, T

cluéf@rpgf aBOSIh PRRS 'hta%’c:f)ﬁxleltp'%d%@@xﬂg eQta §§rﬁf§or§1@,cg&¥1g ‘tfly,oé variety of
o I uffering

cardi ac di sease. ow ng a neal, a’person

namdss Uincudirgs i Sindasrae WK| |thbaeadily e Qaiaget, ghnit ahe Insulin Resistance
circulating in the blood, signalling yet nore insulin

Syndsome. r el eased from the pancreas until the glucose is
taken up by the cells. Experts suggest that 11 to 25
percent of the adult population may be resistant to

WhiRSHbh F&iSaR, $PBAe8tecinRisiBe sehsitiitk BHSEEHR body attempts to
hydr ol ysates to i nprove gl ucose netabolismor control

ovettoraathis ecsistaperiyesecretingaharedoslls Sobftbe pageréasoithe development

di abetes has al.ready b ted in US P
of T S B TRBlIn SoRRG0 ASDSIES RGO et B Foffsas Tl to sustain

thisdi%‘é}éﬁ?&f insmilll Ke LR E 1 The importance of the Insulin Resistance Syndrome, or .
perhaps more accurately, "The Pluri-Metabolic Syndrome", lies in its consequences.
The syndrome is typically characterized by varying degrees of glucose intolerance,
abnormal cholesterol and/or triglyceride levels, high blood pressure, and upper body

obesity, all independent risk factors for cardiac disease.

Following a meal, a person suffering insulin resistance will have elevated glucose
circulating in the blood, signalling yet more insulin to be released from the pancreas
until the glucose is taken up by the cells. Experts suggest that 11 to 25 percent of the

adult population may be resistant to insulin to some degree.
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hydr ol ysates, specifically casei nogl ycomacropepti de

can induce the release of GP-1, a peptide known to be
we apabbs2nf potentiating gl ucose-i nduced i nsul PEIT/EP2004/007094

secretion as well as stinuléting proinsulin gene

expression and proinsulin biosynthesis. However, mlKk

protein hydrol ysates are known to have an unpl easant

T O TR S N L —
i i 2 I lLd-wi d .
o AGLET8 100 NSt P RERR! Bt

UthPatesd AipplitatéoraNo. 20030004095, addididanato MRABSaHE& U ilk protein
i.n_preventing, treating and/or inproving conditions

hydrodvsiafest meciiqally Paprinoelicemastrepeptile|can isdwmedhorelease of GLP-1, a
iLAsul i n resistance. reover,, such a nmeans shoul d be
pep Bt G 5B Ge sinhar i et Gicas enectesretion as well
as Wehlilakin fos QI 'TRRY idhhq g | .CBi hoyl d o mi
be easyg}%got esike_ %g %ﬁ%@%srlggéfﬁ(ti glhﬁggjrﬂni %ﬁ S%ﬂg?/sﬁsdegiogf ever, milk
proteintydray siteeare mmetoeNmtannméﬂétgié@ﬂbiuapfa@w WHich may adversely
fmst ahol i ¢ dysfunctions and conditions associated w th
affggl pationtomplianse weth 3 regime pasedrrnthesespriodyctan ef f ecti ve
amount of a conposition containing intact whey
proteins The inventors have found that intact whey
Duph6tied Merdagfhiscirabd FittebfedPeh i | o 1
pl asma am ngiggci ds as opposg% P%h‘gg’%?éﬁgéggﬁgﬁé g%anglng lifestyle
of thes sbgictphibere a@xistarareced| mwihe alit gespoaidensdditibed] mBSKICBseful in
a mld but. prol gnge,d pl at eau of hyperani noaci dem a
preyeiying, eireqting an@opimpraying gengitionsc pssocigted ¥Gy Type 2 diabetes
: - ; tein be present in the
e AL r Mokl bE VORI il miead s b, ettty free

frome dpatvanpagioak adilly-efre@s well Ve hght  diabets
pr ef er abl yggll to 60 % by vve?cgné?m g%?}%noh% Oé?le et?acllg}bfucs’ and
shopld boeapy toddke Wi ght and nost preferably about 25 to
35 % by weight, on the basis of the total dry weight
of the conposition. Preferable the whey protein is

Thé ‘fa?é’s%nﬁ"'{ﬁ?\)énﬁ'bﬁ;ﬁjo@ideg el %?et}ki’&f ;bg Et?ébg%gte E)?%Vg%lﬁt{}%dz\%e ﬁgproving

proteins have particular e

metabolic Zysfuabtoes apdtdoaditons AGCRiatbAIVID TR StHMES mellitus by
carried out_intact whey proteins significantly

admipistesingean ¢fEeqhive draunb af apehpesitiet cettimngintiat suleyproteins
as determ ned by an increase in the nmaxi mal plasma
concentration and bio-availability of pro-insulin,

The inventors have found that intact whey proteins induce a dramatic but short increase
in plasma amino acids as opposed to proteins such as casein which are more slowly
digested and which induce a mild but prolonged plateau of hyperaminoacidemia (Boirie

et al, Proc. Natl. Acad. Sci. USA, 1997, 94:14930-5).

Intact whey protein may be present in the composition in an amount of from about 1 to
90 % by weight, preferably from 5 to 70 % by weight, more preferably 11 to 60 % by
weight, even more preferably 21 to 40 % by weight and most preferably about 25 to 35
% by weight, on the basis of the total dry weight of the composition. Preferable the

whey protein is sweet whey protein.
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insulin and C peptide. The C peptide results fromthe
formati on of biological active insulin from
w@e@siossed i n and serves as an indi cator show nBCTIBR2004/007094
much insulin is produced i an individual. C peptide
is considered to represent the nost accurate indicator
for the production of insulin in b-cells. In other
nhance post-?r andi al

wor ds, i ntact .whey proteins )
1t AR b6 A e AR b s B € mertionies e siaior spaauseption by

gr@ldli'gétgeﬁpeﬁﬁ I3 I g.Ppatients 1.o.a standar .
t%lpmeal 2%:md St Ee . |%e‘?§ccog&%ge%og}e- %ﬁlgﬁegi éﬁélg%sobﬁ%ilﬂ{éﬁfquley proteins
sigmifioznetkse thdpyase tBe i ydRaibh almvitirade@fetiRYoft ilSIIRCas determined by an
. accurately nodul ated by such proteins. The present
incredpipdai thicomawimal alagmabeonsentration i amde basavdilabilitar g pro-insulin,
. parts t he ul ation, which are not_suffering.from .
mS‘.ﬁH& apd ?‘PSB‘?%‘{? gﬂl?eazﬁepﬁ*% éeﬁﬁtﬁi “§B@t be fopmption of gttlologwal active
insWl L $&IM » prBUh r.ge p risk to e
Mevel op ‘any %‘?ﬁ{sgﬁg %?Vsegr%era g #lg?{a}gdéfr Slg)b&ém oﬁ%&hrpblﬁh insulin is
producd ifi eh midigana! iCGpgrtRid Bposhdidatd tVOFPRMBAL tI most accurate
. ,enhancenent of post-prandial insulinema is also
indigptor |for the Brodsetionyof g1subin e B-epllsu s otifer peordsnistact witey proteins

e fecovering fr I seases or, trauma |leading, .

ont o bR Sunf S ERE e el Ferentboh N Mest pt the insulin
resORES AT diabbile SatiBed | foNa | NALQ! | i -prandi
. ﬁr@cegsar? for ei)r?ulscl e n%ssarﬁfaélr(ﬁt enané:lgd %%&gﬁ h(?f pi?sécrprandml
insybipsmippacmdiletl byndietirpeathydertel ofe huebetRsullay A¥bdiated by

nmuscl e mass accretion in exercising persons, is
SUCIBIR$IG- for patients suffering from nuscle depl etion,

and supports nuscle maintenance in elderly persons.

