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The goals of therapy for type 1 and type 2 diabetes are to eliminate symptofns related to

20  hyperglycemia, reduce or eliminate the long-term microvascular or macrovascular
complications of diabetes, and allow the patient to achieve as normal life-style as possible.
Type 2 diabetes is characterized by both increased peripheral insulin resistanice and abnormal
insulin secretion. At least two abnormalities of insulin secretion are recognized: in the first
phase insulin is both delayed and inadequate in the face of elevated circulating glucose levels

25 and in the second phase insulin secretion is lost. Several metabolic, hormonal, and
pharmacological entities are known to stimulate insulin secretion including glucose, amino-
acids and gastrointestinal peptides.

Type 2 diabetes is a prevalent disease assoclated with increased life expectancy, increase in.
30 obesity and decrease of physical activity. Clinical strétegies are desperately needed to
control plasma glucose Ievels and prevent complications of the disease. In type 2 diabetes,
as compared to type 1 diabetes, there is an increased prevalence of cardiovascular risk
factors, such as hypertension, dsylipidemia and obesity. A majority of individuals with type 2



as conpared to type 1 diabetes, there is an increased preval ence of

cardi ovascul ar risk factors, such as hypertension, dsylipidema and
obesity. A majority of individuals with type 2 WD 2004/ 082402

PCT/ EP2004/ OWD/®81/082902di abet es are obese. Cinical studi eBcBER0A@PHI
aimng at determ ning whether or not |I|ifestyle changes or therapeutic
intervention at the stage of inpaired glucose tolerance (I GI) can prevent
the onset of diabetes or whether or not tight nmetabolic control and the
class of therapeutic agents can reduce macrovascul ar di sease in type 2

di abetes. Tpettdrapeobabl. énmémlsmwéu@kéongotn@ airﬁ?ﬁgumét&\m;ﬁtﬁg Whe@BPSMARMS and
about 5% Ofl@%?gffﬁv | dual s GI .deve| op bet S eacgg){ear Any option

that can pr chapges ‘?Téﬁn‘%"ﬁB‘?%'mﬁWe'&tfo” |ogse fpiesnce (ch)-'aght
after. Surpahpievghtihe bihseh atdiaatedecndian mdndithlght métebﬁifcfoeﬁfml@fnd hec@ddigiat i on
of at | east, one unsat ur at e st one m no
acid i n i TRk B0 ahictlR PetoRtat Bidabeirbe AMesRlse oAl |y "
sol ubl e 5f i refividuats et G- \ghrideuded's eaorrohy dndatmgut avhaf insjpid uatsakitnylGItddvelagt one
di abet es | r t i wi. t h

ci thor typSbpiclSae fodt &Y alioh Bt ok refbrk il rarSBimEdth RO S8Rl "oy
nut riti onalhightyeacaphyt aftgsi ng only one of the conbination partners and as
defined herein. 15 Hence, in one aspect the present invention pertains to a

combi nati on, such as a conbi ned {)ar ation or pharnmaceutical or
nutriti onalSuswisingli 'fh%no"\ivhﬁa@hfoémrﬁha ha effe pf apomhlagiﬂorwf@t leiastone cis-

pol yunsiat ungiyaskdhihied fﬁd(?' £hid ﬁ1d3at st biRAsrhin®B&d B frdd 13RH 8P bﬁarm‘abélﬁicﬁlyc

conjugated linoleic acid, arachidopic, ei cosalgoent aenoic acid

docosahexadfeirtabiesaf formprtionally g)solyple flogeanda, %Q}F?R?eééfwhy‘?faﬁer & and/ or

pﬂar rr}acteut iopadrally l@ﬂleéﬁﬂbhb HiabBik h’)édﬂﬂfé?iﬂt@éﬂt@ tﬁ@i the bFedhthaA - ctﬁn b@bcﬂn@@ﬁtwmhne of
phenyl al ani ne, va euci.ne_or uc i onal a
ot bl o 11 sdperaie o SRisnghteates dPR gcratie’ Pan deertua s terab s
one di abet egsingediyonaef thercomtbirztion hmnersarptﬂsweﬂsaihmemed fatty acid may be
present _in free formor in formof an oil or 25 fat and the amno acid in

free fdPm or pharmaceutically or nutritionally acceptable salt form my be
present al dfeacarin ome axpebi, et presenhinvention padaingloat esintbiration sushtas arcatmbinefiur t her

CONPY | 51 NG o e B o B BDATERS Whlfihd: Korosighl uABRLHprREG P D1 € carrier.

for simult us, separ
(a) at least one cis- po!yunsaturated fatty acid, e.g. at least one of linolenic, linoleic,

conjugated linoleic acid, arachidonic, eicosapentaenoic acid or docosahexaenoic acid, and
20 (b) at least one amino acid in free and/or pharmaceutically or nutritionally acceptable salt

form, e.g. at least one of phenylalanineg, valine, arginine, ieucine or isoleucine, optionally

(c) a soluble fiber and a non-glucose carbohydrate, and optionally

{d) at least one diabetes medicine,

in which the cis-polyunsaturated fatty acid may be present in free form or in form of an oil or
25  fat and the amino acid in free form or pharmaceutically or nutritionally acceptabie salt form

may be present alone or in combination with intact protein form, optionally further comprising

one or more pharmaceutically or nutrionally acceptable carrier, for simultaneous, separate or

sequential use in the prevention, delay of progression or treatment of metabolic disorders

and in particular type 2 diabetes and disease and conditions associated with diabetes, Such
30 acombination is preferably a combined preparation or a pharmaceutical or nutritional

composition.

A combination which comprises a cis-polyunsaturated fatty acid and an amino acid,
optionally a soluble fiber and a non-glucose carbohydrate, and optionally at least one



sequential use in the prevention, delay of progression or treatnent of

net abol ic disorders and in particular type 2 diabetes and di sease and
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there are additional advantageous effects, such as less side effects, potentiation, i.e. a
20  combined therapeutical effect in a non-effective dosage of one or more of the combination
partners, especially a strong synergism of the combinafion pariners.

in one aspect the present invention provides a pharmaceutical or nutritional composition
comprising a quantity, which is jointly effective in prevention, delay of progression or

25 treatment of metabolic disorders and in particular type 2 diabetes and disease and
conditions associated with diabetes, of the combination of the invention. In this bomposition,
the combination partners as defined above can be administered together, one after the other
or separately in one combined unit dosage form or in two separaté unit dosage forms. The
unit dosage form may also be a fixed combination.

30
In particular, the present invention relates to a method of treating metaboilic disorders, more
especially diabetes and in particular type 2 diabetes melfitus, or a disease or condition
associated with diabetes comprising administering to a warm-blooded animal in need thereof
a jointly therapedutically effective amount of a combined preparation comprising a cis-
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20 The term “prevention” means prophylactic administration of the combination, such as a
combined preparation or pharmaceutical or nutritional composition, to healthy patients to
prevent the onset of the diseases and conditions mentioned herein. Moreover, the term
“prevention” means prophylactic administration of such combination to patients being in a
pre-stage of the disease, especially diabetes, to be treated. The term “delay of progression”

25  used herein means administration of the combination, such as a combined preparation or
pharmaceutical or nutritional composition, to patients being in a pre-stage of the disease,
especially diabetes, to be treated in which patients a pre-form of the cotresponding disease
is diagnosed. The term “method of treating” used herein includes a method of prevention of
a disease, i.e. the prophylactic administration of the combination, such as a combined

30 preparation or pharmaceutical or nutritional composition, to healthy patients o prevent the
onset of the diseases and conditions mentioned herein,

As used herein the meaning of the terms “active agent”, "active ingredient”, "active
compound” or in some cases "compound” is to be undersiood as equivalent.
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20 amino acids are commonly known and readily commercially available. When intact protein is
used in combination with an amino acid in free form or salt form, such intact protein may be

chosen from at least one of casein, whey protein, soy protein, collagen or wheat protein.

in one preferred embodiment of the invention the combination of the invention comprises
25 EPA and/or DHA and an amino acid chosen from at least one of phenylalanine, valine,
arginine, leucine and iscleucine, most preferably a combination of arginine, lsucin and
phenylalanine may be used. In ancther embodiment of the invention, the combination of the
invention comprises EPA and/or DHA, and arginine, opﬁohally with intact protein. In a further
embadiment of the invention, the combination of the invention comprises oil such as canola
30 il or fish oll, and arginine, optionally with intact protein.

As used herein the term soluble fiber refers to soluble fibers such as agar, alginates,
carubin, pectin, e.g. pectins from fruits and vegetables, e.g. from citrus fruits and apples,
and its derivatives, beta-glucan, such as oat beta-glucan, carrageenans, in particular kappa,
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in one aspect of the invention there is provided a combination of an amino acid in free form

or pharmaceutically acceptable salt form and 4-HI and the use of such a combination for the

preparation of a medicament for the prevention, delay of progression or treatment of

metabolic disorders or the use of such combination for the cosmetic treatment of 2 mammal

25 in order to effect a cosmetically beneficial loss of body weight.

In a further aspect of the invention there is provided a pharmaceutical or nutritional
composition comprising a quantity, which is jointly therapeutically effective against metaholic
disorders, of a combination comprising

30 (a)at least one of linolenic, linoleic, conjugated' linoleic acid, arachidonic, eicosapentaenoic
acid or docosahexaenoic acid,
(b) at least one of phenylalanine, valine, arginine, leucine or isoleucine in free and/or salt

form, and optionally



preferably may be nateglinide and/or netformn and/or 4-Hl. Preferably a
conbi nation of cis- polyunsaturated fatty acid and amno acid in free form
or pharmaceutically acceptable salt formmay be used in co-therapy with a
conposi ti orwoaspos®ONg nat egl i nide and/or 4-H . 20 |n orreTaREdN013E3 t he

I nvention there is provided a conbination of an amno acid in free form or
pharmaceutically acceptable salt formand 4-H and the use of such a
conbination for the preparation of a nmedicanment for the prevention, delay
of progression or treatnent of netabolic disorders or the use of such
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fromat | e:ampos)hml wimpniainggl i nide, netformn or a 4- hydroxy-isol euci ne

source, %} e Eﬂﬂ% dArmeérQA.c arﬁ&ollef?:aét%ng%'a%d%l%l&@ Ia\(éldf érggﬁ@érﬁ lei%géﬁ)é’nta%ﬁﬂml est one

non- gl uco ate har maceu
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there 4ps prgvi ded a pharmaceutical or nutritional conposition conprising
(a) at-I east one of linolenic, linoleic, conjugated |linoleic acid,
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one of phenylal anine, valine, arginine, |eucine or isoleucine in free and/or

salt form preferably at |east one of phenylal anine, arginine or |eucine,
in free andé@vesttntfudifdr Pertains to the use of a such a combination for the cosmetic treatment

15 of a mammal in order to effect a cosmetically beneficial loss of body weight, and/or for use in
the prevention, delay of progression or treatment of metabolic disorders, more especially
diabetes or a disease or condition associated with diabetes.

