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secretion of insulin and reduced sensitivity to the action of insulin on target tissues.
Complications from diabetes often involve the cardiovascular system, which then

accounts for the majority of diabetes-related deaths. Other serious complications include

diabetic retinopathy, kidney disease, peripheral neuropathy, and/or frequent infection.

25 Treatment of individuals afflicted with diabetes who are unable to produce insulin in
their bodies involves the administration of regular injection or inhalation of insulin. Insulin
derived from the pancreatic extract of pigs, sheep, and oxen can be used for this purpose,
although many individuals now use synthetic human insulin manufactured via recombinant
DNA technology.

30 One method of treating diabetes involves regulating or limiting calorie and
carbohydrate intake by placing an individual afflicted with diabetes on a restrictive diet
designed to facilitate reaching and maintaining normal body weight. While effective in
theory, limiting calorie and carbohydrate intake is often difficult, thus often resulting in poor

patient compliance.

35 Medications are also used in certain diabetic individuals to help maintain blood
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solution, an isoleucine solution (wth glucose or an am no acid test
comprise from about 1 to about 200 mg/kg of body weight of isoleucine; from about 0.001 to

20  about 10 mg/kg of body weight of leucine; from about 0.001 to about 10 mg/kg of body
weight of valine; from about 0.001 to about 10 mg/kg of body weight of cysteine; and from
about 0.001 to about 10 mg/kg of body weight of methionine, and wherein the weight ratios
of isoleucine to leucine, isoleucine to valine, isoleucine to cysteine, and isoleucine to
methionine are each independently at least about 10:1.

25 Another aspect of the present invention includes compositions for use in treating
individuals afflicted with impaired glucose tolerance or diabetes, wherein such compositions
comprise from about 10 to about 200 mg/kg of body weight of isoleucine; from about 0.01 to
about 10 mg/kg of body weight of leucine; from about 0.01 to about 10 mg/kg of body weight
of valine; from about 0.01 to about 10 mg/kg of body weight of cysteine; and from about 0.01

30  to about 10 mg/kg of body weight of methionine.

Another aspect of the present invention includes low-calorie beverages or other
liquids comprising (A) about 2% to about 98% carbohydrate, as a percentage of total
calories, including at least one of maltitol, erythritol, sorbitol, xylitol, mannitol, glycerol,

isolmalt, and lactitol, and (B) from about 2% to about 98% of a protein source including any
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solution (with glucose) according to one aspect of the present invention.
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20 Figure 3 is a graph illustrating changes in blood glucose concentrations over time in
Fatty Zucker rats (model with impaired glucose tolerance) after oral administration of a

control (glucose) solution or an amino acid test solution (with glucose) according to one

aspect of the present invention.

25
DETAILED DESCRIPTION OF THE INVENTION

The compositions and corresponding methods of the present invention are directed to

compositions containing select blends of branched chain amino acids and sulfur-containing
amino acids. These and other essential or optional elements or limitations of the

30  compositions and methods of the present invention are described in detail hereinafter.
The compositions and methods of the present invention may comprise, consist of, or
consist essentially of the essential elements and limitations of the invention described herein,
as well as any additional or optional ingredients, components, or limitations described herein

or otherwise useful in a nutritional or pharmaceutical application.

3



i ngredient, including zero percent by weight of such optional ingredient.
Product Form The conpositions of the present invention may be formulated in
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25% by weight of the product form all in conbination with excipients or
ot her i ngre@r@hicFauch as carbohydrates, acidulants, flavors, and col ors.

The car bohydr at% in these Sprgduct forms preferably contains a
he compositions of the present invention may be formulated in any known or

20  otherwise suitable product form for oral or parenteral administration. Oral product forms are
preferred and include any solid, liquid, or powder formulation suitable for use herein,
provided that such a formulation allows for safe and effective oral delivery of the essential
and other selected ingredients from the selected product form.

Non-limiting examples of solid nutritional product forms suitable for use herein

25  include snack and meal replacement products, including those formulated as bars, sticks,
cookies or breads or cakes or other baked goods, frozen liquids, candy, breakfast cereals,
powders or granulated solids or other particulates, snack chips or bites, frozen or retorted
entrees and so forth.,

Non-limiting examples of liquid product forms suitable for use herein include snack

30  and meal replacement products, hot or cold beverages, carbonated or non carbonated
beverages, juices or other acidified beverages, milk or soy-based beverages, shakes, coffees,
teas, enteral feeding compositions, and so forth. These liquid compositions are most
typically formulated as suspensions or emulsions, but can also be formulated in any other

suitable form such as solutions, liquid gels, and so forth.
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non-reduci ng sugar, concentrations of which may range fromabout 5 to 100%
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present | n%[ghtoﬂf ﬁh@e c&OORARAE] ONNEAALAS EaaipPIRbQt améélgntrson@b@t%e 170
ng/ kg of bomé»pd ght of isol eucine; from about 5 to about 5 ng/kg of

body wé? ghte e inelude eidrie agidumalic 501d,daammcu5 lngickegidfor bonpinatoght  of
val i ne; 0.5 t bout kg .of body. t of c i ne; and
from about r%&b{% DA =4 Y]% Egmd %b{’%fv (%otﬁ dlg‘ﬂé\%br Wmo(#ifll(% tier or

brothy notes.

Amino Acid Blend

20 The compositions of the present invention comprise a select blend of branched chain
amino acids and sulfur-containing amino acids, the former of which includes valine (VAL),
leucine (LEU), and isoleucine (ILE), and the latter of which includes cysteine (CYS) and
methionine (MET).

The compositions of the present invention therefore includes an amino acid blend of

25  least isoleucine, leucine, valine, cysteine, and methionine, the quantity or amount of which
should be sufficient to provide an effective treatment for at least one of impaired glucose
tolerance or diabetes.

In one embodiment of the present invention, the composition contains from about 1.0
to about 200 mg/kg of body weight of isoleucine; from about 0.001 to about 10 mg/kg of

30  body weight of leucine; from about 0.001 to about 10 mg/kg of body weight of valine; from
about 0.001 to about 10 mg/kg of body weight of cysteine; and from about 0.001 to about 10
mg/kg of body weight of methionine. Body weight refers to body weight of the subject or

subject patient to which the composition is administered.
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The amount of am no acids for use in the select blends may al so be
characterized as a weight ratio of the branched chain to sul fur-containing
am no aciwe 20d6/me4sheast about 10:1, including at | east pabaiseoos01dsss and

al so including at |east about 100:1, and also including from 500:1 to
10:1. 15 The anmount of amino acids for use in the selected blends may al so
be charact eri zeth addyhepbhBsdideH: bﬂﬁgpﬂé@!ngmen'h@ﬁ'tﬂécoﬂfpoéiﬂ}l{'&n'f’a‘ﬁlsch%n} At

ultimately contribute to the efficac treating at | east one o |rrpa|red
&

gl ucose t ol €} R d30 dnederrtdedy wriglive issleutines ooHbauir 250p abows 7iSrreg/emot
i nventi on, béd’jﬂv&?{ﬁ?ﬁ%n@im@nﬁ&ﬁ‘ﬁbdﬂ?bgb% 5t 9S mg%r% dfso%hfu/gf Hfaoft\lglu egrél e

i sol euci ne to va i sol euci ne to cyst el ne i'sol Ui ne

net hi oni neali’or‘fﬂgﬁéﬁﬂéh‘?‘}tf omgke of badt weiblutf cydeite; and feaomotlvat Oértb(admmént t he
wei ght 5 at h@/k%fof%dylﬁé}gﬁto@ﬁll@th{(ﬁhllgh as at least two of, at |east three of,
at | east four of, and ) I sol eucine to | eucine, isoleucine to
valine, isoleul %@thebefémlémﬁef thexpreseniol etion, e comprEtio @niains ,fro'rrsabaut | east
about 50: 1j3( f&cdb'dﬁlt' 19 Abis 6864 and aliso ek bout
50:1 to about 50 éT%e ?I’?&IV?/EP%E fpsgl%l%%e r%%md%bo tbg%oub EQ o
conposi ti oh%dYa‘M@ghme@G@eofrOmr@omr(éé éntbout ﬁnmgﬂcg oﬁbqﬂam&i@tdﬁwamd frbmom or
provi ded by, any skn n |ona i.d source,