The conposition as descri bed above may of course al so

Thebsrestge GoiPositivn WANMERGE WrhigH ifeRSt ﬁ)"i‘lléx%? 5{}&19@ RO Bbpulation,

food product or a pharmaceutical conposi
whighyard gl suffeyingoldmriesulint esistancheordipeed dikbetesmellitus at present,

roviding at least 0.1 I ntact whey proteins per k
but f ag}ga%ﬁg?ﬁ%?t FOMR apFigk i dpelonany pbsesd élsgrdqli%égﬂlex/\ﬁlgﬂyto a high

‘P ej - K BY.Y YN0 rin bef ore.or .
ik S BB Bl ) W, "o RAR, 1 ot pranci
insulineiné0ipaisei highbatiehydi@ties ot Sidapalod p@Mnsi Su@¥s patients
meal conprising at |east 150 kcal, nore preferably at
recoveeBsg frogy diseases orteavmemireding tormisclpdepletian) gxercising persons or
eldeglnt eral ly adm njst.rabl e, sua?)h .as_in formof a powder,
| P Rt dtPife!s gt & 8]:5?1;11@61-06‘Pi PCepwe fgpanuscle mass
maintBRart@ MArbive! 1%@H pRSt-HHah&&H ibulinemia therefore promotes improving

muscle mass accretion in exercising persons, is helpful for patients suffering from

muscle depletion, and supports muscle maintenance in elderly persons.

The composition as described above may of course also be used for the manufacture of

a so called functional food product or a pharmaceutical composition.

Particularly good results may be achieved when providing at least 0.1 g intact whey
proteins per kg body weight, more preferably 0.5 to 0.8 g intact whey proteins per kg

body weight, e.g. during, before or after a standard meal, in particular a standard meal
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consuned or adm xed with various foodstuffs, in

particular to ready-to-use snacks, dairy products or
waleiosken32dr used for the preparation of an or aPCDEP2004/007094

enteral nutritional conposi¢ion or a fruit juice. The

conposition according to the present invention may of

course conprise other conventional ingredients, such

as vitanmins a es, fat

nd mj ner el a od
compsing; qRsRopdgates. 14 S 3%1’%1@% s B CBrThe 4bJRL 150 keal,
amount of between 30% and 150% of
mor@%ﬁb&ﬁ%?%&%% ed (daily) dietary allowance) per
dai | y dosage. Additionally, one or nore food grade
emul sifiers may be included in the nutritional
The comyositionois, preferabs cnf@mllys@dimmsrabd@csé@ly les tim AR jof a powder, a
acid esters of non and d ceri
liquidp gRUCEHErat, Ity @ e sto- glfl %&f%ﬁedﬁ‘ﬁe?% OSIQ‘?IFnCIaﬂ S, directly
e p n .
consgﬂedag{ %ﬂwc(%g%gﬁ I]?%c]ﬁ esire dgt%f]?’i g{rl s ellﬁ%e{rd g%{dﬁt}agﬁe snacks,
dair o diti® by rRkEBYr Bedi el the @depardtian bf ph draloor esteiad nutritional
Included, it preferably conprises about 5%to 40 % of
comphgitiener gyfryitgaesur ed in cal ories) on the basis of the
total energy of the conposition; preferably, about 10
% to about 20 % of the energy. Any suitable fat or fat
o rise other
The RO AcARAEAN) INERRER, ficfion Infyof Oy totnpr
coneatiohemengreiiientss woth aseritamins end nmoierals,c dietdryt Gbtes, fat, food
lecithin and the like. Animal fat such as mlk fat may
addisivepetse added if desired. |f a carbohydrate source is
included, it preferably conprises |less than 10% by
wei ght, preferably | ess than 5% by wei ght, nore
In pEﬁRfuﬂrab tgmhﬁsﬁldtrﬁﬁl@ral?ﬁﬁ)(/ B’é%x@@ént% ah H@ERiNP OF betvaitn 30% and
or sofre applications, suCh as e.g. ready-to-use
1500 vErEs @Acdﬁ@asccbmmnadw ¢daitiyadictuge calkmmp@)h per daily dosage.
essentially free from or conptise Ie

Addigangly, me Gromeres ot sa ﬁ%ﬁ)&g cifigdenghe nuitional

ent )
con GG SUSESE ) 35550 0 9L, S, o g
JecitMief &E@%Und egs di ridls %rby riEitgbt themo€nSimil&ly, suitable food-
preferably less than 1 % by wei ght of the

accappahde saltcdal/ omfeshilitars orayesappinchleions such as

ready-to-use snacks, however, inclusion of a
car bohydrat e

If desired, fibres either soluble and insoluble may be included.

-’

If a lipid source is included, it preferably comprises about 5% to 40 % of the energy
(measured in calories) on the basis of the total energy of the composition; preferably,
about 10 % to about 20 % of the energy. Any suitable fat or fat mixture may be used.
Vegetable fat is particularly suitable, for example soy oil, palm oil, coconut oil,
safflower oil, sunflower oil, corn oil, canola oil, lecithin and the like. Animal fat such

as milk fat may also be added if desired.

If a carbohydrate source is included, it preferably comprises less than 10% by weight,

preferably less than 5% by weight, more preferably less than 1% by weight of the
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source may be advantageous, preferably in an anount to
provide 1 to 70 % nore preferably 25 %to 45 % of the
wep@sgyosen basis of the total energy of the  PCI/EP2004/007094

conposition. Non-caloric sweeteners, flavourings and

f ood- accept abl e col ourings may al so be included. A

particul arly advant ageous enbodi nent conprises a

| iquid conposition such as a ready-to-use. beverage .
compasdilen JipriPRe AP Aoy S dbf-& LA R PEFCTages Coppasitions

| LN fide 64 S 596 by weight

are B OO e hAIB R0 el L DR by woien

of, rentPSaceharides! Uf @sorosssobafidesdrieCiresany, dacssenpilenmsdt adl tagatose
wth mnerals, vitam ns and/or carbonic acid, if