Surprisingly, it has been found that the effect of a nutritional composition comprising high
20  %energy as fat and high %energy as protein against metabolic disorders, e.g. obesity, is
greater than the effect that can be achieved with a nutritional composition comprising high

%energy as carbohydrate.

Hence, in a further aspect the present invention provides a composition comprising high, e.g.
25  about 5 %en to about 70%en, e.g. about 10 %en to about 60%en or about 40%en to about
70%en, e.g. about 15 %en, or about 2_0%én, or about 50%en or about 60%en or about 65
%en, as fat and high, e.g. about 10%en to about 70%en, e.g. about 20%en to about 60%en,
or e.g. about 20%en to about 40%en, e.g. about 30%en or about 35%en or about 55%en as
amino-nitrogen source, optionally in combination with a diabetes medicine, and the use of
30  such a composition for the preparation of a nutritional composition for the prevention, delay
of progression or treatment of metabolic disorders or the use of such combination for the
cosmetic treatment of a mammal in order fo effect a cosmetically beneficial loss of bady

weight.



The invention further pertains to the use of a such a conbination for the
cosnetic treatnent 15 of a manmal in order to effect a cosnetically
beneficial |oss of body weight, and/or for use in the prevention, delay of
pr ogr essi onworzoa4as2qoerent of netabolic di sorders, nore espemEEbdgno1ds abet es
or a disease or condition associated with diabetes. Surprisingly, it has
been found that the effect of a nutritignal conposition conprising high 20
%nergy as fat and high %nergy as protein against netabolic disorders, e.g.
obesity, is greater than the effect that can be achieved with a nutritional
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e.g. about 30%3n or about 35%n or about 55%n as am no-nitrogen source,
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fat, e.g. y
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sunf | ower cabdin, wiey brdidinGioly pestein cenliagant oraihedt ﬁroteh oil, e.g. fish oil

cont ai ni ng about 70% EPA and about 30% DHA. 5 As used herein, the terns
protein or am no-nitrogen source refer to amno acids, in free form or

phar maceuttsaabd fierein theitneabing whthieeranscproteindloe “aaihe -rfitorgen seugs” iessbamt i al ami no

aci ds, euci ne, |ysine, nethionine, phenylalanine,
threoﬂlsne%hge'%t%?& 3%8"#5]93{%%{1 ine, or histidine, conditionally essential am no

acids, e.g. tyrosine, cysteine, arginine, or glutamne, 10 or non-essenti al
am no aci dBedfnife isYHEHRy ath S IRayRAiRldsBSn ELida2e, B BbEH1CUBY 4bs,AgPAr i C
and US 5,488,150, in particular in the compound claims and the final products of the working
examples, the subject-matter of the final products, the pharmaceutical preparations and the
20  claims is hereby incorporated into the present application by reference to these publications.
Comprised are likewise the corresponding stereoisomers as well as the corresponding
crystal modifications, e.g. solvates and polymorphs, which are disclosed therein. The term
nateglinide as used herein comprises crystal modifications (polymorphs) such as those
disclosed in EP 0526171 B1 or US 5,488,510, respectively, the subject matter of which is
25 incorporated by reference to this application, especially the subject matter of claims 8 to 10
as well as the corresponding references io the B-type crystal modification. Preferably, in the
present invention the B- or H-type, more preferably the H-type, is used.

The term 4-H! source as used herein refers to at least one of fenugreek, e.g. Trigonella

30 foenum graecum L., seeds; fenugreek extract, e.g. an ethanolic fenugreek extract, e.g. an
extract as known and commercially available under the trade name FenuPure® from
Adumin, or Limitrol® from Nutricept; a concentrated Fenugreek extract; or 4-Hl itself; e.g. as
described in EP0587476, US5470879, WO01/15689, WOO01/72688, US 20010048952, the
contents of which are hereby incorporated info the present application by reference to these



acid, asparagines, taurine or carnitine, either alone or in conbination with
intact protein, e.g. casein, whey protein, soy protein, collagen or wheat
protein. As used herein the nmeaning of the terns "protein” or "am no

-ni trogen solO@et4/0Bx02 0 be 15 understood as equival ent. PdarmErabisbdes | S
generically and specifically disclosed in EP 196222, EP 526171, US 5, 463, 116
and US 5,488, 150, in particular in the cgapound clains and the final
products of the working exanples, the subject-matter of the final products,
t he pharnmaceutical preparations and the 20 clains is hereby incorporated
into the ppmmbnap?réﬁewﬂy,tarferh).;greem‘edramtpegimw é)dnema:optdn{uhg:ﬁétwéérs.&lbou@m@ri sed
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nodi ficati VIR s those disclosed in EP 0526171 131 or US
5,488,510,®Q§2t(§gg{|vel glhﬁ% Zjlégjl%g?ect matter of which is 25 incorporated by

‘referen®e to this application, especially the subject matter of clains 8 to
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to at | east one of fenugreek e.g. Tri gonel I a 30 foenum graecum L., seeds;
f enugreek extract, an ethanolic fenu k extract, e.g. an extract as
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Adum njp or nikthitnkr ®bpokitibi.om Nutri cept; a concentrated Fenugreek extract; or
4-H itself; e.g. as described in EP0587476, US5470879, WO01/ 15689,

W01/ 72688, US 20010048952, the contents of which are hereby incorporated
into the pmhesentpappf ﬂweaiﬂenﬂnrb%ammmﬁmeoﬁtbe mheamnvegZﬁ% foba 602
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the ex |ons 0 € conpounds and
ot her S|n1MQENConpounds or fragnents are herelnafter called dlabetes
medi ci nes” or "antidi abetics".

The relative proportion of the active ingredients of the combination of the invention will, of
- course, vary considerably depending on the particular type of composition concerned, e.g.
20  whether itis a liquid or solid form, or whether it is provided in pharmaceutical or nuiritional
form. All indicated proportions and relative weight ranges described herein are accordingly to
be understood as being indicative of preferred or individually inventive teaching only and not
limiting the invention in its broadest aspect.

25  The cis-polyunsaturated fatty acid{s) may be used in amount of about 10%, 15%, 30%, 35%,
40% or 45% to about 55% or 60%, e.g. about 10%, or about 15%, or about 50% by weight
based on the total weight of fat present in the combination of the invention.

As cis-polyunsaturated fatty acid EPA : DHA may be used, e.g. in a ratio of about 0.1 : 10 to

30 about 10:0.1, e.g. in a ratio of about 1 : 10 to about 10 : 1, preferably in a ratio of about 1.2
to about 0.8, in the combination of the invention. In a further aspect the combination of the
invention may comprise about 20% or 25% to about 35% or 40%, e.g. about 30% EPA and
about 10% or 15% to about 25% or 30%, e.g. about 20% DHA by weight based on the total
weight of fat present in the combination of the invention.



The conbi nation of the invention may be a conbi ned preparation or a
pharmaceutical or 10 nutritional conposition. In one aspect of the

i nvention, the conbination of the invention, e.g. in the formof a

nut riti onal womepaeseazon, may conprise a soluble fiber, ipCcpEPiodgWLES pectin
and/ or beta-glucan. In particular there is provided a conbination which
conprises a cis-polyunsaturated fatty 15¢gacid, at |east one of

phenyl al ani ne, valine, arginine, |eucine or isoleucine, pectin and beta-
glucan. The relative proportion of the active ingredients of the conbination
of the invention will, of course, vary considerably dependi ng on the
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of fat pregeday.in the conbl nation of the invention. As cis-polyunsaturated
fatty acid EPA : DHA may be used, e.g. in aratio of about 0.1 : 10 to 30
about 10 : 0.1, . inaratio of about 1 : 10 to about 10 : 1, preferably
in a rati ofstcoapination obthe inyealinse-goinghe farmioha nuiGHenahaempesitish, rat comprisat i on.

In a T4yt hafouPSREE HoWR, §5THNNSG ¢ %A, m%émss%bﬁuﬁm St BRbUERTTRE, %sooaﬁout 20%
or 25%to about” 35% or 40% e. about 309% EPA an about 10% or

about 25% BYhesoH, 0y, - gpRRaut 2 %%@wawt%%@%jh?rq?agﬁﬁ BANeR&t otal  wei ght of
fat present in the conbi nati on of the invention. WO 2004/ 082402

PCT/ EP200 /0017 -10 articul ar, be . adm nistered in an anmount
0 mboat 21 Gebnson ALHE KBRS 5o IRy o 5 UBRE BUBGRIORYBEY AP0, my.
900 ng or éb@OOD m‘ﬂ;erﬁo@bblﬁt AL enPrefdralsly albdud 05 %00 ahiguw/l&emmhdretﬂﬁﬁé’rablPHA may

be: adn) |sterg an_a nt of _about é‘&rﬂ r OOngto
about rtr%abcf'g% e\éﬁ')"dn?r[ﬁ P& ?raglggbwéqoﬁ Jgh 9 ﬂbo %?ﬁen cis, about
200 ngy perPLUlmt dose. One to five, e.g. two to three, unit doses may be
adm ni stered per day.
In a further aspect the combination of the invention, e.g. in the form of a nutritional
composition, may comprise about 10%en, 20%en, 25%en, or 30%en to about 35%en,
20  40%en, 50%en, 55%en or 60%en, e.g. about 32%en or about 35%en or about 55%en as

amino-nitrogen source.