i ncl udl ng am no ac stg%}tg@z S %)r%ys‘gel atog Eer va Qouéﬁ'ﬁﬁ%aléoél%jglgékﬁl ified
with 1Gor gfaimdlzmtghb@fgaﬂhlomb@ses The esterifi ed for ms are often derived
fromstralght o] | coho sth allfledforms often
i ncl ude hydroch he |l§aﬁlpgpa ﬁa Céc{s;‘, oraeet: tk’eielg\lpgl %Infftyé‘ & gharagfesizedps@oy ¢ .
The i ndi vi deight ativ 06 tlacbratshutseiﬁiri i stilfer- (@ﬂilafm(ihgazﬁ'mdo bélesndisat(léas{t fupresent

i nvention h m cre an ched to any
protein or o{aﬁ gq §§%°p Pde angflg?l@tc('fﬁlé‘g A&FTsﬁ §“‘§)gécf’§?lf‘%‘agfrf’lﬁe am no
aci ds can al0siotolé: lpI’OVI ded by a synt hetic pol ypept| de that provides the

requi s{4 e anount, and/ or

i os .of t oaC|dS|nthe 6 WO
2006/ 102451 PCTI USIBUE! 6{%&@% a“@fe f A¥d? Bl}ee%fiﬁmg:b GUPW ltedecdrgesiisdons may

further COh}pbﬂlsleddfﬁhEdl malghOfatib bBghind OIS HAS ultiffatelyedRRRR] BREOLIEEf Jragment s
t her eof , %e am Ci d§ in.s hcg ieel ns or, segnents are not conS| dered
t ghiPse o

in the det &PHPR: FaS ongot jrppaire T3 Apdiaketsd- sel ection, incl uding

anounts and/ Orhi\Mﬂegh&h érabdd@sent bithé PRsANNRetRA] He BOERHIRR h%&@tﬁ%&b@r ein. 5
The am no defined blend nay be in the L or R confrguration, or

i.n th
a mxtur eafﬁg udipe foy "t“ﬁ’é‘ﬁ’gﬁ‘)lﬁ%‘te Pnivflzcatsplgacing fo grdeing apfdsdleycimal tat i on
wi I t30i cakthionide inddpdndently of at least about 10:1.

In another embodiment, the weight ratio of at least one (such as at least two of, at
least three of, at least four of, and all of) of isoleucine to leucine, isoleucine to valine,
isoleucine to cysteine, and isoleucine to methionine, is at least about 50:1, including at least
about 100:1 and also including from about 50:1 to about 500:1.

25 The individual amino acids for use in the compositions and methods of the present
invention can be derived from or provided by any known or otherwise conventional amino
acid source, including amino acids esters or acylated derivatives, amino acids salified with
inorganic or organic bases. The esterified forms are often derived from straight or branched
chain alcohols, whereas the salified forms often include hydrochlorides, sulfates, acetates,

30  glutamates, and so forth.

The individual amino acids used in the amino acid blends of the present invention
include chemically discrete amino acids unattached to any protein or other polypeptide
structure. ~ Although less preferred, the amino acids can also be provided by a synthetic

polypeptide that provides the requisite amount and/or weight ratios of the amino acids in the
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L configuration. The am no acids used herein are commercially available
froma number of different material suppliers, including Sigma-Aldrich
Cor por at iw0,20662am2459 a pl ace of business at 3050 SprucePBI/USet0s/0Bi468 Loui s,
M ssouri 10 When a conposition of the present invention is in liquid form
nost typically as an oral liquid or beverage, or after a powder enbodi nent

i's reconst idtfil Biche® AnNGUZReQoMpodifidit hily AFARPQH Otk uﬁ!:étgifotél&e J1quid
conp05|t|on|sq?pr|talefor roprlate adm nistration to a UJeé such

as by oral S5EnRAbPERtdgiiragments ﬁged?fé G @minol apisdn sndhopipivitor stgmeentsomposi t i on
has a pH tsRmMerBaNthe? d&tefninABR W 1R Qqulkl'fbcélﬂ'fﬁ{b rbgldf ge%h@pq Lgﬁ]’)ﬁY ahSurgoout

7.0, and alsomcludlng 15 from about 3.0 to about somcludlng
fr om about 23Yey weighhrEas insthy am?’f‘?élc@é’ﬂﬁﬁéﬁ @qﬁ@%hfm@nt he present invention may

[t herg conpr | STHORRI wB! 8 uSWDRITRAUMGAR PR 05 0 DAL (00

exanpl es of which include aspartic aci reoni ne ser ne
(SER), gl uikriue theggod altlpugh mast yning acidsfRO)se igythy dommlatich W)l tyaicalﬂy treein teALA) ,

I t hi oni ne
(D, 50" ?F?%)?%%*ﬁ%‘a' Il ik ol R b { BBl NG AR b0 e

The conposfifietsnsmptasjal sapphiersi incladigg PigineiAddrichaoopmationf having aqriacaof Bussssch as
at | east abojpbo 8pAke FREL st i@%s%m&o% st about 5 or nore) supplenmental am no

acids to contrlbute to providing a treatnent for at |east one of inpaired
gl ucos® t ol er an®éeandonipesiigmess, thd premnelnemuoninsmani‘quﬂffoﬁﬂnen@t 8pRAly dswsent i on,

; “ﬂ“’??ﬁi%%h?‘ﬂl Rz, 311 b SRS, coaaFens it ST RARIAR T xRt + o
ggou? _ ocmlomohmfjﬂ ko6 Yhe diquidiadyn pusitiiaphis Sl(oiifable/&‘ﬁﬂ'hp@fOpﬁ?tﬁa:ﬂﬁr"]lin@s]!:rra%drrfg%ggt 01
ot an sl Lot B4 Speit b ke DT R TR Bhow <
body wei ght prfrcma@umuoz 5 t¢ hivemo RiONaclugiag o, abbtlitCﬁl a t(’jdﬂaboﬁlt:c B0, 4l E@G, tlr@gfalld %/SI ne;
ut .2 incl udin rom abou 0

ZBSUIr aﬂ?‘ﬁ ab"“tg% ab"“?g& e %&'}Ef 5&?#2%\&"0‘:“ 3G Berse-01.0 my/ kg) of body
wei ght  of each Olie gbypasitions alf ahié Meesert YihRHtOE ma3 GkthéNEomBRE dnb YRt ApRaN. 1N
sone i nstance I%m conpos;i ti on1 of the resent invention contain little or

no phenyl &PBS ﬁlgge%?lo &8 phg-Tipifne ¢ &i ofi whichdyeledsnasarreic |agid S(ASRAN about

10 my/ k thebﬁﬁi THR), ghtine CSERN eRehal ani IorbBRSPR ?%%E}L 0 Mineei ght.
ot ‘ A ), St GSEIRDG ISé‘2006/ l(g}%}lgl rPﬁC%%USb%% /01 346?%0%0& tion

::(r)]n? 2?;2 e|r ? %&%kxﬁ%lmﬁ ). bigiag (e gheinie (AREDymethisning &METh yet
anot hez0 enia)yqﬁcmmem(TRY)hph&@Mﬁlbt(PHB) GRS BerBbf. | BRSokaRi AR MY 1
g/ kg of bgon}{cun a sufficient amount of one or more (such as at least about 2 or more, and at least
about 5 or more) supplemental amino acids to contribute to providing a treatment for at least
one of impaired glucose tolerance and diabetes.
In one embodiment of the present invention, the composition contains one or more of
25  from about 0.01 to about 30 mg/kg (includingAfrom about 1 to about 30 mg/kg and also
including from about 5 to about 20 mg/kg) of body weight of each of aspartic acid and
glutamic acid; from about 0.001 to about 10 mg/kg (including from about 0.1 to about 10
mg/kg and also including from about 0.5 to about 5 mg/kg) of body weight of each of
threonine, serine, proline, histidine, and lysine; and from about 0.001 to about 20 mg/kg
30  (including from about 0.1 to about 20 mg/kg and also including from about 1 to about 10
mg/kg) of body weight of each of glycine, alanine, tyrosine, arginine, and tryptophan.
In some instances, the compositions of the present invention contain little or no

phenylalanine. For example, the composition may contain less than about 10 mg/kg of body

weight of phenylalanine or less than about 5% by weight. In another embodiment, the
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wei ght of phenyl al anine. 5 Macronutrients The conpositions of the present
i nvention may further conprise one or nore other macronutrients including
a fat souwoepocaogst bohydrate source, and a protein soureer/tskoosiomsegddi ti on
to the am no acids blend as defined herein. The optional macronutrients in
conbination with the other essential or added 10 ingredients may provide