eachdusfarehly aBewunt dgrelost Bapr4& by fvaight, orore perfeesbile less than 10 %
| ui.ces provide addjtionally the, advantage, of .
by el PLGOU PITALD Rt & oS VARG iRongsepecharides. In
e 90t 2AR01SuELOTRL eRNnBfus®n of a carbohydrat
Otheﬁhﬁgﬁl%?gﬁglsa%n%o%n accorWt hg prsege(r)lt a carbollydrate
sourtd eIt beradvhmtagevus) prafarablyj i easarsowah tasprovatege,to 70 %, more
apgl e, Joi neappl e, grapefruit, lenon, |inme, nmango, .
prefsablyi n7f touist % cdltereensegy padasip oA Hisdptal eaergy of thgeemposition.
grape, tomato, carrot or conbinations thereof may form
the basis for a ready-to-use beverage. Aliquid
CAIRRS IshieRRnBRY ERARIhSE ddd0TdddtadRpfibldoddYoutigdhinay also be
Nonpre er asbley Pr o% 21 to1 %O % by vveiaghP, nost pr efggr agyya
inclddedm 61 to 75 % by wei ght, of any of the
bef orenenti oned j ui ces, beverages, water or m xtures
thereof, and from3 to 89 % by weight, preferably from
20. to 79 9 | ref y, fir 39 %
A v e b 8 R SESEARLY HEBR FanhSgy o s o
ready RYKRE | Fera2B Basd orPfiriihuitat Mdgetii@hticef wabe:, liéstohid drinks,
conposi tion. A |iquid conposition will prefer abfy
carbomatbd dtavbuted 20nks, spfindiighs, ieas,acaffasheylaipy qredusds, meaie and/or
preferably 5 to 12 %b ight intact wh proteins. .
vog RaIE nOHBE s T U5 S BNl SVERER OPAY o (UDR FEIe RS BARY minerals
oo i EVers - 5 : . -
s USRI 850, LBl PUMAD L s
provide BadiabAAN: thecddvanapplof cotpiBigy agenaeconmpandi dtgven enzymes
standard neal may e.g. provide per dosage (i.e. per i
and pramdard adeantygers conplergersntion oh etnuipdgnal coruiosgiongccording
to tﬁggﬁgr%généclglgfﬁxgt&[@{ f }rﬂ%rt%uﬁgr, %ru%%gr guc%u %Q glraggexegg g, tf:)\ﬁleapple,
grapefruit, lemon, lime, mango, passion fruit, elderberries, cranberries, currants, grape,

tomato, carrot or combinations thereof may form the basis for a ready-to-use beverage.

A liquid composition may comprise from 11 to 97 % by weight, preferably from 21 to
80 % by weight, most preferably from 61 to 75 % by weight, of any of the before-
mentioned juices, beverages, water or mixtures thereof, and from 3 to 89 % by weight,
preferably from 20 to 79 % by weight, most preferably from 25 to 39 % by weight, of a
composition according to the present invention, on basis of the total weight of the liquid

composition.
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according to the present invention (e.g. according to

instructions on the package) with a beverage of their
webwsoe32Al t ernatively, a food product may be BCTF/ERed007094

with a conposition accordig to the present invention.

For exanple, a fernmented mlk, a yoghurt, a fresh

cheese a renneted mlk, a confectionery bar,

A P SRR TonD B il A i,
i :
mor T o P2 PR R bR AR b ot or by, ot

| east 0.5 % by weight, nore preferably 11 to 40 %by
wei ght, on basis of the total weight of the food

Advpmtag@mxsly, Rowsyeppgs dgeotsling ththeeprasmy invengionaddliver Sabéﬁ/é50 keal,

oot B 51 P05 1 e 207 ¥ g pppation.

For % peB% 8:%%2%%{3'&%%@3&868 a%tﬁﬁfa?&%e%yﬁa?r EQP%{V?&E per dosage

t an easy sol

(i.e. paN@BEdard nradt 400035t af iritaxs Wheygo@insThus,
conposi tions according to the present invention may be

hel pful in si gnlflcantly |ncrea5| ng the quallty of

0t bk Sony 085, A B0 S AP LAl A SRR ostion

accdr@nglth %%%Qeﬂ %we%oﬁf(e na&%}&hg ko MatALLibRNGH tﬁe%dakagb) with a

In parti ar tor patients suffering from nuscle
bevedegd ef thein chvickor supporting nuscle

mai nt enance. Conposi ti ons according to the present

invention may be designed both for human consunption

Altep BS%VG ul afon ER’é‘Bgﬂgm g‘&d&b %ﬁg&?ﬁ gwrlgﬁ?or e r(r)gfﬁ?m accqrding to the

pres&ﬁtoi%*@ﬁtﬁmagﬁp Eﬁérﬂlfllet 9 fifRnBIEHERT a lyOyRRL, DftegH ek a renneted
he advantage th they may be expect ed to be hi ghly

mlllaacequecndmmt har, boerkiinst resread fialey onbers) ar dninlatradk cmwder S0y~

S LR Ay SOl e i
e-ef , t 0

P Sy PR RS OB S o s o

weidlasiese preterdBly eto 4D U by lweiglet, on basislof thotsalneeight of the food

product.

Food products or beverages as detailed above, provide the advantage that they may be
consumed shortly before, during, or shortly after a meal by a person, in particular from
a person suffering from Type 2 diabetes, and permit an easy solution for enhancing
post-prandial insulinemia. Thus, compositions according to the present invention may
be helpful in significantly increasing the quality of life of large groups of the

population.

A composition according to the present invention may also be used for the preparation
of an enteral nutritional formula, in particular for patients suffering from muscle

depletion or for supporting muscle maintenance.
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According to another aspect, the invention also

provides a nethod for treating or preventing netabolic
waly®snoeses ons and/ or i nproving conditi ons assoRPCHEPRIH04/007094

with Type 2 diabetes nellitus or insulin resistance

whi ch conprises adm nistering an effective anmount

i ntact whey proteins . The foll ow ng exanples are

given by way of illustration only and shoul d not be
Compasitipae acepsdingnior fiegprasents ibjestion maay ée @s1grt®d both for human

pres nt a i cation mple 1 Influenc r.ot ei
corBiyGDiRG Rl Hor ERARLIOTEL PestumRATo T BRI b By for dogs and
catEffect of the protein digestion rate and conpares the

effects of intact whey and casein proteins. The

foll owi ng abbreviations are used: ( max is the maxinmal

pl asma concentration of a conmpound, Tmax is time to
Allabﬁf@v@lmﬁaned Awodpetst Recaading G0 dthe tpesept aiswention provide the

o B e Yo P R bhoomsumers o s

e T t e
o St T AL A, o 1

essqtiallgi freovuif cindesirgt @idedléfiigris. OMoaed’x@p,l CordlpgeabdbhD ﬁccfcﬁtﬂﬁag to the
(labelled with code "SI " belo Treatment with
presfng dnyentiopaaseisssqntielii free a528p epsapt dasites and may be regularly, e.g.
dai accto ro perite AG Switzerland), a conparative
]}5’ SEEYRBr ovi di ng an essentially slow protein
digestion rate (labelled with code "S2" bel ow); Each
regi mnen was a protein powder and was reconstituted in
Acca)rdinguiod aficthen bspest, xiheginteftion alsoppatvédes panethodwiok Hreating or
water, This solutiaon delivers 40 kcal and 1Qg
premrgtn& metgelio gysfgnctiogs @aﬁ O ABPEYENY epaditions ﬁssegztateélnwh Type 2

dlal)%% I?ﬁel&l%l g(gjvér%ﬂlﬁ Ifegfs Ql \%chpo %mﬁﬁée%hgdél&v%cgr(l%g 1 Fffectlve

pro was a mnls as par

amét&@hnté@t\kﬁe’:}i oEi®W 38% car bohydrates, 15% i pids and
47% proteins). In order to obtain a high insulin

response allowi ng for product discrimnation, the
protein solutions were
The following examples are given by way of illustration only and should not be

construed as limiting the subject-matter of the present application.