The combination of the invention, e.g. in the form of a nutritional composition, may comprise
about 0.1% en to about 10%en, preferably about 0.5 %en to about 5%en, more preferably
25  about 1 %en to about 2%en, even more preferably about 1.3 %en to about 1.8%en, most

preferably about 1.5 %en as amino acid.

The ratio (weight/weight) of fat to protein in the combination of the invention, e.g. in the form
of a nutritional composition, may be about 5:1 to about 1:10, or about 2:1 to about 1:2.

30
The amount of amino acids in free form or pharmaceutically acceptable salt form to be

administered may be about 1%, 2%, 2.5%, 3%, 5%, 10%,15% or 20% to about 25%, 30%,
35% or 40%, e.g. about 2% to about 30%, or about 20% to about 25% by weight based on
the total weight of protein in the combination of the invention.



The conbination of the invention, e.g. in the formof a nutritional
conposition, may conprise 10 about 5%n, 10%n, 15 %n, 30 %n, 40%en,
45%n or 50%n to about 55%n, 60%n, 65%n or 70%n, e.g. about 15%n or
about 20%erworombsiz 65 %en as fat. The conbination of tAea/Erecentizen, e.g.
in the formof a nutritional conposition, may conprise about 0.1%en to
about 10%n, preferably about 0.5 %n tog,about 5%n, nore preferably 15
about 1 %n to about 2%n, even nore pre?erabl y about 1.5 %en to about
1.8%n as cis- PUFA. In a further aspect the conbination of the invention,
e.g. in the formof a nutritional conposition, may conprise about 10%en,
20%en, 25%3n or 30%en to about 35%n, 20 40%n, 50%n, 55%n or 60%en,
e.g. about!n8Jaowsiohtweight) 9‘3‘3}@5’ USA 1 giine asishig thecombinatian of therrygationsoey ce.
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In particular, a therapeutically effective amount of each of the combination partner of the
combination of the invention, e.g. further comprising at least one diabetes medicine, may be
administered simultaneously or sequentially and in any order, and the components may be

20 administered separately or as a fixed combination. For example, the method according to
the invention may comprise (i) administration of the cis-polyunsaturated fatty acid in free or
oil or fat form and (ii) administration of the amino acid in free or pharmaceutically acceptable
salt form or intact protein form, and optionally (jii) at least one diabetes medicine, e.g.
nateglinide and/or a 4-Hl source, simultaneously or sequentially in any order, in jointly

25 therapeutically effective amounts, preferably in synergistically effective amounts, e.g. in daily
or weekly dosages corresponding to the amounts described herein. The individual
combination partners of the combinations as hereinabove described can be administered
separately at different times during the course of therapy or concurrently in divided or single
combination forms. The instant invention is therefore to be understood as embracing all such

30 regimes of simuitaneous or alternating treatment and the term "administering"” is to be
interpreted accordingly.

The effective dosage of each of the combination partners employed in the combinations as
hereinabove described may vary depending on the particular compound or pharmaceutical



conpositions, in separate conpositions, it is possible to adm nister the
antidi abetics as launched, e.g. nateglinide in the formas it is |aunched
under the trademark StarlixtM If the 10 drug netform n shall be

adm ni st er adoRov4@saEPpar at e pharnmaceuti cal conposition, PCTEPR00BE01763

adm nistered in the formas it is |aunched e.g. under the trademark

DI ABETOSANTM | f the drug nmetformn shall be adm nistered in a separate
phar maceutical conmposition in the form of its hydrochloride salt, the
metform n hydrochloride salt can be adm nistered in the formas it is
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adm ni stration, the condition being treated, the severity of the condition
being treated. Thus, the dosage regi nen for such conbinations is selected
i n accor d@osagesiof theacowrdinatidry oicdmihaatids plus nisipolyinsgtutdied fattyteidomay be

LR %cgr%qgrrﬂseg'fhdthe range of about 10 mg to about 150mg/kg body weight/day, preferably from
20  about 20mg to about 120 mg/kg body weight/day, more preferably from about 30mg to about
100 mg/kg body weight/day.

The nature of diabetes and related diseases or conditions is multifactorial. Under certain
circumstances, compounds with different mechanisms of action may be combined. However,

25  just considering any combination of compounds having different mode of action but acting in
the similar field does not necessarily lead to combinations with advantageous effects,

All the more surprising is the experimental finding that the combined administration of at
least one cis-polyunsaturated fatty acid and at least one amino acid, and optionally at least

30 one diabetes medicing, results not only in a beneficial, especially a synergistic, therapeutic
effect but also in additional benefits resulting from combined treatment such as a surprising
prolongation of efficacy, a broader variety of therapeutic treatment and surprising beneficial
effects on diseases and conditions associated with diabetes, e.g. improved glucose



the renal and hepatic function of the patient. A physician, clinician or
veterinarian or dietician 5 of ordinary skill can readily determ ne and
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It can be shown by established test nodel s and eSpecially those test nodels
descri bed beneﬂts compared to monotherapy applying only one combination partner.

20  The person skilled in the pertinent art is fully enabled to select a relevant animal test model
to prove the hereinbefore and hereinafter indicated therapeutic indications and beneficial
effects. The pharmacological activity may, for example, be demonstrated following
essentially an in-vivo test procedure in mice or in a clinical study as described in the
Examples hereinafter.

25
Suitable clinical studies are in particular ¢linical double-blind, randomized, parallel-group
studies in subjects with type 2 diabetes, e.g. inadequately controlled on diet or monotherapy
alone.

30 These studies prove in particular the synergism of the claimed combinations, such as the
combined preparations or pharmaceutical or nutritional compositions, respectively. The
beneficial effects on diseases and conditions associated with diabetes mellitus as defined in
this application can be determined directly through the results of these studies or by changes
in the study design which are known as such to a person skilled in the art.
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the dosage, for example, that the dosages need not quy often be smaller but are also

applied less frequently, or can be used in order to diminish the incidence of side effects,
20  such as anaemia, ocedema or headache.

Furthermore, in a number of combinations as disclosed herein the side-effects observed with
one of the components surprisingly do not accumulate on application of the combination.

25  The beneficial therapeutic effect, additional benefits and especially the surprising beneficial
effects are observed in particular with a combination of at least one cis-polyunsaturated faity
acid and at least one amino acid and nateglinide and/or 4-HI. Very good results have been
obtained with the combination of nateglinide and metformin or metformin hydrochloride, or
the combination of nateglinide and a 4-HI source. '

30
The beneficial therapeutic effects, additional benefits and also the surprising beneficial
effects are observed especially in human subjects suffering from a more severe form of type
2 diabetes, i.e. human subjects having an elevated HbA,; (glycosylated haemoglobin) value
at baseline of greater 8 % and more particular in human subjects having a HbA, value at
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20 metformin per dose unit.

A pharmaceutical or nutritional composition for combination therapy comprising a 4-Hl
source, e.g. substantially pure 4-HIi, may contain from about 10 to about 100 mg per kg body
weight, e.g. about 500 mg to about 1 g per daily dose.

25
Furthermore, the beneficial therapeutic effects, additional benefits and also the surprising
beneficial effects are observed especially in human subjects having a body mass index
(BMI) of 20 to 35 kg/m?, in particular a BMI of 27 to 35 kg/m?, and even more enhanced in
human subjects with a BMi of 30 to 35 kg/mZ. Human subjects having a BMI greater 30

30 kg/m? are defined to be clinically obese.

Additionally, the beneficial therapeutic effects, additional benefits and also the surprising
beneficial effects are observed especially in patients poorly controlled by monotherapy with
one of the components of the combinations disclosed herein.



WO 2004/ 082402 PCT/ EP2004/ 001763 -15 baseline of greater than 9.5 % before
treatnent with the conbi nations described herein. If nateglinide is
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a dose of benweewmss@:and 200 ng, nore preferably betweerrchfrangol’s® ny, for
exanple 120 ng, nateglinide per neal as part of the conbination given to
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subjects with a cp dsubéects having a BM greater
30 15 content of a comblnatlon partner co amed in an individual dose of each dosage form need
not in itself constitute an effective amount since the necessary effective amount can be

reached by administration of a plurality of dosage units.

Suitable physioclogically acceptable carriers for preparation of oral dosage forms may be

20  especially fillers, such as sugars, for example lactose, mannitol or sorbitol, cellulose
preparations and/or calcium phosphates, for example tricalcium phosphate or calcium
hydrogen phosphate, and also binders, such as starch pastes using, for example, corn,
wheat, rice or potato starch, Qelatin. tragacanth, methylcellulose and/or polyvinylpyrrolidone,
and, if desired, disintegrators, such as the above-mentioned starches, and also

25  carboxymethyl starch, cross-linked polyvinylpyrrolidone, agar, or alginic acid or a salt
thereof, such as sodium alginate. Further excipients may be especially flow-conditioners and
lubricants, for example silicic acid, talc, stearic acid or salts thereof, such as magnesium or
calcium stearate, and/or polyethylene glycol. Dragée cores are provided with suitable
coatings, there being used inter alfa concentrated sugar solutions which may contain gum

30  arabic, talc, polyvinylpyrrolidone, polyethylene glycol and/or titanium dioxide, or coating
solutions in suitable organic solvents or solvent mixtures. Dyes or pigments may be added to
the tablets or dragée coatings, for example for identification purposes or to indicate different
doses of active ingredient.