up to abougondRBiok ¢ahtaitd 1686 @8 YabPEY 5 / 00y WASR, of| phehydlidige. f PR about
25 kcal to about 900 kcal, also.inclu k@ fro% about 75 kcal to abgtt 700

kcal , al so™OfheE eHapdigrenty %cgswaim%eoww zqrq) oh st thag ryoRic hime/kg elobgdycl udi ng

fron1aboutw,ggxkgg&wkgmﬁgout 400 kcal, and al so including from about 200

kcal to about 300 kcal, per serving or dose, preferably as a single,

undi vi ded serving or dose. 15 Many different sources and types of proteins,

Iipidsd5ang1gﬁ;[ghgggates are known and can be used in the various

products d 3 ed nerein, provided that the selected nutrients are safe

and effective f he emagjosisics ofithe prasand nverrion anay fonhep o piise ane toh mokeeotbessent i al

and ot her mﬁ&lgxﬁﬂn n‘PsQ{n‘élqhﬁ Sf}it %E&%%%@Waté% %@ebhﬁd %%&ot&iﬁ%{ﬂée tJ‘lem

conposi tions o pr se I nvention ma vl

vari ati onsadﬁutm@d@rﬁlemamnocanlsls blend eofefindddrerdin.mi t i ng exarrpl es of sui tabl e

car bohydr ates I ﬁé %gﬁonqyﬁa&lox&t?gm? Min r@)gl'b{nagc% %\Ilt%r ﬁ‘lg &ﬁercgsléé}l%taf’i P Qdd d.

mal t odextrin, uco , sucrose, corn sﬁl(j,

ri ce- ddli v'mgred&nﬂsm‘myqbrcm@ upgb algs 000 Kealufteos ey pdracm/mg@r dmeglhclﬁdlugfrome corn

syrup, |nd| e des .99

<ol ubl e or b%ﬁg %ﬁ}i u%a? ?bogp &ﬁﬁho L édso mclv.(d?n %] ullfl%% ltg gou%%{j'@ {( a? a%s)o

eryt hri t ol incedmpiftool a)bputallﬁd ke mmatioomealt hmledﬁdmg?‘frahebm 15Ukdahinl @mﬁtor use
y

in the co e Pr gsent on, t|on to. the am no

wci bl encrbpisbibn e hIguRE FEE Fonur P bbd et P sling r 1 1y
hydrolyzedm@&qunmhwﬁgniymﬁd&ﬂma&&gnsdm& protein sources, and can be

deriv from or rw se, sui tahl e, so u

casei ﬁ% whey) EM%IH% Jﬁ@‘fre émﬁces &fpes OfRFOping fipidsy éﬁ’OF}é‘ﬁ@wS arp ﬁpﬁ%’m r n)
veget abl e ¢ 1@ used@)the vambugﬁadwcaates@md héiaﬁ,eﬁémddﬁ&hﬁ tisd Heloatell auffneﬁts Bge in
the conpositio f th i nvention inclu onut oi

fracti onat Se é’&fﬁ&fﬁ?ﬂ“’% qr or 5&?“’6}1?“”%? 6‘ie|°°m8?tﬂ\$% |ﬁle ?é‘?“f“labee?é’r oBgM | hi gh
ol ei ¢ saf f hqwaging@dlents. MCT oi | (nmedi um chain trlglycerldes) sunf | ower oi l
hi gh oleic sunflomer oil, palmand 8 WO 2006/ 102451 PCTI US2006/ 010468

Carbohydrates suitable for use in the compositions of the present invention may be

20  simple, complex, or variations or combinations thereof. Non-limiting examples of suitable
carbohydrates include hydrolyzed or modified starch or cornstarch, maltodextrin, glucose
polymers, sucrose, corn syrup, corn syrup solids, rice-derived carbohydrate, glucose,
fructose, lactose, high fructose corn syrup, indigestible oligosaccharides (e.g.,
fructooligosaccharides), soluble or insoluble fiber, honey, sugar alcohols (e.g., maliitol,

25  erythritol, sorbitol), and combinations thereof.

Proteins suitable for use in the compositions of the present invention, in addition to
the amino acid blend component as described herein, include hydrolyzed, partially
hydrolyzed or non-hydrolyzed proteins or protein sources, and can be derived from any
known or otherwise suitable source such as milk (e.g., casein, whey), animal (e.g., meat,

30  fish), cereal (e.g., rice, corn), vegetable (e.g., soy), or combinations thereof,

Fats suitable for use in the compositions of the present invention include coconut oil,
fractionated coconut oil, soy oil, corn oil, olive oil, safflower oil, high oleic safflower oil,

MCT oil (medium chain triglycerides), sunflower oil, high oleic sunflower oil, palm and



pal m kernel oils, palmolein, canola oil, marine oils, cottonseed oils, and

conbi nations thereof. The concentration or anount of fat, protein, and

car bohydrabeoiaotdse conpositions of the present inventiPOm/USRYOCHENIGS

consi derably dependi ng upon the particular product form 5 (e.g., solid,

i quid, powder) and the various other fornulations and targeted dietary

needs. The@ﬂmrmﬁﬁﬂrkutsr b&int Sleial andBSsil, tifHireadilsy cdihbash akig da EJMH‘Ta%BXs of the

caloric ra (enbodi nent s A-D) described in the follow ng tab

Nutrients feroftl onal Embodi ments* A B C D Carbohydrate 0-98 2-96 10- 55

30-50 % total qabesicefrafidt oOmBnirIf, rotein

0-98 2-96 H-70 15-35 %total calori esﬁgfeﬁﬁaﬂscr?ﬁ%gr%%%@gcﬁgﬁcﬁ%giogg%ége ded

by the ter e RYB5(k invengign OB FOpIsEeably | degendifisetnes thih parforwombpdicofismof t he

presentsi n(’da%:t o0, BEN, fﬁé&ﬁ&?'ﬁn&@xﬂaﬁ&ﬁ RhL GO RN Ra ta%%gﬁ) %Pe?ant R t hat may

nodi fy the ysi cal, chemcal, aesthetic or processi n ar act et |cs of

the pr oduc?g €SB r MAEPIITicRts ﬁiﬁamﬁ%c@mwll:}’afmmnla@ddwthlmmbf ofuthei tal@mal‘anges

component s aiaRinaRh-bilacklidklity hefIBhAG AgpuL ati on. Many such opti onal

i ngredi en herw se suitable for wuse in nmedical food or

ot her nut [ Nuirigmdd pr oducts or _peattimaEBinbedimed@sage florns and may al so be

used in the conpositions her&in| pmovi dedcthat swch gptional ingredients

are safe for oral adm nistration and are conpatible [with the essential and

ot her i ngf egkbeliiidsatd N t he sed.egt €d o gy ofugl75M §r My 2P Non-1imi ting exanpl es

of such optdiofabdaldrizgr edi ents i n¢clude preservatives, dnti- oxidants,

enul si fyi hgatagent's, bufT efsgophar Beggeul pals actiyes, |additional nutrients

as descr| figdah@ii®icn, colprants| flavols, thickening |agents and

stabi | i zef Brote®TUI'ST TYI NG [A0FHE S|  LggoT (,g.l,)? a15u3§u forth. The

conposi ti PiSoMf calidies P esent | nvent i on unt her conpri se an sweet eni ng
...... ol

agent, 25T a%h#ﬁfrhé@wai a%ue 1%[frgce§<§,ql?ytt Tferm"’a%ouf’ww acohol such as

mal titol, eryt
10

Other Optional Ingredients

The compositions of the present invention may further comprise other optional
components that may modify the physical, chemical, aesthetic or processing characteristics of
the products or serve as pharmaceutical or additional nutritional components when used in

15  the targeted population. Many such optional ingredients are known or otherwise suitable for
use in medical food or other nutritional products or pharmaceutical dosage forms and may
also be used in the compositions herein, provided that such optional ingredients are safe for
oral administration and are compatible with the essential and other ingredients in the selected
product form.

20 Non-limiting examples of such optional ingredients include preservatives, anti-
oxidants, emulsifying agents, buffers, pharmaceutical actives, additional nutrients as
described herein, colorants, flavors, thickening agents and stabilizers, emulsifying agents,
lubricants, and so forth.