Example 1

Influence of protein on the insulin response

This example demonstrates the effect of the protein digestion rate and compares the

effects of intact whey and casein proteins.

The following abbreviations are used:

Cuax is the maximal plasma concentration of a compound, T, is time to achieve Cay,
AUC is the area under the plasma concentration curve versus time, and p is the

treatment effect.
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i ngested with carbohydrates and |ipids (bread and
chocol ate spread) and the anmount of protein was

wo edoanvoses y hi gh (around 2/3 of the protein daPCHEP2004/007094
requi renents). Study setuplThe study was designed as a
doubl e-blind, single center, exploratory, random zed
and controlled cross-over clinical trial. It has been
carried out at the Centro Antidi abetico, Azienda
GCspedal i era de Padova, Italy. The subjects were Type 2
di_abetjc patients. The treatrrents were blind to

Thﬁ&@t%mgragtalepweﬁ%a idsferedar f . Patients received
once each treatnment_ with a _wash-out_ period of at | east

o Ilrgaiarent pwithewyeet r@h@mpt@m Tpelater (ageniedanhdMr ¥ afedAea Foods,

b f.b b
ALt S B P Bubp R OrAden BREPEL Wavthed witn
S&,ﬁ@dghegelb@) be regularly visited at the Centro

Anti di abetico of the Azi enda Ospedi al era of Padova.
. gf’l‘gaﬁﬁ’t‘}ﬂt Uv?/it? Nmidellbe rda@etﬁ’eg}q‘onﬁﬁ(r %SQBan,[ngréfﬁ@rﬁac?éprosperlte AG,

ease; ective endogenous 1 nsul1hsecretion
[Ssvipeplandy armmmstwqomkmafptr@wdmg a egsagmﬂyqlambtdlﬂ digestion
age: 30 - 65 years; < BM (Body Mass | ndex) 30 kg
/ramlamﬂﬁdﬁgthd@dﬁi"ﬁe bﬂPW)her i nf or ned consent ; di et
and/ or OHA (oral hypoglycaem c agent)-treated. The
exclusion criteria were: treated with insulin;
Eaglatégimes wdstprotels maveler and evasr I@Ctatxsiitetyd an a liqwd form by mixing

10, 6 profearat 6t St DOt R vty st seluishdqfiyFly 40 keal and 10 g
pro% et?e?eﬁ)O v\% i) db%%%te éé%ﬂﬁé 9 ﬁ@teﬁp% )g}f/tvll ?% l1ﬂu1d formula/kg

ents 0 cannot cted to conp

bodty eeidhe (BW)Q0r7 g ptdtyingday BVE). fiatvhs gdmtmt’taatech @s part of a test meal (6
participated in another clinical trial during the |ast

kcaa/k@oamssw. corbet drdies, DO Wipidigast 47Hi Brostingy In Rager 1o obiain a

higfy e FREosoEl penEc Faoeid bRk i St Ea glokdh otttions were
ingBQl SviREEAHEhRGkes Uhd TPidse@heddPahd SHROoRAL b5184®) SRIGHE Amount of

interrupt the OHA therapy. At test day, the patients
proteimevdsaelatieclydsgh (aabuad Elé?»rofcthe protgintdailgstquicemeiits)er

placing an indwelling catheter in the patient arm and

taki ng two basal bl ood sanples, patients consuned the

test meal. The test nmeal included a liquid formula
StudshseduBi ng one of the treat nments. Bl ood sanpling was
Thgn%]q{eg]ygtéza%égsgg{%dt a:e};gq d%lgp %?Wfla Ring eocen%ezro exp %9 atgrrgl? 1’8].h8 omized and

controlled cross-over clinical trial. It has been carried out at the Centro Antidiabetico,
Azienda Ospedaliera de Padova, Italy. The subjects were Type 2 diabetic patients. The
treatments were blind to patients and to the study staff. Patients received once each

treatment with a wash-out period of at least 2 weeks between treatments.

The study was performed on Type 2 diabetic patients of both sexes aged between 31 to
65 years from the outpatient diabetic subjects scheduled to be regularly visited at the
Centro Antidiabetico of the Azienda Ospedialera of Padova.

The inclusion criteria were: more than 3 years of disease; defective endogenous insulin
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Data col | ecti on, managenent and validati on The

follow ng data were col |l ected: Testperiods Bl ood
waraneses s: for each test period, the bl ood WeSI/EP2004/007094

collected for 190 m nutes (12 sanpl es before and 8

sanples after the test neal). Then, the follow ng

pl asmati c paraneters were neasured: am no aci ds:

tauri ne, aspartate, threonine, serine, asparagine,
secgthma[ﬁap@tldglrammealioa%r lmluc@gyn i< mgdmblaiagies, 30 - 65 years; 18

< B{ML Qgﬁ)ﬁi}’ p’ﬁﬁ @eﬁ£< 38;1{5]{,1173 I11?\%0 onl aﬁié%hé}ﬁln%rﬁleﬁ Consent; diet
and5NOHN {}Eo }I{){Vpggg)%aerﬁ csg[geﬁt YigeAQM argi ni ne. hor nones

and net pr ol nsu Insulin, GLP-I, GP,
gl ucagon, glucose, G pepti de trigl ycerl des and total
chol esterol . Ant hr oponetri c neasures: i ght__and hei ght
The iexeliisionestjicar Gere: ttrsf@tqdeg\tlthmullnspawrg@ ieidh medeaseigsto severe
nned in.th

wides e By B RS SR AP B el RS, 95 BisriB0Bathies gther than
dlaﬁetleé rh%arm?gb%&ge%% 8f Eher@ﬂﬁrbctvuahﬁng hEalb¥Rrpti GRHABBS who cannot

‘sex fixed effects and subj 8ct as randdm effect .
be éh&:cte@lStUlcbﬁlplYl olithdiae treramentstanaalycattvipatingor hadng pabticipated
confidence interval for nmean difference. The rejection
in gnethar ciipicst el during thetlask I mpathsayies o ths brginming O@st study.
The statistical anal yses were done using SAS software
(version 8.2). Calculations of the kinetic paraneters

t r
S R T W I
last®d & UWSTwAMS-fout Hobds bEfc)re (ﬁd"‘éﬂrn% test 28y, Vbﬁ@ rpﬁtﬁnts had to
is the i t| nme value, Qis the i concentration value, n
intérsupittiee GlbD reray. tAtrreshualyuths patidn®s cametthdhé hegwitah after overnight
fas%&%&ﬁg%?@sﬁ%% lgldvxpe?ﬂr?g%gt Eetserv%/grtﬁe %gtllgrycl afar}ne dana tlafgi%g two basal
blood samples, patients consumed the test meal. The test meal included a liquid formula
containing one of the treatments. Blood sampling was done at -10, 0, 10, 20, 30, 60, 90,

120, 150 and 180 minutes of the test meal intake.