30 kg/n2 are defined to be clinically obese. Additionally, the beneficial
therapeutic effects, additional benefits and also the surprising beneficial
effects are observed especially in patients poorly controlled by nonot herapy
with one ofobbraroengponents of the conbinations di scl osadErei4n017§30

2004/ 082402 PCT/ EP2004/ 001763 -16 In one aspect of the invention there is
provided a conbination of the invention in formof a pharmaceutical or
nutritional conposition. Preferably, nuttitional conpositions nmay be used.
Conposi tions in accordance with the present invention nay be enployed for
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such as nmagesimdice, to obtain a ready-to-consume composition, e.g. ready-to-drink composition
or instant drink. Alternatively, the beverage may be a soft drink, juice, milk-shake, yogurt
20  drink, smoothie or soy-based drink. The nufritional compositions may be in form of a bar, or
dispersed in foods of any sort, such as baked products, cereal bars, dairy bars, snack-foods,
soups, breakfast cereals, muesli, candies, tabs, cookies, biscuits, crackers, such as a rice

crackers, and dairy products.

25  The nutritional compositions of the invention in form of dietary means, e.g. supplements,
may consist exclusively of at least one cis-polyunsaturated fatty acid and at least one amino
acid, and optionally at least one diabetes medicine. They may further comprise at least one
nutritionally acceptable carrier.

30  Suitable product formats according to the present invention include solution, ready-for-
consumption composition, e.g. ready-to-drink compositions, instant drink, liguid comestibles,
like soft drinks, juice, sports drinks, milk drinks, milk-shakes, yogurt drinks or soup. Ina
further embodiment of the invention, the compositions of the present invention may be
manufactured and sold in the form of a concentrate, a powder, or granules, e.g. effervescent



cal cium stearate, and/or polyethylene glycol. Dragee cores are provided with
suitable coatings, there being used inter alia concentrated sugar sol utions
whi ch may contain gum 30 arabic, talc, polyvinylpyrrolidone, polyethylene
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crackers, kers and dairy products. 25 The nutritional

glcg\ne anrd.nce Crﬁn kN
conposi t i BFECYMEFRR AN IREFMDIPTA Por m of dietary means, e.g. suppl enents,

According to the present invention nutritional compositions comprising about 5%en, 10%en,

20 15%en, 30%en, 40%en, 45%en or 50%en to about 55%en, 60%en, 65%en or 70%en, e.g.
about 15%en or about 20%about or about 65%en as fat and about 10%en, 20%en, 25%en,
or 30%en to about 35%en,40%en, 50%en, 55%en, 60%en, e.g. ebout 32%en or about
35%en or about 55%en, as amino-nitrogen source may be used.

25  As carbohydrates preferably soluble fibers, as defined hereinabove, preferably guar gum,
8.g. partially hydrolyzed guar gum, may be used in combination with a non-glucose
carbohydrate, as defined hereinabove, preferably galactose and/or fructose. The non-
glucose carbohydrate, preferably galactose and/or fructose, and soluble fiber, preferably
guar gum, may be used in a ratic of about 100 to about 0.1, e.g. in a ratio of about 100 to

30 abouti.

In one aspect of the invention the combinations of the invention may comprise a mixture of
soluble fibers comprising e.g. beta-glucan and pectin, e.g. in an amount of about 0.1 fo
about 10 % by weight based on the total weight of the composition. Pectin and beta-glucan



may consi st exclusively of at |east one cis-polyunsaturated fatty acid and
at |l east one anino acid, and optionally at |east one di abetes nedicine.
They may further conprise at |east one nutritionally acceptable carrier. 30
Sui t abl e prwdwots/doweat s accordi ng to the present i nventromerwedidss

sol ution, ready-for- consunption conposition, e.g. ready-to-drink
conpositions, instant drink, liquid conggtibles, |ike soft drinks, juice,
sports drinks, mlk drinks, mlk-shakes, yogurt drinks or soup. In a

further enbodi ment of the invention, the conpositions of the present
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granul es, %hab&“éséﬁﬁﬁ”éBW\Pﬂha%‘f% foghoubfher |iquid, such as nilk or
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car bOhydrgtaf?PE@g’Paddltl onal fatty acid sources so that they may be used as

the sole nutrition supplying essentially all the required daily
anounts of vitamns, mnerals, carbohydrates, fatty acids, proteins and the
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and type t 0 ‘about 20 en% protein, |ess than about
10 en% saturated fatty acids, about 5 to about 10 en% poI yunsaturated fatty
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e.g. about o0 about en9 OCa ¥ﬁyra e nonounsaturated fatty
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about 15%@0trie6n=ApRIdUCtZNBIRGUde Sy rdishal PRt dsciitdd rensinaieet  10%en, 20‘Ven,
25%n, or 30%n to about 35%n, 40%n, 50%n, 55%n, 60%n, e.g. about 32%n

or about 35%n or about 55%en, as am no-nitrogen source may be used.
Conventional additive$ may be included in the pharmaceutical or nutritional compositions of

the invention, Including any of those selected from preservatives, chelating agents, osmotic
20  agents, buffers or agents for pH adjustment, effervescing agents, sweeteners, e.g. artificial
sweeteners, flavoring agents, coloring agents, taste masking agents, acidulants, emulsifiers,
stabilizers, thickening agents, suspending agents, dispersing or wetting agents, antioxidants,
acidulants, texturizers, antifoam agents, and the like. For example the pharmaceutical or
nutritional compositions of the invention may contain curcumin, chlorogenic acid or

25  cinnamon.

According to the invention, the pharmaceutical or nutritional compositions of the invention
may comprise natural botanical materials, such as Phaseolamin (bean) Lupin exfract,
vanadium and/or Fenugreek.

30
In addition to the foregoing the present invention also provides a process for the production
of a composition, e.g. nutritional or pharmaceutical formulation, as hereinbefore defined,
which process comprises bringing the individual components thereof into intimate admixture
and, when required compounding the obtained composition in a food or beverage product,



25 As carbohydrates preferably soluble fibers, as defined hereinabove,
preferably guar gum e.g. partially hydrolyzed guar gum nay be used in
conbi nation with a non-glucose carbohydrate, as defined herei nabove,

pr ef er abl y wwaheabsmae: and/ or fructose. The non- gl ucose CSTEFRINAOGITES,
preferably gal actose and/or fructose, and soluble fiber, preferably guar
gum may be used in a ratio of about 1QQyto about 0.1, e.g. in a ratio of
about 100 to 30 about 1. In one aspect of the invention the conbinations of
the invention may conprise a m xture of soluble fibers conprising e.qg.
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wei ght based on the total weight of the conposition. Pectin and beta-glucan
WD 2004/ 08H#2@Saee8Y EP2004/ 001763 19 may be used in a ratio of about 20 to
about 0.05, suitably about 10 to about 0.1, nore suitably about 5 to about

0.5, e.g. about 2 to apout ,1. In, anqgther aspect of the invention the
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neal rﬁ)ol enROt wi Il have a caloric value of | ess than about 1000 kcal (4.2
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M), and 1 ferably between about 200 kcal (0.8 MJ) and about 500 kcal
(2.1 MJ). Suitable low calorie nutritional product may include any
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included in the pharmaceutical or nutritional conpositions of the
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agents, Osi¥hd Scid AfhydaeRitadmitidibeds or agents for pH adj ustnent,
ef fervesci ng agents, sweeteners, e.g. artificial sweeteners, flavoring

agent s!® coloring agents, taste masking agents, acidulants, enulsifiers,
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amineo acid and at least one diabetes medicine may be administered under the supervision of
a medical specialist.
20
For prevention, delay of progression or treatment of metabolic disorders and in particular
type 2 diabetes and disease and conditions associated with diabetes under clinical
supervision it is possible to further combine the combinations as described hereinabove with
weight-control drugs. For example, the combinations may be provided in the form of a kit for
25 separate, sequential or simultaneous administration in conjunction with weight-control drugs
such as amphetamines, fenfluramine, phenylpropanolamine, or mazindol. The weight-control
drugs may conveniently be formulated together with the combinations as hereinabove
described, e.g. combinations comprising at least one cis-polyunsaturated fatty acids and at
least one amino acid and optionally at least one digbetes medicine, in one combined unit

30 dosage form, which may also be a fixed combination.

In one aspect of the present invention the combination of the invention comprising at least
one cis-polyunsaturated fatty acids and at least one amino acid, optionally further comprising
a soluble fiber, e.g. guar gum, and a non-glucose carbohydrate, e.g. galactose, may be co-



nutritional conpositions of the invention may contain curcum n, chlorogenic
acid or 25 cinnanon. According to the invention, the pharmaceutical or
nutritional conpositions of the invention nmay conprise natural botanical
mat eri al s, sWonro@®staseol am n (bean) Lupin extract, vamaditmane{7es
Fenugreek. 30 In addition to the foregoing the present invention also
provides a process for the production of; a conposition, e.g. nutritional or
pharmaceutical fornulation, as her ei nbefore defined, which process
conprises bringing the indiV|duaI conponent s thereof into intimate adm xture
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e.g. with the maiin neals, e.g. Wthout restriction to tinme of day.
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at | east one di abetes nedicine may dm ni stered under the supervision of
a nedi cal gq;@@p@ psppciatpg with diabetes.

15 Optimally, the combination of the invention comprising at least one cis-polyunsaturated fatty
acids and at least one amino acid, optionally further comprising a diabetes medicine, is
consumed at least once a day on a regular basis until for example normal weight or a blood
glucose level of 180 mg/dL or less 2 hours after meals has been resumed. When the
supplement is supplied in the form of a food or beverage, a suitable serving size may be in

20 the range 20 to 500g, preferably 50 to 250g. If provided in the form of a meal or in
pharmaceutical form, one or several dosages of the combination of the invention comprising
at [east one cis-polyunsaturated fatly acids and at least one amino acid, optionally further
comprising a diabetes medicine, may be administered over a 24-hour period. Since these
formulations are safe to consume, obese or overweight subjects or subjects with diabetes,

25 can continue taking these supplements for as long as required, and preferably untii normal
welght or a blood glucose level of 180 mg/dL or less 2 hours after meals has been resumed.

Anyone perceived to be at risk from metabolic disorders and in particular type 2 diabetes and
disease and conditions associated with diabetes or already suffering from these or

30 associated disorders, can benefit from ingesting the combinations, e.g. compositions, of the
invention. By triggering insulin secretion and hence glucose and/or triglyceride clearance,
and/or promoting satiety, the compositiohs of the invention have also the effect of
counteracting the sequelae of long-term complications of diseases and conditions

associated with diabetes mellitus.