The compositions of the present invention may further comprise an sweetening agent,

25  preferably including at least one sugar alcohol such as maltitol, erythritol, sorbitol, xylitol,
mannitol, isolmalt, and lactitol, and also preferably including at least one artificial or high
potency sweetener such as acesulfame K, aspartame, sucralose, saccharin, stevia, and

tagatose. These sweetening agents, especially as a combination of a sugar alcohol and an

9



mannitol, isolmalt, and lactitol, and also preferably including at |east
one artificial or high potency sweetener such as acesul fanme K, aspartane,
sucr al oseyoea@ciasin, stevia, and tagatose. These sweePemUIIENEIIHS,
especially as a conbi nation of a sugar al cohol and an 9 WO 2006/ 1024M
PCT/ US2006/ 010468 artificial sweetener, are especially useful in

for mul at i ngricGUiwkRAUS LRABp NP iR A &rmle%gel A 6k érﬂ%%ﬂﬁén%fﬁnfev' ng a
desirabl e favor profileée. These sweetener Rt 1 ONS especi al

ef fective PIFsemhgRYAEOLRAERS radisiatis Zavor profideret Thees swestanei apmbinations atehe

addi ti on_OtspeRBiIETARI Iﬁéaklﬂ%hﬁoqmame%vsaé RetinB LB R IHPAe AUTODY
concentrations 1'n the beverag range from at | east about

i ncl udi ng ﬁmmaeld&%ahﬂ%bﬁwramwwml S&E@(alqomiIcuuhen@atfons)mthea@w’agelr%ﬁ o)
about 686 by ahk 1 yer L ar oLl ner,
concentr at ?oﬁé\,ﬁ?rayttreg% aég\ﬁrogﬁn/é %gﬁmé%&k}? ﬂ/lalrl%?j 53‘][ /C’far%%?nﬁa 0%51 ) frﬁg]% to
about 5% abmiw 1% ntl albubgd%.r b wbgut oﬂ)ﬂib%e\cer@boutOphoﬁH% arbfsjcwl/es\gé@tenaf t he
bever age. ent ntign rise
any of a vanEefRRBRShk AR Bhm sRfy BoPa B B o ARe T ok L A0SR LHE R ¢ g
exanpl es oﬁnCWdlrxgtﬁqrrnddoutj(bl%ltcb dwuhl B, bywrdightbfith®bewetrdgam n E, VI tamn K,

t hi am ne, ribof] avin yridoxin i.tam n BlZ ar ot enoi ds

bet a- car ot ene, H%ee%g(m notsﬁ1|¥’rrlls, Oﬁoeﬁf é’fe,sen\{ (Y ERHa B3y uﬁ‘i%gr TIPS PRCOLE Y %‘ety of

pant ot h@ni othac lv'damilnis @t iralated WiutréefrisN nés- hlﬁhmglelxanplbsn@s |v¢hﬁﬂh, inslabd vitamd A,
derivatives. ther conbi pations t eof Th 0si.tions further
conprise anyiof 159§ V\}fﬁ?lfn gfmlbgh&‘l‘anﬂ?fdlr’??tﬁ)aﬁ(& p?ﬁ‘ r%it ifamig IZnBWOtF%/‘?‘r‘iistl ng
exanpl es Ote gm%eﬁﬁ?lcardi’[en{el,ld@xﬁﬂﬂuﬁlltﬂtﬂh 95@)@@5’),&{1&511 FOROIREE batdthdniddtid, BloAs,
manganese, chr om um chloride, and

0 odi.um, po ass ol
conbi nat i oﬁg Ig’g?(;f’léoi & lﬁ%q\‘/@lcsaﬁtéﬁ’?cie&ég?é@w%\ ge a@ WHCEasensthacotonposi t i ons
of the present Thaw@ihositions MY ﬂﬂﬁeﬂ QWpESY 108 aliam @Q@ﬁlepiddﬂfohﬁrmmél’aﬁw ds
formul ated to,.mask or i?hervvl imze undesira | avor associ ated with

the anf no FElFtEeeHgEP és?:fr b lﬁaP‘E ﬁalm‘ﬂ‘i‘eé’é‘oﬁpéwu&’améglieéluﬁ‘e\}’é’ﬂa@@g’ or

| qui ds i nelatgiede@pere FaAG, PBRAEsTUNE QN HdSHURD choRim, 3RRHEe, 2% tdntakedhs 98% of
a protein source, as a percentage of total cal ori es, |nclud|ng any of 25
the anmi no HEf¥Lbl ends as desecri bed herei n, such as those conpri sing

i sol euci ne, |eucine, valine, cysteine, and nethionine, at weight ratios of
i sol eucine_to Ieu0|ne i soleucine to valine, isoleucine to cysteine, and

i sol euci ne=0¥-4§ ENELRE JlYEhdent |y of at |east about 10:1; and from

about 286to ab@h@ c%;/@sﬁ%p%hx Blebont AVeRidACMEBN §FRAlrd %V%}aggsalno bth&S

liquids formulated to mask or otherwise minimize undesirable flavor associated with the

amino acid blends described herein.
These low calorie beverages or liquids include those embodiments comprising from
about 2% to about 98% of a protein source, as a percentage of total calories, including any of
25  the amino acid blends as desecribed herein, such as those comprising isoleucine, leucine,
valine, cysteine, and methionine, at weight ratios of isoleucine to leucine, isoleucine to
valine, isoleucine to cysteine, and isoleucine to methionine independently of at least about
10:1; and from about 2% to about 98% carbohydrate, as a percentage of total calories,
including at least one of maltitol, erythritol, sorbitol, xylitol, mannitol, glycerol, isolmalt, and
30  lactitol; wherein the nutritional liquid has a pH of from about 2.5 to about 8.0, preferably
from about 2.5 to 4.6, and a caloric density of from about 8.1 kcal/100ml to about 40
kcal/100ml, including from about 16 kcal/100 ml to about 32 kcal/100ml.
These low calorie beverages or liquids preferably include erythritol, concentrations

of which may range from about 0.1 to about 10%, including from about 1 to about 5%, and
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including at | east one of maltitol, erythritol, sorbitol, xylitol,
mannitol, glycerol, isolmalt, and 30 lactitol; wherein the nutritional

i qui d hawoaogiHoofs1from about 2.5 to about 8.0, preferalpcy/ustosmabout 2.5
to 4.6, and a caloric density of fromabout 8.1 kcal/100m to about 40
kcal /100m , including fromabout 16 |local/100 m to about 32 kcal /100m .

These | ow @Eb@fchﬁm@&%ﬁf@@@ﬁl Dio albblﬂls%iauﬁi%fai%ﬁta&k% HeDGhatds gyt hritol,
concentrations i ch may rangefroma out 0.1 to about 1% |nclud|ng

fromabout 1 to 658 Ws%orlérﬁf"eriﬁf’s\m1’219@6/1916(5@4151 im@deug2eas6 bl ediii®nakl so
i ncl udi ng &wesinapodent] sdind RordlRidhe éfﬂmﬂés of Whi é’Meanl'a{g Qjegélﬂﬁle% rg% or

liquid. These | ow cal orie beveragées or |iqui s preferably 1 ncl u at’ | east
one additi S¥FaHOsesREbRR SiYiacapditgatosone non- i miting exanpl es of Whl ch

i ncl udesacesul f aBeow BABN bABBges oF cgharin, stevia ngh
tagatose. 5 These Ieovyca lorie bgilsera ](531% %?ff“f%gﬁC ey ar?yu Fﬁre?lof:eoo i se any

one or nor &thgfontineal opetheringsedi¢ntes| dessribet eesin.i ngr edi ents as descri bed
herein. Manufacture The conpositions of the present invention may be
prepared by any known or 10 otherw se effective manufacturing technique
for preparing the selected product Manufactiee y such techni ques are known for

any given produg, |t|ona ui ds or trltlonal bars and

can easily be appl |ce1§B%S?/%glEe&§tlgtjg)tr%enr%alwensl d ‘2 PWBarﬁ? Yt @Yt kpgwn or

nut r i t 1@naptheryisscafisttivedemofartogig twelmque. forTﬂT@a@ﬂgfﬂ@&bIatt@d\proaﬁcttfm rMﬂ?/e
ective

i nvention b repared h 15 ot herW| se e

nmanuf act ur .91%8 t!te%ac %ﬂeieﬁ{g EDOQV pf'Poerp%i1 |‘(ﬁlée”t Ré’d\‘/cérﬁm%ssuﬂhéf‘ PREReRs! lguids peroduct
forms. Manyutstictal bas hni quessilgrbe algpidby bae ofoaryingly \Rill ip fRraMes e iugdlonflr oduct
form such ul.e tabl ets, liquids, and so forth, and can easily be
appl i ed byp‘%ﬁ‘é"%g‘%%‘“‘b §her ski 1 in the art to the conpositions described

herein. As a ba§h<ccdmp@smdnsfdfltlmgiras‘entﬁm\;enﬁchﬁcaﬁ(Dlﬁa%é I;d $05arQf byt A9 kRSS!
|nvent15)n "%ers QrLe?? § r\{ %sol ving each of the_ selected am no
acids in water or® 8 § Efugng dedipiaps for ﬁE?parf‘WeFPec&‘ﬁmuﬁlH‘i‘@m%?ﬁ@mﬁiﬂf ferent
am no aci dp&dlhdﬂfdrmﬂsMaﬂy fieh Iﬁéoﬁmhheﬂ&tdiqﬁ%@&'aﬂ?@ﬁvel@ﬁhaﬁﬁ@ceﬂﬁ&??@guct& fyent i on.
i nvention nay