Data collection, management and validation
The following data were collected:
Test periods

e Blood parameters: for each test period, the blood was collected for 190 minutes (2

samples before and 8 samples after the test meal). Then, the following plasmatic

parameters were measured:

" amino acids: taurine, aspartate, threonine, serine, asparagine, glutamate,
glutamine, proline, glycine, alanine, citrulline, valine, cystine, methionine,
isoleucine, leucine, tyrosine, phenylalanine, tryptophan, ornithine, lysine,
histidine and arginine.

=  hormones and metabolites: proinsulin, insulin, GLP-1, GIP, glucagon, glucose,

C-peptide, triglycerides and total cholesterol.
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Resul ts Conpliance For each test neal, the average
anounts of bread, chocol ate spread and protein drink
wW@e®@sa032% 3.97 g of bread, 20.85 3.00 g of REDEPi0a1/€7094
and 487 70 g of protein dngnk. Primary outcone:
Plasmatic C peptide The kinetic paraneters of
C- peptide [AUC(0-i8 gmm Cmax n < Tnmax) fromthe
treatments are sunmarized in Tables 2. Tabl e
o 1A_1§hmm0{frmimc BRAsures: Jyaigifend; hedehit imgnadistely; hefore the test meal.
DESCRI PTI VE TREATMENT STATI STI CS "Wey protein" Sl
"Casein" S2 N 12 11 Mean 672 572 SD 268 213 95% Cl
[502; 843] [428; 715] M ninmum 385 291 Medi an 570 552

StaVR¥c i Retifold 901 122 82 [ S1 - S2 ] (SE= 35) r 50:
_I9‘3£1—|v§a'n—st andard deviation; [ ] : 95% confidence

interval .for an:, SE. Standard error of the nmean; SD
Sta{gﬁlﬁﬁ]\éﬁq}yﬁéﬁ %Iflfééinbnfgthé_lpr(’gb i dence interval). The
Thd iRy | Al §dcbdddrN&dtBorh &0 W lank§z8d %2' 1§§ix§$ﬁt lidear mixed-effect
different between the treatnments. "The AUC of treatnent
mofl&2yithcths éwn"t}eatmensts gmidf dexaast fiyed effiects thdrsupjskt as whrelpm effect.

rotein" r 0.002), Table 1-b: Crax. of C peptide
Th?p ﬁ‘@g}lﬁﬁ ]inc]w@%mim #/)Etm%mi@ﬂrm BfYecepn age interval for mean
diffREQLcE! pll“lhes'l'ejel:lc?l% ©ldVel T4 statistical tests was equal to 5% (p=0.05). The

statistical analyses were done using SAS software (version 8.2).

Calculations of the kinetic parameters

AUC is the area under the plasma.concentration curve versus time. It is calculated by

the trapezoidal rule as follows:

n
AUC= > (Tu1—T;) (Ciry + Ci—2B)

1
23
where T; is the i time value, C; is the i concentration value, n is the number of time

values and B is the baseline value. The kinetic parameters were calculated using

NCSS2000 software.

Results

Compliance

For each test meal, the average amounts of bread, chocolate spread and protein drink
are 27.46 = 3.97 g of bread, 20.85 + 3.00 g of chocolate and 487 + 70 g of protein
drink.

Primary outcome: Plasmatic C-peptide

The kinetic parameters of C-peptide [AUC ¢.150minys Crmax and Tyc) from the treatments

are summarized in Tables 2.



N 12 11 Mean 5.1 1 4.33 SD 2.23 1.47 95% Cl [3.70;

6.52] [3.34; 5.32] Mninum 2.76 1.88 Median 4.90 4. 36
woveoosionsesd0. 40 6.20 0.94 [ S1 - S2 ] 0.84 ( SERCDEBH)4/007094

0.21: 1.67 1 Mean standard3deviation; [ ] : 95%

confidence interval for mean; SE: Standard error of

the nmean; SD (standard deviation); Cl (confidence

interval). Cmax, i.e. the maxi mal plasma concentration

of the C-peptide, is significantly different between

the treatnments. The Crax of treatnent [S2; "casein"]

is significan L |a=;,|n" =
! 0159 e pwwfe il aPW@/bm n,,,,,r) oiés}w ridpEFALEI n"]  (p=

mDESTROASOR! BTLVE TREATIVENT " STRENEVENE - Whey protein”

Sl SCAESTHCS S2 N 19Whey pvpiain” $17 129  SD 24%Casein'g04 C
[D2; 132] [93; 165] M minum 80 15 Median 127 138
Vewdgum 145 206 [ Sl - & ] -10 34 (SE= 14)577 -40: 19
r+SD 268 213

959, CI [502; 843] [428; 715]

Minimum 385 291

Median 570 552

Maximum 1213 901

122 + 82 (SE=35)
[S1-S2] [50: 193]

Mean = standard deviation; [ ]: 95% confidence interval for mean; SE: Standard error of the mean;
SD (standard deviation); CI (confidence interval).

The bioavailability [AUC o.130miny ] is significantly different between the treatments. The
AUC of treatment [S2; "casein"] is significantly lower than [S1; "whey protein"] (p=
0.002).
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st andard
for nme

Mean
i nt erval

W@ stoasaisezl devi at | on)

i.e. the tine t

devi ati on;
an;

[ ]

0 reach thel#axi nal

: 95% confi dence
SE: Standard error
Cl (confidence interval PCT/EPBER$/007094

of the nmean ; SD

pl asma

concentration of the C peptide Chmax is not
significantly different between the treatnents (p=

0. 43).

Secondary outcones :
Proinsulin Proinsulin is a precursor of

Hor nones and net abolites

i nsulin, which

i s obtained after cheavmgs, of chhmiInpapti deand af t er

f prratton—of—SS—bri-dges—Fhe ki-netic—paraneters of
proPﬁ§Wﬁ% C (0-i8qm> Cax HHH I for the
t { ca¥PASHSBICET e | sunmitWheyedotéin” Slabl e[ 2. Tabl"€agin"i2net i c
paNanet ers of proi nsul i ni2Kl NETI C Dj FFERENCE BETWEEN
THMedREATVENTS | TREATMENB.IPARAMETERS [ S1 - S233 EFFECT
76 .sH189 AUC T(pM ~ mnpsp > 0.05][-3297 18341 87 Uma
(o % P1> 0 05 [II; J.bj [3,{0059] maxi( n?_mp >[3x%4 ol 29
- Bl vea Stangat devi c}LﬂSUII, 1 907 L,UIIIL efice
i REEEV 8 —or—ean d.ffer'f‘ ree—Between—1—+6—3138

.3@‘%’5 the plasmatic 438unt_of pr-oi nsulin 436
( M‘P,‘-H?HB‘I ability) and ChE® of proimnsulin \I\llff’]zof he
tf psat-reent [82 "casein"] does Oﬁ‘b?fogl(%ﬁoﬁ?)cantly di ffer
%' §£]nl) % Ibl(%@ﬁi stan aﬁ;/él}sl% aSé’ﬁlconHencegnher\P {f? rlemae uéé Ftand?rd error of the mean;

. I'nsul |n

Ciax, 1.€. the maximal plasma concentration of the C-peptide, is significantly different

between the treatments. The Cp, of treatment [S2; "casein"] is significantly lower than

[S1; "whey protein"] (p= 0.015).