For prevention, delay of progression or treatnent of netabolic disorders and
in particular type 2 diabetes and di sease and conditions associated with

di abet es under clinical supervision it is possible to further conbine the
conbi nat i onsv@agtodies2e0n2i bed her ei nabove with wei ght - cont r ecTaPLYF001FE3T
exanpl e, the conbinations may be provided in the formof a kit for 25
separate, sequential or sinultaneous admbnistration in conjunction with

wei ght-control drugs such as anphetam nes, fenfluram ne,

phenyi propanol am ne, or mazi ndol. The wei ght-control drugs may conveniently
be fornulated together with the combinations as herei nabove described, e.g.
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di abet es I'Clhé™Ts consurre asis until
f or exanplandfvortnglycevigs glearances piomstion of satiety prov:ded by the composmons may be

observed in standard animal tests and in clinical irials, e.g. as described in the Examples
20  below. '

One human clinical trial may be affected as follows:
A single blind, placebo controlled, parallel study in 90 subjects may be performed using the
combination of the invention, e.g. comprising cis-PUFA in the range of as hereinabove

25 described, e.g. of 1%en to 70%en or 40%en to 70%en, €.9.1.5%en or 50%en, and protein in
the range aé hereinabove described, e.g. of 1%en to 60%en, e.g. 1.5%en or 30%en, e.g. co-
administered with a pharmaceutical composition comprising nateglinide dosages in the
range of 100 mg to 130 mg per unit dose, and/or metformin dosages in the rage of 320 mg
to 1500 mg per unit dose, andfor 4-HI dosages in the range of 10 mg to 100 mg per kg body

30  weight, to study the effects on weight loss, weight mainfen'anc_e after weight loss and
metabolic syndrome characteristics. The following parameters may be assessed at baseline
and after 3 month of treatment: body weight, weight regain and composition of weight
regain, attitude towards eating, appetite profile, OGT, glucose, insulin, C-peptide, TG,
Glycerol, FFA and satiety (all subjects).



gl ucose | evel of 180 ng/dL or less 2 hours after neals has been resuned.
When the supplenent is supplied in the formof a food or beverage, a
suitabl e serving size may be in 20 the range 20 to 500g, preferably 50 to
250g. |If prono Bedoskzt he formof a meal or in  phar maceupggabbiioissone or
several dosages of the conbination of the invention conprising at |east one
ci s-polyunsaturated fatty acids and at .lbgast one am no acid, optionally
further conprising a diabetes nedicine, nay be adm ni stered over a 24-hour
period. Since these formnulations are safe to consune, obese or overweight
subj ects or subjects with di abetes, 25 can continue taking these supplenments
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descri e.g. of 1%n to 70%n or 40%n to 70%n, e.g.1l.5%n or 50%en,
and pr ot eiBx mgle he range as herei nabove described, e.g. of 1%n to 60%n,
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co- adni ni strat I On ceutl ion co stng n
dosages i rset$itvity andg) tipid fisk Botonpinfiuent®g insulin res:stance in a Type |l diabetes animal

model namely, Lepr db/db mice were investigated.
20
Methods - Animals, diets and design:

C57BLKS/J-Lepr®®® male mice ( 4 wks of age) were obtained from Jackson Laboratory,
Bar Harbor, ME. Mice were Initially maintained on commercial chow for 2 wks, followed by a
25  purified stabilization diet providing 40 % en as fat and 2 % en as linoleic acid (LA, 18:2n-6)
for another 2 wks, At 8wks of age, a baseline oral glucose tolerance test was éonducted.
Based on their OGTT profile, mice were evenly distributed among 6 groups (n=6 per each
group) and were fed one of 6 experimental diets designed to establish the relative
importance of specific fatty acid supblementation on ameliorating insulin resistance.
30 |
Table 1 gives the predicted fatty acid profile (%en) for the 6 experimental diets. The control
diet, based on butter and palm oil blend, provided 40% en as fat with 2% en as LA. In
addition to the saturated fat control” with its basal ievel of 2%en as 18:2, each of the § test
diets provided an additional 2%en as a specific PUFA, namely LA (LA group), linolenic acid



15 ng per unit dose, and/or metform n dosages in the rage of 320 ng to 1500
nmg per unit dose, and/or 4-H dosages in the range of 10 ng to 100 ng per
kg body weight for a nmanmmal, e.g. adult and in standard ani mal nodels. The
i ncreased iweubi#wsserretion/ glucose and/or triglyceri demtrauances
pronotion of satiety provided by the conpositions nmay be observed in
standard animal tests and in clinical L?'gls, e.g. as described in the
Exanpl es 20 below. One human clinical frial my be affected as follows: A
single blind, placebo controlled, parallel study in 90 subjects may be
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i nvention, rising c PUFA4in th ange 5> abpyut 1 %en;50 70%n,
e.g. 40%n to 70 €n, e.g. 1.§6%/en Zé}esnn 5@?\ 10039\3, 200/5551)éj 40%3n 50%en,
60%en or 65%n aﬁﬁP\prot ein i20.3 he r'ﬁ?n@e of192 9%enl9.20%en 88.120%n 118.9 40%n
or 60%n, e.g. about 1.5%n or about 30%n, e.g. co-adm nistered with a

phar maceuti cal conposition conpri mg@q nat egl i ni de dosages in the range of
100 ngy to 130 rT:Ber unit dbke, dr for ni id-@osaged3Pn the rféde of 320

ng to 1500 ng pgurFanit 10 doge4 and{mg 4- Hp mlosages in thgsrange 95410 ng to
100 ng per kg body weight, are

18:2n-6

18:3n-3

20:4n-6 Trace Trace  Trace  Trace Trace Trace

20:5n-3 Trace Trace Trace Trace ¥

22:6n-3 Trace Trace  Trace

PUFA 2.3 4.3 43 43 44 :
SFA:PUFA 9.0 45 4.5 4.4 4.6 6.0

10

Body weights of animals were recorded each week. Insulin tolerance testing was performed
after 6 weeks of dietary intervention. Mice (non-fasted) were injected intraperitoneally with
1.5U/kg human insulin and blood glucose concentrations were determined at 0, 15, 30 and
15 60 min after insulin injection by tail bieeding, using a glucometer. A week later, fasting blood
samples were collected by cardiac puncture, under Co,/O, anesthesia, for analysis of plasma
insulin, triglyceride (TG) and totat cholesterol (TC). Plasrng TC and TG were determined by



adm nistered for 3 weeks to patients with type 2 diabetes. dycem c and
insulin response to a carbohydrate | oad of 759 at day 1 and after treatnent
at day 21 are neasured. The invention will now be further illustrated by the
fol |l owi ng ExWeroegns240d5 Exanple 1 The effects of specifi cp@plidiGiids at ed
fatty acids (PUFA), both n-6 vs n-3 PUFA, on insulin sensitivity and lipid
risk factors influencing insulin resistapce, i n a Type |l diabetes ani nal
nodel namely, Lepr db/db mce were investigated. 20 Methods - Aninmals, diets
and design: C57BLKS/ J-Lepr"” male mce (4 wks of age) were obtained from
Jackson LaQ&gﬁﬂEﬁ’é Hssag Baihg 'ﬂrﬁ’é’f«ts #d62 aM:I ﬁ@aﬁ"@és%ebﬁveiy' Qi Hé !%E?r@st%é"@@' sg

I et

conmmer ci al ow f.or 25 puri f I zat 1 on

provi di ng LeyigVEy. B@Smaﬂnsgh'awzs %téﬂ“'a%d ?ﬁ'%ﬁ‘él%&'&(@‘{o@ﬁeﬂ@ 126,-M9).f or

anot her 2 wks. At 8wks of age, a baseline oral glucose tolerance test was
conduct ed. ?{sed on their OGIT profile, mce were evenly distributed anong
6 groups (ﬁﬁ%‘—ﬁer each group) and were ted one of 6 experimental diets
desi gnesl t Datsp ahcb\fIJsSﬂheﬁabEy Weigatsldfmlca smuw m@nmgﬁf tlsepacdyf arl 6 alkd aﬁeat@ie«tla

suppl ement at i on.on_anel i.or at L St anc 30 Tab S

pr edi ct ed P@?ﬁey*'%{b?'an%\”&? WF'@EF%A%?W{”&J W«S t@ne%éq?ﬁt HEA S "8&39@9 ﬁ‘é cont rol
di et, basedifanniamdrgrgrams. pal m oi |l bl end, provided 40% en as fat with 2% en
as LA. In addition to the saturated fat control” with its basal |evel of
2%n as 18:2, each of the 5 test diets provided an additional 2%n as a
specific PMIV&BIQMBMWG@N@@ Lenrldhlﬁlbe'mc%fﬂdlfterm&ﬁ@%m@82402

PCT/ EP2004 10 e SRAC :
ei cosapent aenoic acid + ocosahexaenm c acid (EPA + DHA rou (Mn as
EPA and 0.8 % as DHA) and FA + at&Bhi dokreHaci dnFBHA + Awrﬁjr oup (rn_=6% en as
DHA ang, 1

diets for 6 weeks. 5 Table 1. Expected fatty acid content (% en) of
experi ment dnitiglibedewt (g}  43.0+2.6 41.5x2.1 422331 428+25 429+2.8 42.8+2.7

Bodywtat8wks  457+1.4 43.9+54 50.5324 489+3.8 50.614.1 47.543.3

(9) o b
Wtgainat6wks  27+3.6  25t43  83#4  6.1352  7.7:4.2 4.7+6.2
(9)

b Means in a row sharing different superscript letters are significantly different (p<0.05)
using one-way ANOVA and Fisher's PLSD test.