Asaba5|cslldf he co sitions of the presen

be prepar %(? C@Sﬁﬁﬁn&'ﬂbﬁ? ? ﬂ‘é‘dﬂla’f“ié‘}gpﬁg %\%'é?asflﬁtbﬁﬁpldfedtbbi@n%@f @dinad ani no
aci ds, al ongumthaan&&h@@mﬁoabb@tdembéamensrat erials or other excipients, and
then dry bl endin g the powders prior to

a basic hquld formulation, the compositions of the present invention may be

20  prepared by dissolving each of the selected amino acids in water or a dilute acid solution, and

then combining the different amino acid solutions to form a liquid embodiment of the present
invention.

As a basic solid formulation, the compositions of the present invention may be
prepared by combining the different powder forms of the selected amino acids, along with

25  any tablet forming materials or other excipients, and then dry blending the powders prior to
processing it into the desired solid product form, e.g., tablet, capsule, caplet, and so forth.

In yet another embodiment, the compositions of the present invention may be
formulated as a nutritional liquid, including a juice or milk or soy-based liquid, comprising
the selected amino acid blend. Such an embodiment may be prepared by first forming an oil

30  and fiber blend containing all formulation oils, any emulsifier, fiber and fat-soluble vitamins.
Additional slurries (typically a carbohydrate and two protein slurries) are prepared separately
by mixing the carbohydrate and minerals together and the protein in water. The slurries are

then mixed together with the oil blend. The resulting mixture is homogenized, heat
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processing it into the desired solid product form e.g" tablet, capsule,
caplet, and so forth. In yet another enbodi nent, the conpositions of the
present iwoentdiwomsmay be fornulated as a nutritional | ipqmiuso0enedsagli ng a
juice or mlk or soy-based liquid, conprising the selected am no acid

bl end. Such an enbodi nent nmay be prepared by first formng an oil 30 and
fiber bl engdrdeentdishdiadiadd witlOsFUbALLBRbRI Jlﬁmnﬁnﬂav%?@dl il fheSqui {eFﬁllhal
fat-sol ubl e vitam ns Addi tional slurries pically a carqo dr at and
two protei ﬁtegl‘%ﬂdrofé%ey’tw&}lﬁéﬁﬂ‘?déﬁéfl%tom%ﬂm‘v}ér by niXing the car bohydr at e
and mineral st 0RkdhGfoidaidofiouar Aliihal BurlBiebe niRuShbihESADE, uliien
mxedtogether with'the oil blend. The resulting mxture s geni

heat 11 W 2@@@}81@2@101mwsusm@/ammm1p Agcrteddnl thedpametmiatiuziod ami t h any
wat er - spl Ul & Mot AR SombdARE, 8pigdY N6 d or
aseptically ?lrélﬂaed gr OIP?ed e{%}lodlgce a %%&g%geréfgﬁe&ﬁut éruc‘iﬁ en!riédesuch
nutriti onaFOgl?:@ilPrsWhE’P t]décalﬂﬁmmldéﬁ {he @aiinof asid Wsrmingplleny pwieiny, vitolid pextixessi on

t echnol ogy .88l s | ¥, d R f ring art.
5o pr opar ot S B SO IR PR Fory bl PO s &
are dry bl epbiaiked @gfétamepowchmdqhemlypﬂ cfalhdlly anylhqujdie@nmdnentamamlmmmmﬂ inatoend and
any protei n car dr tes,..and so forth. The

f at - sol ubl gl% ccgkrfrl%%%@r?f g&%ﬁg‘ ?’Iflgm eco§1 11%]goert T% 5§ (PSHIRR RIS PSS FRP
powder‘er pthenibg elsapeﬁwn&iowﬁiahw physmil dr dmnqmahamhgesameumﬂ@ by m)me’drmmg & t he

conmposi tio i t| or dou i
pl astic nags{sm%%%n%geg?l ﬂpe aesgls §SSe1 r\?‘\f ﬁ(gafltlvfe Wé’rresfﬁgglr%“ﬁﬁl OCL Cﬁn cal
changes oc ctmfcm tigp, debged(sbzipd fThe msmlgant)éxuda‘x ﬁwhsn an poff\sin ed gipfopria® pokidsd ioC MasSs

is forced relatlv | ow,pre ethro i nfers the
desired sh lve & Profiess esuldfsé‘trr‘”ffi %&%3 {féieflged lgdi’f"db‘?tf Wﬁ}enéﬂat%g gensst e

posi tion tpalatgblus/, prdgdelepsl fof disthibutibasi r ed vvel ght. If desired the solid

pr odu is then nce alatability, .and packaged for

di str ictut i on. ﬁ'ﬁotelﬁélg rfﬂamﬁ B?‘:{(‘;‘in?)rﬁg?ilt SRS HBRngop may pep lﬁ?r‘%%%‘?ﬁ"tui“‘nivent i on
may al so bﬂlrdil@huf Baked rapplicatidtr &U@élteﬂ Halisieh &P piddeat ol PEIUBE RS sfont £sUSi on

to produce solid product for su cereal s, cookies, crackers, and
simlar ot ﬁ%?aliarcé’g]ﬂﬁsf Fagkers . %@ﬁ?’fo Soyedst Lorms  Ree kpairlpdeeptln in the

manuf act ur hingitied manifschalg@rt & H BGkletNie Of tHeNRarkyBRAYwK BPWRNisc OV RgHIM se
avai |l abl e ‘{r}Luf acturing processes to produce the desired final product. 20

The conposi?My# r&gptr?féssﬁfrt@§é?ﬁ]f‘°‘ith?/%er§tr?%ﬂn%§? uéf course, be manufactured

by ot FEY  KnownTas combbeiivhsSs tilirbRB BydnB6 ik %%@%oﬂ?&t b§ﬁ%§df£duﬁ@& by oi§Scri bed
herein wt hout departing fromthe spirit and scope of resent

i nvent i on. KoaYE o hsayise &vitsblei taebRicyesanas spacifisplby deser lbefidierem wit out departing

from the spirit and scope of the present invention. The present embodiments are, therefore, to

be considered in all respects as illustrative and not restrictive and that all changes and
equivalents also come within the description of the present invention. The following non-
25  limiting examples will further illustrate the compositions and methods of the present

invention.