Table 1-c: Tpay to reach the Cygy, of C-peptide [min.]

DESCRIPTIVE TREATMENT
STATISTICS "Whey protein" S1 "Casein"' S2
N 12 11
Mean 117 129
+SD 24 54
95% CI [102; 132] [93; 165]
Minimum 80 15
Median 127 138
Maximum 145 206
-10 %34 (SE=

[S1-52] r-40:(?91 W

Mean = standard deviation; [ ]: 95% confidence interval for mean; SE: Standard error of the mean ;

SD (standard

Tmax 1-€. the time to reach the maximal plasma concentration of the C-peptide C,qy is

deviation); CI (confidence interval).

not significantly different between the treatments (p= 0.43).

Secondary outcomes : Hormones and metabolites

Proinsulin

Proinsulin is a precursor of insulin, which is obtained after cleavage of the C-peptide



The kinetic parameters of insulin (AUC (o_i 8qgm n>
Cmax and Tnax) fromthe treatnents are summari zed in
w@aiwsm0Bd25 Tabl e 3: Kineticparaneters of insul i PCHENGM/®7094
DI FFERENCE BETWEEN THE TREATMENTS TREATMENT PARAMETERS
[ SI - S2 ] EFFECT 1052 1139 AUC [(mJ M) * min] p >
0. 05 [56 2049] 13 12 Crax (mMJm) p = 0.014 P; 24] -737
Tmax (m n) > 0.05 [-40; 25] Mean standard deviati on;
and affer: fow%%mﬁs §e‘?ﬂ§igelsnﬂé¢ kiaetie prrameass of PranaRiee AUC o.150min,

Bet m.nutes, the amount of
Coerai i) 208 U BABIT Rt TP ront [ 52.

"casein"] is not significantly different from[Sl;

"whey protein"]. Cmax ofinsulin with the treatnent

[ S2; "casein"] |s %nlflcantlylomer than with the
treatment [S; " kfp FEesPRpees Y BPYTH) . Trax of

[ TRiEric TS ot mistkENGaHETWElN TAECHIEPOINRAN { N@REATMENT
treatEnent S p=086)—Gucagon—Gucagonis a
hor mone f orned 1H%d pancreas  The EFFECT

Aﬁ(}én&’( ﬁ]r aneters of gl uca@®r1{8AUC(0-i80m n Cmak and ;..
%)4 fro he treatments araeostmmari zed in Tabl p ’
Tabl'e 47 Kineticparaneters ofg,gf ucagon KINETIC
C.l BMERENCE BETWEEN THE TREATIMENTS TREATMENT PARAMETERY-05

[ 1 (ago NN | T 2000 £921 1
L LS = sy O] T Lol JIJIJ UIL L
T ) 26 £26 > 0.05
max (I0iN) [-49; -3] P
5 Mean + standard deviation; [ ]:95% confidence interval for mean difference.

Between 1 to 180 minutes, the plasmatic amount of proinsulin (bioavailability) and
Cax Of proinsulin with the treatment [S2; "casein"] does not significantly differ from
[S1; "whey protein"]. Ty of proinsulin is not significantly different between the

10  treatments (p= 0.07).

Insulin
The kinetic parameters of insulin (AUC g.130min), Cmax @nd Trmay) from the treatments are

summarized in Table 3.

15 Table 3: Kinetic parameters of insulin
KINETIC DIFFERENCE BETWEEN THE TREATMENTS TREATMENT
PARAMETERS ) [S1-S21} EFFECT
AUC [(uUml) * min] 1052 + 1139 005
[(nU/ml) * min [56; 2049] p=9
C U/ml 13212 =0.014
T i T3 >0.05
max (MiN) [-40; 25] p~u

Mean * standard deviation; [ ] : 95% confidence interval for mean difference.

Between 0 and 180 minutes, the plasmatic amount of insulin (bioavailability) with the

treatment [S2; "casein"] is not significantly different from [S1; "whey protein"]. Cpay of



AUC [(mg/L) * min] p >0.05 [-1473; 9382] 7884 Cnax
(mg/L) p >0.05 [4; 152] 1524 Tmax (min) p >0.05 [-5;
wQ@ejosheses standard deviation; [ ] @ 95% conf i BETER2004/007094
interval for nmean differende. Between O and 180
m nutes, the plasmatic anount of gl ucagon
(bioavailability) with the treatnents [SI] and [S2] is
. not significantl ifferent (p= 0,13). Cmax of
insylip &4 gﬁlilemaﬂn?l?fé[sgé eSASRHEN] &8 pigniticandy [eypgr thenawith the treatment

.l i fi 1" i f - . T | 1 i
ATl RARAY (10 0180 G Ry e B e AR et
theQre%&)lente@pzbggggyr_es obvious fromthe results above, the
- treatnment with whey protein does not have a

significant influence with respect to glucagon, a
hor none whi ch could give rise to an undesired bl ood
5 GIUGRgIP i ncrease. G ucose The kinetic parameters of
gl ucose (AUC (o_i 80mr Crax and Trmax) fromthe
Gluoagan irempelypeptide hommoneetoringd Talthepsncredsl dhs kinetic parameters of

Ki net j ranet ers of ucose Kl NETI C DI FFERENCE . .

eluggeRpry omme{&wén‘#gwéé%m@@ﬁr%&m&mﬁwwmed igpTable 4.
] EFFECT -14473533 AUC [(nmg/dl) * mn] p >0.05 [-4487;
1592] -7 18 Cmax (ng/dl) p >0.05

Table 4: Kinetic parameters of glucagon

KINETIC | DIFFERENCE BETWEEN THE TREATMENTS TREATMENT
PARAMETERS [S1-S2] EFFECT
3955 %6311
o
AUC [(ng/L) * min] [-1473; 9382] p>0.05
78 + 84
T . 1524 0.05
max (iN) [-5; 36] p-U.
10 Mean =+ standard deviation; [ ]:95% confidence interval for mean difference.

Between 0 and 180 minutes, the plasmatic amount of glucagon (bioavailability) with

the treatments [S1] and [S2] is not significantly different (p= 0.13). Cax of glucagon

with the treatments [S1] and [S2] is not significantly different (p= 0.10). T, of
15  glucagonis not significantly different between the treatments (p= 0.29).

As becomes obvious from the results above, the treatment with whey protein does not
have a significant influence with respect to glucagon, a hormone which could give rise
to an undesired blood sugar increase.

20

Glucose

The kinetic parameters of glucose (AUC g.13ominyy Cmax and Tpyay) from the treatments are

summarized in Table 5.