15  Table 3 shows insulin tolerance data after 6wk for Lepr db/db mice fed these different diets
EPA + DHA improved insulin sensitivity in Lepr db/db mice as evidenced by enhanced blood
glucose clearance following insulin administration. Ei’A + DHA reduced blood glticose
concentration by 10 % of initial values after 30 min of insulin injection. The decrease was
significantly lower than the controls with no PUFA st.jipplement. By 60 min, blood glucose fell

20 below initial values for all PUFA diets. EPA + DHA resulted in 26 % decline.

Table 3- Mean blood glucose values {percentage of intial) after insulin administration in Lepr

db/db mice
0 15min 30min 60 min
Control 100 179 148 116
LA 100 135 115 85

LNA 100 138 127 100



Control LA LNA DHA EPA + DHA DHA+AA Fatty acids (%n in diet) 12:0 0.7 0.7
0.7 0.7 0.50.7 14:0 2.6 2.8 2.8 2.5 2.3 2.5 16:0 13.7 12.1 12.0 13.2 14.1
13.5 18:0 3.53.6 3.7 2.93.23.2 SFA20.519.3 19.2 19.2 20.1 19.9 18:1
13.4 12.3 1W®B20040834023. 5 13.4 MJIFA 13.4 12.3 12.5 13. 3 p81/BPbd4/6b17638: 2n- 6

21 2Tir a" "~ 1,, r ~ 22" ',1a 18:3n-3 0.2 2.0 ; 4h~? 01 0.2 K 0.2
20:4n-6 Trace Trace Trace Trace Trace Tpgce 20:5n-3 Trace Trace Trace Trace
Trace 22:6n-3 Trace Trace Trace ~::: 2 Y08 90 PUFA 2.3 4.3 4.3 4.3 4.4

3.3 SFAPUFA 9.0 4.5 4.5 4.4 4.6 6.0 10 Body weights of aninals were
recorded e@id week. |nsulinovtol erapsde test2ing wasegperformed after 6 weeks
of dietary dnt on. Mce (non-fasted) were injected intraperitoneally
with 1. 5U/%<P§+§b?$§ﬁrsbnsul in and bl ood gl ucose concentrations were deternined
at 0, 15, 30 and 15 60 m nta@ter iMBulin |9Qect| ot by tail bleeding, using a
gl uconet er, pHA Mgek later, 16@“ ng lﬁ ood | es %{gare col |l ected by cardi ac
punct ure, under Coe/ 02 anesthesi a, ana ysis of plasma insulin,
triglyceride (TG and total chol esterol (TC) Plasma TC and TG were

det erm ned by WO 2004/ 082402 PCT/ EP2004/ 001763 25 enzymatic assay using

Sigma kits #362 and #336, respectively (Sigm D agnostics Co, St. Louis,
MO). Pl asnablerssioms fasisg glaseiam gasl TGiohkeR HB/dRI"ACEK iAga(m ERAG IPdA eeaulied innc |

MO) . Resud)we%t FastTﬁgb;bissraa FRUMP R te%dxsth\édepghASFéehngTb@@méfrct\k?&s rtzﬁemefynpg of

the study and 6 wks after dietary intervention along with weight gain
duringSi ntaéwsmqtawupv\e. ght gain was not significantly

Table 4 - Fasting plasma lipids in Lepr db/db mice fed different fatty acids

Control LA LNA DHA EPA + DHA DHA + AA
TG 106433%¢  120424%°  142427°  101+14°  7948° 101221%°
(mg/dl)

TC 284425 313128 326413 288439 294421 280+37
(mg/dl)

2b¢ Means in a row sharing different superscript letters are significantly different (p<0.05)
10 using one-way ANOVA and Fisher's PLSD fest.

Discussion
EPA + DHA improved glucose clearance in response to insulin in the Type Il diabetes mouse
mode! Lepr db/db. Enhanced glucose disposal indicates that EPA + DHA improved insulin

15  sensitivity, evén in extremely overt Type | diabetes mellitus in this model. Furthermore, low
plasma TG in EPA + DHA-fed mice provides evidence for enhanced TG clearance.
In summary, the DHA + EPA combination revealed a substantial benefit on insulin

resistance.

20
Example 2

Acute effects of a nutritional formula, Starlix® and 4-HI on glycemic control in the type 2
diabetes animal model (Lepr db mouse) were studied. Animals underwent an OGT (1 g
25  glucoselkg) combined with oral administration of the active ingredient. The following groups



di fferent anong groups. Table 2. Body wei ght and wei ght gain Lepr db/db m ce
fed different fatty acids Control LA LNA DHA EPA+DHA DHA+AA (n=5) (n=6)
(n=4) (n=6) (n=6) (n=6) 10 Initial body wt (g) 43.02.6 41.52.1 42.23.1
42.82.5 42098 284422482. 7 Body W at 6 wks 45.71.4 43. 95 PLTHP28480146348. 93. 8
50.64.1 47.53.3 (g) a b W gain at 6 wks 2.73.6 2.54.3 8.34 6.15.2 7.74.2
4.76.2 (g) a.b Means in a row sharing djfferent superscript letters are
significantly different (p<0.05) using one-way ANOVA and Fi sher's PLSD
test. 15 Table 3 shows insulin tolerance data after 6wk for Lepr db/db mce

fed these gbhataniadificto (BhAweeRHA, ZGﬁWka &sh 4-APUbD rrhg?l&jjsd ggpérthrh ﬂsbepr

db/db mice as evi denced by enhanced bl o ?I ucose cl earanc

i nsul i n adfekes(R)3tpd® (Epmakahidn) $@Hﬁ@é‘ﬁ4 bl god ()| Sladx® *+ Gsnoemt r at i on by 10

% of ini t'@éstﬁf@ﬁdﬂ&%i@aé@én@uﬂsmﬂv&é sﬂuHr’éH'at@ JonbE&hd 8 min he decrease was
significantly lower than the controls with no PUFA supplenment. By 60 m n,

bl ood gl ucose fell 20 below initial values for all PUFA diets. EPA + DHA
resul ted iRestfis:% decline. Table 3- Mean bl ood glucose val ues (percentage of
|nt|al) affer insulin adninistration in Le db/dhb mice 0 15 min 30 mn 60
min  Cont rEAPeI0 Eiied o serm glucpse lpyels. Sl shaisd 2 sgniisnt issdeemis et

2004/ 082404 TRETihEBBRANIGOATERHI,-sidhiffoakt nBShoRmicletfechccERéd BHf tik Sdintel | )
100 113 90 74 DHA+AA 100 129 115 95

10 Table§
0 30 60 90
Placebo 212.7 483.7 564.7 7277
4Hi 227.7 473.7 4947 584
Guar 2127 487.3 8157 7117
Starlix 210  456.7  497.3 599
4HI & Starlix 208 379.7 398 4487
Guar & Starlix 205.3 499  588.3 660.3

Table 6 — Effect on serum insulin levels. Starlix, guar gum, and a combination of both were
active in lowering serum insulin.
0 30 60 90
Placebo 8.38 11.91 6.39 4.82
4HI 8.17 11.27 6.41 4,63
Guar 8.38 9.66 6 3.69
Starlix 9.8 11.18 5.38 3.75
4HI & Starlix 8.49 11.76 5.8 413
Guar & Starlix 8.63 9.67 7.63 4.99
15

Table 7 - Summary of significant changes vs placebo

Glucose Insulin

4-Hl
Guar gum 1T30



Tabl e 4 shows fasting plasma TC and TG of Lepr db/db m ce. Again, EPA + DHA
resulted in |owest fasting plasma TG conpared to all other PUFA. Fasting
pl asma TC was not different 5 anong diet groups. Table 4 - Fasting plasma
lipids in L&jgr2odwsdwzm ce fed different fatty aci ds Cont pelyekReddifysPHA EPA +
DHA DHA + AA TG 106338'c 12024a'b 14227b 101142' 0 7980 101218.0 (ng/dl) TC
28425 31328 32613 28839 29421 28937 (nog4dl) a,b,c Means in a row sharing
different superscript letters are significantly different (p<0.05) 10 using
one-way ANOVA and Fisher's PLSD test. Discussion EPA + DHA inproved gl ucose

cl ear ance gtdiliy esponse to ingsedin in the Tywee || di abetes nouse nodel Lepr
db/ db. En ce | ucose di ingdi cates that EPA + DHA inproved insulin
15 sensi tiqg'i“t*'y,gtag'?fen in exﬁfgqgrgljl%q' -Ec\%jert Type Il diabetes nellitus in this

nodel . Fustdrer+Guer | ow plasma TG in EPAT30DHA-fed m ce provides evidence

for enhanjg%%—ekea%&ﬁeer—kﬁ—svnﬁ&hy,—bhe—BHA—'—EPA—conbi nation reveal ed a
substanti aT °6&H&i59t on insulin resistance. 20 Exanple 2 Acute effects of a
nut ri ti on&tarfoamibtarlix Stdail shoved asimhifidani hypogiylerieefiect indicating imiprovelie t ype 2
di abet es %hm gﬂ%@ (Lepr db nouse) were studied. Animals underwent an OGT
(1 g 25 4l GCoser| g) “tonbined wth oral adm nistration of the active
ingredient. The foll ow ng groups WO 2004/ 082402 PCT/ EP2004/ 001763 -27 were
tested: (A) placebo (2% Tween 80, 20m /kg), (B) 4-H (100 ng/kg), (C guar
gum (150 ng/kg), (D) Starlix(r) (65 nmyg/kg), (E) Starlix(r) + 4-H, and (F)
Starlix(rExamglea} gum  Postprandial glucose and insulin were studied at O,
30, 60 and 90 min. 5 Results: Table 5 - Effect on serum glucose | evels.