Method of Use
The compositions of the present invention may be used in individuals afflicted with
30 or otherwise at risk of developing impaired glucose tolerance or diabetes. These
compositions can also be administered, however, in any individual as a nutrition source,
especially in those in whom a blunted glycemic response is desirable.
The compositions and methods of the present invention may be directed to any

individual, including humans and other mammals such dogs, cats, rodents, cows, sheep,
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be considered in all respects as illustrative and not restrictive and that
all changes and equivalents also cone wthin the description of the
present iwoendd/omsiThe foll owing non 25 Iimting exanpl esTwiskdoscfowrssher
illustrate the conpositions and nethods of the present invention. Method
of Use The conpositions of the present invention nmay be used in individuals

afflicted wihé) o3, RirseRtal@OWeSRooRld dnlirfidls, Ohd 46 V&P Riclghy HBRdLAM Olicase
tol erance or di abetes. These conpositions can al so bé adm ni st ered,

however, i WPaRAyiabeien Madbradmiristerehise pompasitiospameddl.  especial ly in those in
whom a bl unt ed ghy c6HpRitloRS POMS Preséht I&2hi FHOMEy bd 1mGRHP belid: O/ r AP Irmi‘t hods

. 'tr-
of the present invention may be En rect egl'go any |n§| vi dual , i nc ng
humans andafir sePoldriaintake (seeh asdips a matlsdrinkoelemack) tociovmsove shiees toleraeWD
2006/ 10245, dRedd a0 4 SW, By r . f
animal s, and rso_c_f ort%%eHea gﬁi}sei ndi Vi ¢ ualagéeél%’q% %Eﬁrggpﬁ?@%%ﬁéa@?lggg}tqes may
be admi ni strneditiohés codnsted ivtithorabogtnebdir of Frbohydraeomnsuimptisn by the ebjeet.esent
i nvention 140l - ' fter carbohydrate intake
(such as ool SBeal MR o il o o B SRRBEINALR 5"and
reduce t heabyt/Zemingtes eS@ohvdpdrate nosmeptemibydhawmbject. t he admi ni stration of the
am no acid conpes] il [,S.C cted. within about o hour .of carbohydrate
consurr?ti on by ?ﬁéeus%det%{ls. ant;ﬂ% Slébﬁ%{ her Emod irsjreeﬁ e?%? gé{a%?ﬁo?ﬁ tg’ierraa‘[‘f’ ‘on of
the ambho digbatiesc obgpitgi tidém sysiporscndt sidb whfdchi nf ghibeosdt toBned, Riidbetss, ofnd

car bohydr af,e umpt i.on. by the.subject. Tg onposi.tj.qgns of tsf subj ect
i nventi on %%e}s/f%ﬁ? Pﬁgglaal o MFcmp Osétfoﬁ%lgg%%? oile E%ﬁﬁag?ypefdl‘%le%ﬁeti’ 1 ,‘%SIE?E?i ty,
and/ or synptdorsymapidms oflenyehdrextt Symptogh uelsde dffekbi padiakstesdhainRtods or R6@
obesity. Specificall th onposi ti.ons .may. be used to treat type 2
di abet es, Ffi%%h 5&’ 9%‘5}? %esl%veg%g}%?ﬁ Ihgli}ttsrﬁflmsyg’?orﬁlﬁ? FhEpgerey éf/‘f%t“&ﬁl?sasand
si de ef f ecletharyfy, diralyei, emdy Nedightfpowne @eresdd app&ite, Niefh, ble@dary, ugas&nl evel s,
sl eep bits such as inspmia, general ene | evel such as | ethargy,
strength, Bo®RP? 1@%%6? Bﬂg‘f@ h?a“i ‘ﬁ??_?séa%“é’ﬁe’&B‘E)g%?rfoé?tmlgéwst%@? irregularity,
stomach 15 neurop@t lyectkifdreinvéiioh Uidminibedioh ot B 8&EpostlohOkCihe A0Blect
deteriorat] n%ﬁ.egea ght .. In_one afpect of the invention, admnistration of
t he conposi®THif 181 7 SHYet g Reed “‘?rﬁ‘?fe#_feir’oﬂurfn& &' DeBye corbphydiée dngestione of
after, duridigas®r bhRlogRiceRr daBKALEhFared1UBS lch®Bhy RS I BESESH bivARs: ldcose
| evel s conyﬁ_e,d to carpohydrate i ngestl on without the adm nistration of
the conposfimipigation qfifke equyjogitions; ¢ivies pubisst spEios- dtlerdoglacaseleapls magypebe
20  determined using whole blood, blood plasma or blood serum. Unless otherwise indicated,

blood glucose levels refer to analysis of whole blood. Administration of the amino acid

compositions decreases blood glucose levels after carbohydrate ingestion (compared to blood

glucose levels after carbohydrate ingestion without administration of the amino acid

compositions) in at least one of about 30 minutes after carbohydrate intake, about 60 minutes

25  after carbohydrate intake, about 90 minutes after carbohydrate intake, and about 120 minutes

after carbohydrate intake.

In another aspect of the invention, administration of the compositions of the present
invention to an individual before, during, or after carbohydrate intake decreases blood
glucose levels compared to the same carbohydrate intake without the administration of the

30  compositions of the present invention by at least about 5% in at least one of about 30 minutes
after carbohydrate intake, about 60 minutes after carbohydrate intake, about 90 minutes after
carbohydrate intake, and about 120 minutes after carbohydrate intake.

In yet another aspect of the invention, administration of the compositions of the

present invention to a subject before, during, or after carbohydrate intake decreases blood
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20 determ ned usi ng whol e bl ood, blood plasma or bl ood serum Unless

ot herwi se indicated, blood glucose levels refer to analysis of whole
bl ood. Adwonrbetmwatsion of the amino acid conpositions decramses/onl4eod
gl ucose | evel s after carbohydrate ingestion (conpared to blood glucose
| evel s after carbohydrate ingestion w thout admi nistration of the am no

acid conpghicédeqei®) coipaddd 108 ka1 Garbihy @R UhtaROwihOMUES a il ih8fatLA PRy dr at e
i nt ake, about 60, m nﬁt es 25 after, car bohydrate i nt ake, about 90 m nutes

after car bGPRRASEICBS Phihgiubieginivention by b dtash Fhories0% 4 tab deastaprisgHyatiutt 39

i ntake. | nnpan@dshater 2aMERYArAE ilthe, Liyie 'Eb'lﬁ’lﬂute@gﬁérnéﬁl;Jh9{lrjat%q Rle alﬂglt 20
COITpOS| tions of the present i nvent| on to an individ Poré uri1ng, or

after car b&HyHdgsaiter ‘iafhoak‘ﬁa*ﬁé‘ﬁ?k@a@é@%ﬁ dAmingtes afieeatbelyslraie m@kpar ed to the
same cagbohydr afesiine kot R o tEn AL ah ndddaQ5h | tions
of the present i nvelrnlslt;l on Ugj m 0east "about 5 A)n?strtl at ?ffeﬂéé FO%CP%gtlg?srggg%ut 30
m nutes afthset EueRisnyidrat ephbeé%e dugibpar #6@r parbritydsteaiitabe decasassibjaiat e

i ntake, abgitosdQeydisidhSS: gft(g g{ ol t d. about. 120 m nut es
after car bghy%lr a% e SI nt g’ S © Sa gg%gg}ﬁg{a?ea@takgjtbﬁ%&m tﬁgadmlmsn%tlon pr the

adm ni st r acrappsiiong h%ﬂk@cﬂwbmstl ltm/@nsn &y at heast qhoeism% 1n v énsti on dfmbaltsmbj ect
before, dupjiifes & d ecreases, bl aod

2006/ 102451 PCTI Userzgg%%fgﬁgegm}éi é@oté‘ggb {}%‘\%‘Et co%p%?r XRYFrater REke e% ut 50

car boh¥@ir aménutestafikecatiohydree irtéke, aldrarbcmt $20r mnves afsdr chdbehydextaipaked.t i ons of the
subj ect invention by at |east about 10%in at |east one of about 30

m nutes after carbohydrate intake, about 60 mnutes after carbohydrate

i ntake, about 90 i nut es after carBEAYIIRS int ake and about 120 m nutes
after carbohydgat ke, 5. 1n. sti anqt S t of the invention,
adni ni strat i onﬁ%f ?(fl oW 0B Hdratss I%/Fll 1 eérﬁlé’ s t FYROEOTS Adhj ect
bef or e, dumet]ngds of tbd tpeasamambmmpﬁtr ﬁfbkﬁdingt@lﬁb d&ﬁbleafé&ﬁuchlhs)%l préakiC e

| evel s1§or’rpare L0 JP% sane, carb %/ leﬂ goﬁl nt ake WI%{H t he admi ni stration
of the - conpOartehs - ot “FRBEHEBEEY SGIHY L thegirnsye o illpstatien 2dStR1obI9RE n at

| east one odnsaixduts [@fitatishof @8 AR inCaAtiBQ Y dhil vatiBlihk SherdP QM pRGiLIY NUt €S
after car bo% te I nt.ake, ahqut m nut es after carbohydrate intake,

90 1
and about I’ ﬂﬁpg§@ﬂngSWH}%@ﬁ?HF ?@eFWP§W@ EXAMPLES The fol | owi ng
exanples illustrate specific enbodi nents of the conpositions and nethods
of the preEent inﬁsntion, i ncl udi ng sone suitable techniques to prepare the
15 co Si S rRe exanpl es are given solely for the purpose of
illustTation and are not to be construed as limtations of the present

invention, asER@Wes/RSiiBlstrdBSutBha UquR EnhR@RRhR!o? the present invention. Also
included are corresponding methods of using the compositions in accordance with the
methods of the present invention. The ingredients for each exemplified composition are
described in the following table. All ingredient amounts are listed as kg per 1000 kg batch of

25  product, unless otherwise specified.