[-23; 9] 131 Tmax (mn) p >0.05 [-26; 29] Mean

st andard devi ati on;
woreas/00li3bs er ence.

[ ]

Bet ween

95% confi dence i nterval
0 and 180 m nut es,

for

NECT/ARI004/007094

the plasmatic anount of gl uzose (bioavailability) nor

the Cmax of glucose nor t

he Tmax of gl ucose is

significantly different between the treatnents (p=

0. 66).

Inhibitory Peptide) is a

which inhibits the |liberation of

gastroi ntesti nal
i nsulin.

G P (Gastric Inhibitory Peptide) G P (Gastric
hor none
The ki netic

parameters of G P (Mo BraispmireerCrgkeand Trmx) from

t €€ “eabﬁﬁfﬁl&w B?Eﬁ ﬁf]g G MENT
|ﬁ E&N}ﬁﬁetl Cp(.l ClIICl CI o ufEeu T T |\n:r| V’Iglﬁ:éét \tﬂl}sc BE %ﬁ —'
NTS TREATVENT PARAWMSFTERS | S1 - S2 ] |EFFEFRECT
260 AUC [(pM * min] -1p4720585 [ - 442; 1128] 0
AU mgf(jé $0.05 [-10; 9] r&®B2soFjmi U (nin) p >0/05 P>003
[-42; 22] M=an Standard oev Tgom [ 95%
Cmcngfdddence iinterval for S [ f erence. Betweenp 0 ana.os
150-—+m-nutes|—neither the h' shatic-anmpunt of G R
avai | abill it nor 131
Tma>§ (I%hrg y) [-26; 29] p >0.05

Mean + standard deviation; [ ]:95% confidence interval for mean difference.

5 Between 0 and 180 minutes, neither the plasmatic amount of glucose (bioavailability)
nor the Cpgy of glucose nor the T, of glucose is significantly different between the
treatments (p= 0.66).

GIP (Gastric Inhibitory Peptide)
10 GIP (Gastric Inhibitory Peptide) is a gastrointestinal hormone which inhibits the
liberation of insulin. The kinetic parameters of GIP (AUC 0.150miny> Crmax and Tay) from
the three treatments are summarized in Table 6.
Table 6: Kinetic parameters of GIP
KINETIC DIFFERENCE BETWEEN THE TREATMENTS TREATMENﬂ
PARAMETERS [S1-S2] EFFECT
343 + 1260
.o
AUC [(pM) * min] [-442; 1128] p >0.05
015
Cnax (PM) [-10; 9] p>0.05
T . -10 % 52 2005
max (mm) [_42; 22] p *
Mean = standard deviation; [ ]:95% confidence interval for mean difference.
15

Between 0 and 150 minutes, neither the plasmatic amount of GIP (bioavailability) nor

the Cpax of GIP nor the T, of GIP is significantly different between the treatments (p=

0.61).
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the Cmaxof G P nor the Tmaxof G P is significantly
different between the treatnents (p= 0.61). G.P-1I
w@ sioaoageh Li ke Pol ypeptide) GP-1 is a PCT/EP2004/007094
gastroi ntestinal hornone tHh&t has been reported to
stinmulate the release of insulin by the pancreatic
beta-cells. The kinetic paraneters of GLP-I
(AUC(0-i5gm n> Cmax d Tmax) fromthe treatnents are
summari zed in Table 7 Table 7: Kineticparaneters of
GLP-1 KINETI C DI FFERENCE BETWEEN THE TREATMENTS
GLPrEfeinveagorhily\Rolypeptidg) - S2 | EFFECT 234 399 AUC
[(PM*min] p = 0.05 [-23; 490] 48 Cmax (pM p >0.05
[-1;8] 443 Tmax (i) p >0.05 [-23; 32] Mean standard
deviation; [ ] : 95% confidenceinterval for nean
GLH fif 81 2866t BehWERHoRNHaLEA PicAlepited bE sthami@ttiecrelease of
amount™ of GLP-1 (bioavailability) is not significantly
insutlih b ehepanonedtic bdtecelieat ments [SI] and [S2] (p= 0.05).
Cmax of GLP-1 is not significantly different between
The kitRticrReddRRESof GPPO(AGL o HiRY R 8dPT ], ) Frdi0the treatments are
significantly different between the treatnents (p=
sumfagi2gd irMbatde 7chol est erol The ki netic paraneters of
total cholesterol (AUC(o_i 8om n> Chmax and Trmax) from
the treatnents are summari zed in Table 8. Tabl e 8:
Ki neti cparaneters of total chol esterol
Table 7: Kinetic parameters of GLP-1

KINETIC DIFFERENCE BETWEEN THE TREATMENTS TREATMENT
PARAMETERS [s1-S2] EFFECT
' 234 4 399 0.0
AUC [(pM) * min] 123; 490] p=0.
4+8
Crax (0M) 18] p>0.05
4443
Tmax (min) [-23;32] p>0.05

Mean # standard deviation; [ ]:95% confidence interval for mean difference.

Between 0 and 150 minutes, the plasmatic amount of GLP-1 (bioavailability) is not
significantly different with the treatments [S1] and [S2] (p= 0.05). Cpax of GLP-1 is not
significantly different between the treatments (p= 0.09). Tpa of GLP-1 is not
significantly different between the treatments (p= 0.32).

Total cholesterol

The kinetic parameters of total cholesterol (AUC.180min)y Cmax and Tpg) from the

treatments are summarized in Table 8.
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KBNTETI C DI FFERENCE BETWEEN THE TREATMENTS TREATMENT
PARAVETERS [ S1 - S2 | EFFECT -12733318 AUC [(mg/dl) *

worewp/om32%. 05 [-4127; 1581] -6.70 18 Cnax ( ng/BCIEPR2004/007094

>0.05 [-22; 9] 1142 Tmax (mPn) p >0.05 [-26; 47] Mean
standard deviation; [ ] : 95% confidence interval for
mean difference. Between 0 and 180 m nutes, the

pl asmati c anount of total chol esterol
(bioavailability) is not signifi cantly di fferent
between the treatnments [Sl] and é 0.62). Cmax of
chol est er ol |sTﬁ@f8§\|”§FﬁHaf%ﬁ’fSI®§0fﬂ’ ‘fhf’ YRR betvveen t he

|

téﬁﬁfﬁgm ST ﬂlpﬁmﬁmc}gb CREER PHE - TREAMBNENO0! PIREAIMENT

vmn A BB

ifiecan tfFerent—between—thetr

ment
P@AM@T@5§ Thi s exampl e shitle $at administratibn BFFECT

AU%f(fné/élc)*\‘iﬁh’c]h respect to t hgachakasterol |evel in
—fr'rm—ywﬁ—d]és The Kinetic pangters oftrlglycarldes
Coof ®ig@D( OG- i 80mi N Cmax and Trraéag fg]romthe treatnenfs ar¥®03

eyl proteins is not27asBoti ated with a nngat | 2@5

sumerized in Table O Tnhl Ki-peti-enaramet o of

t
Tuor(ATVENTS [TREATVENT PARAVETRERS [ S| - S2 | EFFECT

AUBLRAA ST viCY ) U.ITULU o Ul

i.gl ycerides KINETIC DlFFEﬁEMQE BETWEEN THE p>0.05

Mean22APndfPdevitider, [[(JT9500 Lonfidend¥ iktdrvdD for BeMRlifference.