Starlix(r) showed a significant hypoglycem c effect
Material and Methods

Animals, diets and basic design. Male Syrian hamsters (initial body weight 120-130g)

10  obtained from Charles River Breeding Labs (Wilmington, MA) were use in the study. The
animals were randomly assigned to one of four group (n=7-9) and fed purified Atkins or
Ornish diets containing either an American Fat Blend (AFB) or Smart Balance fat (see
Tables 7 and 8). After an initial 8 wk feeding of diets with these two different fats (with no fat
gffect), both diets were continued for an additional 4wk comparison while all feeding them

15 the same (AFB) fat within their assigned diet type. The animals were housed in 2-3 per cage
and kept in a temperature-controlied environment with a 12-hour light/dark cycle. All
hamsters. had free access to water, and fresh diet was provided daily. Body weight was
monitored on a weekly basis, and food intake on a 'daily basis. The Brandeis University
Animal Care and Use Committee approved all protocols and procedures, At the end of each

20 diet period, hamsters were fasied overnight (15 h) and blood was collected via cardiac
puncture under CO,/O, anesthesia for plasma lipid and lipoprotein analysis.

Plasma lipid analysis. Total plasma cholesterol and triglycerides were determined by
enzymatic assays (Sigma Diagnostics kit, procedure #352 for cholesterol and #336 for

25  ftriglycerides, Sigma Chemicals, St Louis, and MO

Tahle 8 - Atkins vs Ornish, no cholesterol, American Fat Blend vs Smart Balance fat, Diet

o/kg.
ingredient Ornish AFB Ornish Smt Bal  Atkins AFB Atkins Smt Bal
Casein 180 150 425 425

Dextrose 297 295 - -



at T90. In combination with 4-H I,

at all tinme points.

41-11 227.7 473.7 494.7 584 (Qar

significant hypoglycem c effects occurred
10 Table 5 0 30 60 90 Pl acebo 212.7 463.7 564.7 727.7
212.7 487.3 615.7 711.7 Starlix 210 456.7

497. 3 599 4WD ®o@Asa40i x 208 379.7 398 448.7 Cuar & StarpbewERHb@1499 588. 3

660.3 Table 6 - Effect on seruminsulin |evels.
conbi nati on of both were

Starlix, guar gum and a
active in | owepi.ng seruminsulin. 0 30 60 90

Pl acebo 8.38 11.91 6.39 4.82 4H1 8.17 11.27 6.41 4.63 Guar 8.38 9.66 6

3.69 Starlix 9.8 11.18 5.38 3.75 41-1I
& Starlix QusBarBh 67 7. 88046099 15 THOKE0 7 -

vs pl aceb ose In
beT] Ersoo i tRYeS

Starlix +Fawar J. T30 J.= decrease.
signifi caprta“‘m(pogl ycenmye effect indicating i rrprg/yoed

Butter

Lard

Smi Bal (69%
fat)

Mineral Mix
Vitamin Mix

Choline chloride

4- Hi r gum | 'T320
arlix IT90 TT60 4-HI

- 88
- 70
72.5 -
41 58
10 14
2.1 3

50 g cornstarch and 800 mi of water for gel per kg diet

Table 9 — Atkins vs Ornish, no cholesterol, AFB. Diet g/kg.

& Starlix 8.49 11.76 5.8 4.13 Quar
Sumpmry of signiga cant changes

WO 2004/ 082402
St arlix Jﬁg’g T60, T90

Starlix and Starlix + 4-H showed a

o207

58
14

Ingredient Ornish Atkins
Casein 180 425
Dexirose 207 -
Cornstarch 270+50 50
Cellulose 100 100
Fat

Tallow 30 210
Butter 12 88
Lard 10 70
Smt Bal (69% fat)

Mineral Mix 41 58
Vitamin Mix 10 14
Choline chioride 2.1 3

5 50 g cornstarch plus 800 ml water per kg for gel

Resulis

The fat and protein- rich Atkins diet produced lower body weight than the low- fat,

carbohydrate- rich Ornish diet, the difference being significant at week 12 (Table 9). Plasma



insulin sensitivity. 5 Exanple 3 Material and Methods Aninmals, diets and

basi ¢ design. Male Syrian hansters (initial body weight 120-130g) 10
obtained from Charles R ver Breeding Labs (WI mngton, MA) were use in the
study. The wanemams=02ver e random y assigned to one of fomCTEPewp/0§Ii637-9) and
fed purified Atkins or O nish diets containing either an Anerican Fat Bl end
(AFB) or Smart Balance fat (see Tablessgf_and 8). After an initial 8 wk
feeding of diets with these two different fats (with no fat effect), both
diets were continued for an additional 4wk conparison while all feedi ng t hem

15 the sarem@et%%\ (f@tfomrmt&stfétﬁhe ARG DSrhsHVRystdRS thel DfhigiidRbanyer e
housed in 2-3 cage in a tenperature-controlled environnment

with a 12- %ﬂfﬁamﬁ%r‘r@ﬁhéﬂa%@)e All  hansters had free access to water, and
fresh diet was provided daily. Body weight was nonitored on a weekly basi S,

o Conm ti o esBotibong Fhebiades ol v e der s RO JBlaloes ~dzch 20

di et peri ogbekblansters were fasted overni ght (15 h) and bl ood was coll ected

via car dlﬁ(:——p&%kﬁﬁ—&ﬂd@k@@%@-ﬁ—aﬁe&l—hﬁha—f—%—ﬁ
li poprotein analysis. Plasma | /Bi8 anal ysis. Total prd&ia chol esterol and

triglyceriBtegwaighe determ ned by enzymatic assays (Sigma Diagnostics kit,
procedure # for chol esterol #336 for 25 tr| cerides, Signa

Chemi cal s, %ﬁ% )ow s, and MO Taﬂ%gg% Atkins vs O ni é%ﬂ%no chol esterol,
Anerican FaWeEk Bifig) vs Snart Bali@eew fat. Diet g/ kgiedingredi ent O ni sh AFB
Ornish Sm yhs AFB At ki S Bal. Casein 18 50,425 425 Dextrose
297 295 - at&%&é@%@)osmoz PCT/ E%%@TZ/ 001763 -29 008?.11;'11 fch 270+50 270+50 50
50 Cel | uliveke, ooy (0&I/d@0 100 ofRu0.6 (49.523.0) 13.241.2 (47.834.3)

Example 4
Mixture of fat, protein and carbohydrate for a nutritional supplement effective against

10  metabolic disorders.

Percent Energy
Canola Ol 10
MCT Oil 4
EPAX® 4510 (Marine Oil) 30
DHA Gold® (Algae Oil) 20

Ca Caseinate 20
Arginine 3.1
Leucine 2.5
Valine 1.9
Phenylalanine 2.0
Isoleucine ' 25
Corn Syrup (25DE) 4
Total 100
Example §

Mixture of Example 4 for co-administration with 2 pharmaceutical composition comprising

15  nateglinide (120 mg)



Tallow 30 - 210 - Butter 12 - 88 - Lard 10 - 70 - Snt Bal (69%- 72.5 - 507
fat) Mneral Mx 41 41 58 58 Vitamn Mx 10 10 14 14 Choline chloride 2.1
2.1 3 3 50 g cornstarch and 800 m of water for gel per kg diet Table 9 -
At ki ns vs OWD2p4/0820zhol esterol, AFB. Di et g/ kg. |ngredimne@msmbi7és ki ns
Casein 180 425 Dextrose 297 - Cornstarch 270+50 50 Cellul ose 100 100 Fat:
Tallow 30 210 Butter 12 88 Lard 10 70 5,Sn Bal (69%fat) Mneral Mx 41 58
Vitamn Mx 10 14 Choline chloride 2.133; 5 50 g cornstarch plus 800 m

wat er per kg for gel Results The fat and protein- rich Atkins diet produced
| ower body weight than the |low fat, carbohydrate- rich Onish diet, the

di fference being significant at week 12 (1Tabl e 9). Plasma WD 2004/ 082402
PCT/ EP20047‘@93’7‘%§ -30 cholesterol (TO fIéP Mansters fed the Atkins diet was

al ways | owgtobé motbiidedte di et , bei ng 283 mg
microcrystalline cellulose 142 mg
5 Povidone 24 mg

croscarmellose sodium 36.8 mg
magnesium stearate 11.4 mg
opadry yellow 18.0 mg
colloidal silicon dioxide 12.8 mg

10
Example 5§
Nutritional formulation, containing_per serving:
casein/whey 2144

15 arginine 06 g
leucine 1.51¢g
phenylalanine 0.81g
resistant starch 709
fructose 4049

20 Hydrolysed guargum ®  3.0g
Canola Qil 3.0¢9
Vitamin mix @

Mineral mix ©
Carnitine
25  Taurine
Inositol
Lipoic Acid
Betain/choline
Fenugreek extract
30
Energy per serving: 160Kcal.
" Benefiber®, from Novartis Nutrition Corporation
® comprises Vitamin C, Vitamin E, Vitamin B12, Vitamin B, Vitamin B1, Vitamin B2, Folic

Acid.



significant at week 5 (Table 9). Table 10 - Body wei ght and plasma |ipids of
hansters fed Atkins or Onish diets for 5 -12 5 weeks. Atkins Onishs Body
weight Initial (g) 1259 12910 at week 5 (g) 15317 16215 at week 12 (Q)
157183 17118a 2omtoatee; g/ day (kcal /day) 9.80.6 (49.53.0) #3erbodd/ootés 84. 3)
Exanple 4 M xture of fat, protein and carbohydrate for a nutritional _
suppl enent effective against 10 nmetaboksc di sorders. Percent Energy Canola
Gl 10 MCT G| 4 EPAX(r) 4510 (Marine |) 30 DHA Gold(r) (Algae G1I) 20
Ca Caseinate 20 Arginine 3.1 Leucine 2.5 Valine 1.9 Phenylalanine 2.0

| sol euci N& gyryisEPE Aol Mbghesla shd Ptiluml00 Exanple 5 M xture of Exanple
4 for co-admnistration with a pharnmaceutical conposition conprising 15

nat egl i ni de (120 ng) WD 2004/ 082402 PCT/ EP2004/ 001763 -31



nat eglinide 120 ng | actose nonohydrate 283 ng mcrocrystalline cellul ose
142 ng 5 Povidone 24 ng croscarnell ose sodium 36.8 ng nagnesi um stearate
11.4 ng opadry yellow 18.0 ng colloidal silicon dioxide 12.8 ng 10
Exanple 5 Nutritional fornulation, containing per serving: casein/whey 21.4
g 15 arginine 0.6 g leucine 1.51g phenylalanine 0.81g resistant starch TO
g fructose 4.0 g 20 Hydrolysed guar gum3.0 g Canola Gl 3.0 g Vitamn
mx (2) Mneral mx (3) Carnitine 25 Tad8#rne Inositol Li poi ¢ Acid