Low-calorie Beverage*

Ihgre dient ¢ ‘Example 1 - Example2 .| Example3
AR (k) (ke) (ke)
“Water , L 412.4 412.4 412.4
Phosphoric acid 80% o 27.49 27.49 27.49
45% KOH ‘ 8.247 8.247 8.247
Citric.acid” « L 0.2749 0.2749 0.2749
Eridex ™ (Erythrltol) 23.37 23.37 23.37
Maltitol powder 12.37 12.37 12.37
Acesulfame K (10%) solution .| 0.5910 0.5910 0.5910
Sucralose hqu1d (25%) solution 0.5910 0.5910 0.5910
_Amino | Isoleucine 16.62 8.31 33.24
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wi t hout departing fromthe spirit and scope of the invention.
20 Exanples 1-3 illustrate nutritional
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conpositions in accordance with the
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Each of the exemplified embodiments of the present invention as referenced in the
preceding table may be prepared, for example, in accordance with the following batching and
processing instructions.

The amino acid blend is prepared by conventional methods as a powder comprising
each of the identified amino acids. The amino acid powder is added slowly, with agitation, to
a kettle containing the specified amount of water. Once the amino acids are fully dispersed,
the solution pH is reduced to 2.4 using an 80% phosphoric acid solution, and thereafter
increased to 3.2 using a 45% KOH solution.

To the pH-adjusted blend, the specified amounts of the premix flavor blend, citric
acid, erythritol, powdered maltitol, 10% Acesulfame potassium solution, and liquid
sucralose, are added and allowed to mix thoroughly. The resulting mixture is then subjected
to minimal homogenization pressure, UHT (ultra high temperature) processing at 104°C for 5
seconds, and then hot aseptic filling into suitable containers at a temperature of 88-99°C.
The pH of the final product is approximately 3.2.

Each exemplified beverage has a weight ratios of isoleucine to leucine, isoleucine to
valine, isoleucine to cysteine, and isoleucine to methionine, of at least about 10:1.

Each of the exemplified beverages is used to treat individuals afflicted with impaired
glucose tolerance. Each is administered, within one hour of a carbohydrate-containing meal
or other carbohydrate challenge, to such individuals to the extent necessary to provide 1-200
mg/kg of body weight of isoleucine; 0.001-10 mg/kg of body weight of leucine; 0.001-10
mg/kg of body weight of valine; 0.001-10 mg/kg of body weight of cysteine; and 0.001-10
mg/kg of body weight of methionine.

Blood glucose levels in these individuals following the carbohydrate-containing meal
or other carbohydrate challenge are reduced as compared to blood glucose levels without
administration of the beverage by at least 5-10% in at least one of about 30 minutes after

carbohydrate intake, about 60 minutes after carbohydrate intake, about 90 minutes after

15
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*Total calories: 72.432 kcal/11 oz (23 kcal/100m ) Each of the exenplified
enbodi nents of the present invention as referenced in the preceding table
may be prwpanedio24sor exanpl e, in accordance with the folPconisa@ehbaisehi ng and
5 processing instructions. The amno acid blend is prepared by conventi onal
nmet hods as a powder conprising each of the identified amino acids. The
am no aci d cRevElRkatd fﬁtaﬂgqggab%hmhinmi&eggdrs&%&%,.nta&. a kettle containing
t he specified anount of water. Once the am no”acl ds afe fully dispersed,
the solution pHis reduced to 2.4 using an 80% phosphoric acid sol ution,
and t her eafygfunlet9-¢ NCreased to 3.2 using a 45% KOH sol ution. To the
pl -1 -adj ust e'a_lgl—d'een , the specified anmounts of the prem x flavor blend,
citric acid, emyemples 816 illvgwitresank phithd pabiplel@bleticrebadithente of Gteamsientm
sol utiof, gRdndddYdsh ; . added .and al | o m x thoraughly.
The resulting. n(1!n>'<t u?oem?lg&e{dﬁagér)\éogﬁﬁﬁ?o égltng%eﬁlogg?n ‘ﬁsfnﬁatﬁevﬁglﬁ%d%%ﬁc% ] nWlHl
pressure, Uemné¢thédsrod the praseneimpentian fle) tapplets aesmadeghyamethOdbGvdlioknosnlib tieconds,
and t hen h%cgm%ﬁﬁ%iaﬁshfi lling into suitable containers at a tenperature of
The pH of tF

88- 99C. he final product is approximately 3.2. Each exenplified
beverage has a- wei ght r|at i o8amfle 4 Sol euci rExatyde § eucine, HxampiesiCi ne t o
val i ne, i s$&igedigitne t o gyawEloae Grghghn i| Siol/B0gi| Gev2 gn enhiooni oe2 @f |at | east
about 10:1._Each of the beiglenpl itdiced héeter agedables usédcht o t tablat i ndi vi dual s
af f| i ct ed M9 2pigblgnd* e 200 glluc8de tlolxGinge. OBach i 85 adii nP$terled, within
one hour _Mel:egﬁq‘ﬂ?ﬂf?ﬁey r 183 cont- 2o ng Ort8al | Of1026ff hef.16Gir dhifdBatle
chal | enge ¢jU1§?§P5K| ndilvi®33l ¢ ¢¥W0¢he H0RAN{ Or-ﬂQBéﬁ:qap@ZSPo f90p8le 1- 200
nmy/ kg of br@rmgvgg%yﬁrt of g8l eucih® 0 00h-10 MP&glof Thody vdHht| of
| euci ne; OLBEANG" o il 045 pda0.016; dny0-78 | 20045 | 0 B51- 10 084Bkg of body

: of Lemondlayor. ~ 2 ¥ 0 T BO0TS 7 078 L0018 00 1750 | 0005 o i
wei ght of -%fﬁgtbs%' R I T SR (T W T BT A Tl Bt ine. 25
Bl ood gl u"f’&%dey‘re’ﬁ‘l('/ﬁt&l 1 lli;me f 3;,;12\,7 gha :'2:14. o !',CZ?‘ﬁ"Z gle! *Egj %
car bOhydr‘j‘EE&}ﬁ'i?oh” ar g g -9 Zs‘d?ib‘":'v zlkzghbo.oy £RE-e CB"“K!! bR ,QgArT reduced
as conpar 3%intiéJAéj<iUU”' ghtutgyetrevgss wthpt A,E'QB' H-St .3at: A “Qat' e beverage
by at | eat padP7o T at| T eastrone_of rabout—36irnutes att R ohydrate
i nt ake, abg 60— TTUte e carbohydraterrtaker—abott—95 éﬁbt es after
15 WO 200 ’*Axﬁ’%é’aéﬁa lre"‘g* 4%35)1’0;0468 carbohydratet+ntake—and—about 120

1 b
mnutes after car o%éﬁ?‘%f% i nt ake. Exanpl es 4-6 Exanples 4-6 illustrate
some of the pos¥edl excimplifiat tablkbbed weighs radibs toh ésofueia@néd leucine, isoleucine to

10  valine, isoleucine to cysteine, and isoleucine to methionine, of at least about 10:1.
Each of the exemplified tablets is used to treat individuals afflicted with impaired
glucose tolerance. Each is administered, as single or multiple tablets, within one hour of a
carbohydrate-containing meal or other carbohydrate challenge, to such individuals to the
extent necessary to provide 1-200 mg/kg of body weight of isoleucine; 0.001-10 mg/kg of
15 body weight of leucine; 0.001-10 mg/kg of body weight of valine; 0.001-10 mg/kg of body
weight of cysteine; and 0.001-10 mg/kg of body weight of methionine. A typical dose is 25
tablets daily, taken orally in divided doses. These tablets may be swallowed whole or
chewed, but are most typically chewed.
Blood glucose levels in these individuals following the carbohydrate-containing meal
20  or other carbohydrate challenge are reduced as compared to blood glucose levels without
administration of the beverage by at least 5-10% in at least one of about 30 minutes after
carbohydrate intake, about 60 minutes after carbohydrate intake, about 90 minutes after

carbohydrate intake, and about 120 minutes after carbohydrate intake.
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5 invention. Al so included are correspondi ng net hods of using the tablets
in accordance with the nethods of the present invention. The tablets are
made by mwohoasionsiil known in the fornmulation arts. Exagmius2ebelxens | e 5
Exatn le 6 |Ingredient G 1008 G2 gm G 100g G112 gm Gm 100g G 2 gm
batch tabl et batch tablet batch tablet Amno acid blend* 25.0 0.5 25.0 0.5
25 0.5 Powdered sucral ose 0. 133 OpR®2@anvAnB3 0. 00266 0. 166 0.00332