Between 0 and 180 minutes, the plasmatic amount of total cholesterol (bioavailability)

is not significantly different between the treatments [S1] and [S2] (p= 0.62). Cpax Of

cholesterol is not significantly different between the treatments [S1] and [S2] (p= 0.59).

T, of cholesterol is not significantly different between the treatments (p= 0.33).

This example shows that administration of intact whey proteins is not associated with a

negative effect with respect to the cholesterol level in blood.

Triglycerides

The kinetic parameters of triglycerides (AUC(-180minyy Crnax and T,.) from the

treatments are summarized in Table 9.

Table 9: Kinetic parameters of triglycerides

KINETIC DIFFERENCE BETWEEN THE TREATMENTS TREATMENT
PARAMETERS [S1-S82] EFFECT
s -454 3727 50,05
AUC [(mng/dl) * min] [-3660; 2753] ‘ p>0.
-13+27
>0.05
Cous (mgfd) a1 :
-194 53
i >0.05
Tmax (mm) ['65; 27] p

Mean + standard deviation; [ ]:95% confidence interval for mean difference.

Between 0 and 180 minutes, the plasmatic amount of triglycerides (bioavailability) is
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[-3660;2753] -13 27 Cm (nmg/dl) p >0.05 [-37; 11] -1953
Tmax(mn) p >0.05 [-65; 27] Mean standard devi ati on;

w(Q 2405008290 conf i dence interval for nean differBCI/EP2004/007094
Between 0 and 180 m nutes, 20he plasmatic anount of
triglycerides (bioavailability) isnot significantly
different between the treatnents [SI] and [S2] (r=
0.96). Cmax of triglycerides is no i gni, f.i tly,

not gignyiiaatly Serent NP E it Heampagty ishh AP 2F Je (98 Comax OF
. Tmaxof -trigl. i [ LonL f {f -
wig R 1 phEMERTRER B! g Wbl (5L ARLAT 0 036)
T, T8 B a8 Missé hot dignfiedntiydidteritbetvd@nahe latmants(@t 0.69).
assoCiated with a negative effect with respect to the
trigyceride level in blood. Exanple 2 Conposition for
use in the present invention An enteral conposition
ThiCOHRO sRGwILIRY affmatisitaion ¢fHinait ehey gyosinds nyt abodad with a
KJ/m and 9% (p/v) proteins was prepared from sweet
negatheyeffaco tithrrespsot ttthe trigagridadeste] {ihelpogdr ot ei n i sol at e,
250 g maltodextrin, 20 g non-caloric sweetener, 20.3 g
tri-Kcitrate H2O, 9.2 g MyCl2. 6H20 and 5.8 g NaC
di spersed in 4.7 Kg of dem neralised water at a
Exapgﬂg%rature of about 50-550C. The pH was adjusted to
6.8 after which 300 g fatty phase were introduced the
total weight of the dispersion being 5 Kg. The
Comipeyition ifonuswin thenygeantdBe i steril i sed. The
resulting conposition had an agreeable sweet taste. It
shoul d be understood that various changes and

b ! otHRing WESN btotel RitArdechezgP ddhdiBNoS4.6 K/ml
Angggtgrlic%g?&ﬂﬁ)n Sork ﬁ}n%be i}ggargnt to thosegz)ki I?gg in

and t99e () prdﬁgigrh i\lcdr;q]\;\nq;sechﬁdmmma vdwlipekein isalase SHEEsweet whey
prot\é\gnt ?s%llje}te,dg Oa r;gt }nre]l ozigxgcg]n,t 98 gs gi)rrl-icglo%{]cdsweetener, 20.3 g tri-K citrate
H20, 9.2 g MgCI2.6H20 and 5.8 g NaCl were dispersed in 4.7 Kg of demineralised
water at a temperature of about 50-55°C. The pH was adjusted to 6.8 after which 300 g
fatty phase were introduced the total weight of the dispersion being 5 Kg. The
dispersion was homogenised and sterilised. ~The resulting composition had an

agreeable sweet taste.

It should be understood that various changes and modifications to the presently
preferred embodiments described herein will be apparent to those skilled in the art.
Such changes and modifications can be made without departing from the spirit and

scope of the present invention and without diminishing its attendant advantages. It is

- therefore intended that such changes and modifications will be covered by the appended

claims.
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scope of the present invention and w thout di m nishing
its attendant advantages. It is therefore intended

wao bas/osuseh changes and nodifications will be CPUFERIObY07094

t he appended clains.C ains2l. Use of a conposition
conprising intact whey proteins for the preparation of

a nutritional and/or a pharmaceutical conposition for
treati-ng, preventing and/or inproving nmetabolic
dysfunctions and conditions associated with Type 2

di abetes nellitus. 2. Theyse according to claiml,

wherein the whey protein is sweet whey protein. 3. The

use according to claim1 or 2, wherein the anount of
protein in the conposition is in the range of from1 |

t 0UB8 dfocbyomposifin cpmpfisingbiniact mhey retsirofay,thy preparation of a
wei ght, npre_preferabl 1 to 50 % by _ weight, even ..
ToRaITicab Rl & PparBeR B PRI FHoSe e PLPane andlor
ab 3 % by ' e : I Wi
me?l‘éﬁlio%gl}é ?‘Hgtgbo’f‘icp dgf\ﬁﬁirﬁﬂ&ns b&? doRMtibhs 40b@hted’ With Type 2

e conposition. 4. The use according to any

pr ap@dicindtligsm for enhanci ng post-prandi al
insulinem a, stinulating insulin production, and/or
decreasi ng bl ood glucose |evels. 5. A nethod for

treating, preventi nd/,or_.i nproyin ta ' .
ay Sheret pefsoe e shinch oHeratb Bt PrLd-pbs Sy whey protein
di abetes nellitus which conprises adninistering an
effective anmount of a conposition containing intact
wWhahePiigy atdtsding. tol bimet had 2o fwidreinntl amowhi off protein in the

intact whey proteins are adm nistered in an apoynt of
0. tompogitigy is it the rangresf Homtletond) Yeby W@lgb&dg;e%«ﬁ‘tg)ﬁ#om 5t0 70

% by weight, more preferably 11 to 50 % by weight, even more preferably 21 to
40 % by weight, most preferred about 25 to 35 % by weight, based on the total

dry weight of the composition.

The use according to any preceding claim, for enhancing post-prandial
insulinemia, stimulating insulin production, and/or decreasing blood glucose

levels.

A method for treating, preventing and/or improving metabolic dysfunctions or
conditions associated with Type 2 diabetes mellitus which comprises
administering an effective amount of a composition containing intact whey

proteins.

The method of claim 6 in which intact whey proteins are administered in an

amount of 0.1 to 0.8g intact whey proteins per kg body weight.