Bet ai n/ chol i ne Fenugreek extract 30 Energy per serving: 160Kcal. (1)

Benefi ber ( @,air{_‘gom Novartis Nutrition Corporation

1. A combination comprising
_ (@) atleast one of linolenis, linoleic, conjugated lincleic acid,
5 arachidonic, eicosapentaenoic acid or docosahexaenoic acid,
(b) atleast one of phenylalanine, valine, leucine or isoleucing in free
and/or salt form, and optionally
(¢}  atleast one diabetes medicine chosen from at least one of
nateglinide, metformin or a 4-hydroxy-isoleucine source.
10
2. A combination comprising
(@)  atleast one of linolenic, linoleic, conjugated linoleic acid,
arachidonic, eicosapentasnoic acid or docosahexaenoic acid,
. (b} atleast one of phénylaianine, valine, arginine, leucine or isoleucine
15 in free andfor salt form, and -
(c) atleast one diabetes medicing,

3.  Acombination ac_mrdiné to claim 2 wherein the diabeles medicine is
selected from a group consisting of: nateglinide, metaformin and a 4-hydroxy-
20 isoleucine source, o

4. A composition according to any one of claims 1 to 3 wherein (a) comprises
eicosapentoenocic acid and docosahexaenoic acid.

25 b, A combination accordfhg‘ to any one of claims 1 to 4 further comprising a
soluble fiber andior non-glucose carbohydrate.

6. A combination accémjﬁug to claim 5 whereln the soluble fiber is guar gum
and the non-glucose cafbpﬁ;é:irate is galaciose.

30 -k
7. A combination a-qcsf.»rcﬁf)’g to any one of claims 1 to B further comprising



(2) conprises Vitamn C, Vitamn E, Vitamn B12, Vitamn B, Vitamn 131,
Vitamn B2, Folic Acid. WO 2004/082402 PCT/ EP2004/001763 -32 (3) conprises
Chrom um Magnesi um and Potassium -33- Clains 1. A conbination conprising
(a) at least one of linolenic, Iinoleic, conjugated linoleic acid, 5

arachi doni c, ei cosapentaenoic acid or docosahexaenoic acid, (b) at |east one
of pheny'lalanine, valine, leucine or isoleucine in free and/or salt form
and optionally (c) at |east one diabetessgedi cine chosen fromat | east one
of nateglinide, nmetform n or a 4-hydroxy-isol euci ne source. 10 2. A

conbi nati on conprising (a) at |east one of Iinolenic, |inoleic, conjugated
linol ei c aci dpecimraaeibettpgiucan.ei cosapent aenoi ¢ aci d or docosahexaenoi ¢ aci d"
(b) at |east one of phenytal anine, valine, arginine, |eucine or isoleucine
15 in free and/or salt form and (c) at |east one diabetes nedicine. 3. A
conbi nati on ascor dh ngrnbinatidregorolivhierasy mnt lnécldirabetoeswhedincichis i1 s sel ect ed
froma group cqpéhﬁ%gng of ., nateglinide, netaform n and a 4-hydroxy- 20

i sol euci ne sollf €& ™M A conposition according to any one of clains 1 to 3
wherein (a)s conprises eicosapentaenoic acid and docosahexaenoic acid. 25 5.

A conbi nati ongaccof di 0. ) f clalns.,l ther,. rising a
sol ubl e fi bergand/%gbrﬁgiﬁ%{g%f u og%@ﬁgﬁygégfgémgﬁéi%{%@ﬁa ﬁg’ﬁqpaccordi ng to
cl ai m 5 wher ecombihetianodfuateglihide end agt-Jisouraggum and t he non- gl ucose
carbohydrate i s gal act ose.

10. A method of improving the bodily appearance of a mammal which

10 comprises orally administering to said mammal a combination acecording to any

one of claims 1 to 9 in a dosing effective to influence the glucose metabolism, and

repeating said dosing until a cosmetically beneficial loss of body weight has

occurred.

15 11.  Use of a combination according to any one of claims 1 to © for the
preparation of a medicament for the prevention, delay of progression or treatment
of metabolic disorders, more especially diabetes or a disease or condition
associated with diabetes. '

20 12. A pharmaceutical or nufritional composition comprising a quantity, which is
jointly therapeutically effective against metabolic disorders, of a combination
according to any one of claims 1 te 8, and at least one pharmaceutically or
nuiritionally acceptable carrier,

25 13.  Use of a combination according to any one of claims 1 to 9 for the cosmetic
treatment of a mammal in order to effect a cosmetically beneficial loss of body
weight.

14, A method of improving the bodily appearance of a mammal which
30 comprises orally administering to sald mammal a composition according to claim
12.



30 7. A conbination according to any one of clains 1 to 6 further conprising
ail -34- pectin and beta-glucan. 8. A conbination according to any one of
claims 1 to 7 wherein (c) is nateglinide. 5 9. A conbination according to
any one of claims 1 to 8 wherein (c) is a conbination of nateglinide and a
4-H source. 10, A nethod of inproving the bodily appearance of a mammal

whi ch 10 conprises orally adm nistering hg said manmmal a conbi nati on
according to any one of clains 1 to 9 in"a dosing effective to influence
the gl ucose netabolism and repeating said dosing until a cosnetically
beneficial toss of body weight has occurred. 15 11. Use of a conbi nation
according to any one of clains | tog for the reparation of a medi canment
for the prevent$on Usgef agopposiiopqeaerding e gaim 12iar he mrepagrtionst abol i ¢

di sorders, nor ﬁa&iﬁ&ﬁ@ht%r‘tb{e %@Qﬂnbﬁsde%fy cﬁipﬁﬂgﬁa@@%ﬁ opfreél&ﬁﬁt' dfinfilaboli$ Soci at ed
with diabetes. 20 12. ar maceut i cal nutrit ngosmlon conpri sing

a quantity, whiigpdes. mP@W?‘V”%’ Si58 f F@!&"FPV‘ tgfcpg@yqr\,%ss ged Mt et abol i ¢

di sorders, af dapsedi nation according to any one of clains 1 to 9, and at
| east one pharmaceutically or nutritionally acceptable carrier. 25 13. Use
of a conbination according to any one of clains 1 to 9 for the cosnetic
treatnent of at@rarmbkoimesialipackege edripsingescotesigeots|dt ieableorefdisei al | oss of
body — wei ght néamt%m boid 1R 1e3Y] 1 i A8l aRBRA3NBURERL 2 Ml
whi ch 30 corrpr'?ozs}yes ora tha seert: ngal to SQ({R% 3 F§ rrpgslgtlon
according to cmegipine pgether vg?;h mstructions for simultaneous, separate of sequentmd use

10 thereof in the prevention, detay of progression of treatment of metabolic disorders

of in a method of improving the bodily appearance of a mammal.

17. A commercial package according to claim 16 wherein the diabetes
medicine is selected from a group consisting of: nateglinide, metformin and a 4-
15 hydroxy-isoleucine source.

18. A fixed combination comprising
(&}  a cis-polyunsaturated fatty acid chosen from at least one of linolenic,
linoleic, arachidonic, eicosapentaencic acid or docosahexaenoic acid, and
20 (b}  anamino acid chosen from at least one of phenylalanine, valine,
arginine, leucine or iscleucing for co-administration with
(¢}  a pharmaceutical wmposition comprising at least one diabetes
medicine chosen from at least one of nateglinidé. metformin or a 4-hydroxy-
isoleucine source.
25
19. A nutritional composition according to claim 12 comprising about 40%en to
about 70%en, as fat and about 20%en to about 40%en as amino-nitrogen source,
optionally in combination with a diabetes medicine.

30 20. A nutritional composition according o claim 12 comprising about 15%en to
about 70%en, as fat and about 20%en to about 80%en as amino-nitrogen source,



15. Use of a conposition according to claim12 for the preparation of a

nmedi canent for the prevention, delay of progression or treatnent of

nmet abolic disorders, nore especially diabetes or a disease or condition
associated with 5 diabetes. 16. A commerci al package conprising as active
agents at |east one cis- polyunsaturated fatty acid, at |east one am no
acid, and at |east one diabetes nedicine together with instructions for

si nul t aneous, separate or sequential use-3® thereof in the prevention, delay
of progression of treatnent of metabolic disorders of in a nethod of

i nproving the bodily appearance of a manmmal . 17. A commercial package
accordi ng to eptanallt & sanehieaticrowith adighetesInedigiifcine is selected froma
group consisting of: nateglinide, netrormn and a 4- 15 hydroxy-i sol euci ne
source. 18. A fixed conbination conprising (a? a cis-polyunsaturated fatty
aci d chosen f2bm ah chmbinationacefrdingteriim d or claim @l sibstantialicas kikraingefore

el cosapent aengl g Ldar f jg acid, and 20 (b) an am no acid
chosen fron1a?é%%%§ %Qﬁéeoﬁﬁgﬁgﬁﬁﬁgﬁgﬁ%%e, val i ne, arginine, |eucine or

i sol euci ne5for co-admnistration with (c) a pharnmaceutical conposition
conprising at |east one diabetes nedicine chosen fromat |east one of
nateglinide, netformn or a 4-hydroxy- isoleucine source. 25 19. A
nutritional conposition according to claim 12 conprising about 40%n to
about 70%n, as fat and about 20%n to about 40%n as ami no-nitrogen source,
optionally in conbination with a di abetes nmedicine. 30 20. A nutritional
conposition according to claim 12 conprising about 15%n to about 70%n, as
fat and about 20%n to about 60%en as am no-nitrogen source, optionally in
conmbi nation with a diabetes nmedicine,. 21. A conbination according to claim
1 or claim2 substantially as hereinbefore described with reference to
Exanple 5, S '