Acesul fane K 0. 00046 0,023 0.00046 0. U029 0.00058 Meringue flavor 1.0
0°05"1 002 1 0 165 FlLaiRE FPEBMTCH Srepies 16 1 cPBRGTDRS oD Brecrg Eentlopmon

0.7 Y/ 4 t 876
ey Rl A Rt R o o

Eryttritol BBtysaske ratsjordo patowith Fyirad digbep 10e16@s (Zuckerijabkti fatg BtsDa@s 3
0.06 3 8. Ofne shbRB@NOSRNwatiorn of the blood ngJo?e Eﬁ né‘l@g‘ach-ggg'r%l 100 2 "k Amno acid

bl end from Exanple | Each exenplifie has weil g rati os of _
i sol eucine to |leucine, isoleucine to 10 val ine, isoleucine to cysteine,

and isol eu t hi oni ne, of at |east about 10:1. Each of the
exenplifi e%d Egr'ﬁl_t_lﬂlgntrsﬁel s used to treat individuals afflicted wth inpaired

gl ucose toler anéa, aﬂE&@wCi @Stzfdmum antl gpgrh] alaspremawgl @hmonn'ull it b p2.6%tghlbbedt S,
wi thin one s&%n h % gfo%gl_a%) B}egglr? Wel ﬁ 3151?0 V1Bg]; 8?{;19 (fg){dr ate

chal | enge, to suc % 200
ng/ kg & bédgpvwmg zgmno @cflda lsobr@cm mbe;s esmoemsommé ldgscovfedlﬁmoﬁilwﬂm BoL; of

o O B R e S S T e 2
typi cal do§dU €025 mg)aéadimob/efi? 1) 9 ,mltoﬁEHrH@E ARy (3.60md) Mltd@kteé%e:ﬂigg lﬂﬁ)ymgﬁfga: n
P05, oA GRS i PRI W o e SR
car bohydr améof pategiGl (5.28emg) is 2i6sodwed d heo rmlglaJWH?m(;E‘Aﬂt(g ggn hh’r%b is??ﬁ?ﬁvieﬁ %of ‘he
Lt R R N R e

1.0 ml of IN HCL; LEU (6.58 mg) is dissolved in 1.0 ml of 1N HCL; TRY (33.55 mg) is

dissolved in 1.0 ml of IN HCL; PHE (20.8 mg) is dissolved in 1.0 ml of IN HCL; HiS (6.9

mg) is dissolved in 1.0 ml of IN HCL; LYS (11.8 mg) is dissolved in 1.0 ml of water; ARG

(34.38 mg) is dissolved in 1.0 ml of water; TRP (9.46 mg) is dissolved in 1.0 ml of 1 N HCL.

20  Each amino acid additive is contained within in its own individual tube and is mixed within

that tube until a clear solution forms.

Among the different amino acid solutions formed, those dissolved with HCL are then
combined in a 50 m] beaker, after which 937.5mg of ILE is added to the beaker and mixed
until dissolved. Once the ILE is dissolved, all amino acid solutions once dissolved in water

25  are then added to the beaker, followed by 25 ml of a 45% glucose solution. The resulting
glucose-containing blend is stirred until thoroughly mixed, the pH of which is then adjusted
to 7.0 +/- 1.0 with a 50% sodium hydroxide solution (buffer may be added to stabilize pH).
The pH adjusted mixture is transferred to a 50 ml volumetric flask and brought to volume
with distilled water. The mixture is transferred to a beaker with a stir bar and stirring is

30  continued while filling syringes.

Fatty Zucker rats are received at the animal facility for at least one week before
testing. Each is weighed the day before the experiment and then assigned to one of two
groups matched for body weight. Only rats that weigh at least 300 gm are included in the
study. After an overnight fast, each rat is weighed again and then dosed at 8ml/kg body
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car bohydrate intake, about 60 m nutes after carbohydrate intake, about 90
m nutes after carbohydrate intake, and about 120 m nutes after

car bohydrate intake. 16 WO 2006/ 102451 PCT/ US2006/ 010468 EXPEL1U1VI ENT The
follow ng experinents are directed to the conpositions of the present

i nvent i onWO 281§4934Akt| ude the adninistration of these cSRPESTPIHNEB3t o rats
with inpaired glucose tolerance (Fatty Zucker rats) or to rats with Type 2
di abetes nellitus (Zucker Diabetic Fatty rats) and 5 the subsequent

eval uat i onwsizht (pel tgavrse) Witk dlrs eonfrelsproths amine ek kestpdlviion. Bieprbgivepsat 1 An

am no aci d o§iRediratios Bl tRn MesurQ@HorCthe &Y & 1Y (GPSF ath anth aCRNE, 00 arldS126 22. 5%

gl ucose solution. The amno acid test fornmula i s prepared by wei ghing and
di ssol vi ngmanHes fJlowingdhe epvreeo| | owi ng ami no acids in separate tubes: ASP

(66.55 my) is Hieya@lfoRGhis BxpbrifedhreQmhizEh FightdR, ¢Aick #hoW that e sthiag ol ved in
1.0m 05 wat_sr; SER (7.97 ny).is dissolved in 1.0 M of water; Q.U (102.3
ng) is Qi s@YF Vel mixtue, vhep |adginisterpd; fo the ppisy significang]y rpduces; bleod gWePsEn 1.0 nd
of water; cédedntbatléhs ihativBio thécodir&iSO6OMBiHutbs Yollovingavady. HCL; ALA (33.27 ng) is
dissolved in 1.0 m of water; CYS (5.28 ng) is dissolved in 1.0 m IN HCL;
VAL (6.68 ng) is dissolved in 15 1.0 m of water; MET (3.36 ng) is

di ssol ved imapéridentk of water; ILE (7.34 ng) is dissolved in 1.0 mM of IN

HCL; LEU (6.58 i i | ,n. 1.0 of | CL: .TRY.(33 55 [
di ssol ved(i n 1. gge)rrfgn%f)fjhs{f%ﬁ‘&%gﬁ%h(% %11‘1]?851) fmsu Fsa"sné?ov%%é %ﬁt %"Bm?ﬂ) Iofs I N
| -1 CL; 161l Sdé¢seriled imixperimenki ks gt | prapared andlsuBseqbendy usell i@lis sdedifd qxpin®nhy) i s

di ssol ved | . ) L A £34.38 ng) is dissolved in 1.0 m of
wat er; TRP M%r%ugl\ﬁ%#sso ?ﬁsﬁnn “0%i of 1 N HCL. 20 Each amino acid

additive is cpniﬂdhiﬂ@@boud experiment, & liigh dnamisolawting wiare i_sut?earahbb' =id§§ng1'1xed_ Wi t hin
that tube unfdllin 1%8?)3% 1590 W 'anﬁlgfoﬁdl;ﬁd P@Pﬂﬂ o%'['lﬁ}f@ﬂ. Bl $BdkeAEhidfs aci d
hos Wt t hen

solutions forned, thosg dissolve h are then conbined in a 50 ni
beaker, af permiydiveil dsolvghandgherpafipr fodt inafidedivivagitaion s e a 446 slveosed  unt i |
di ssol y8d. sEmsR. tThe é)hL& the rediBROh 4Rk is Ahust@ o) @01 HoSeikh 5@R oMk €

di ssolved in water 25 are then added to the beaker, followed by 25 m of a

45% gl ucos&YEerd sabpion {huffer gy hejadded 9| stabBize PHYntTRE AEhefiwsted Stirred

until thor euNfdnéd B &S0l vbliRewiclatl brdphedd vbRme Rl dadidasied. Thomikldreds- 1. 0
with a 50% sodi um hydroxi de sol ution (buffer g,abﬁ? Ee, added to stabilize pH).

The pH adj o4 hgpker pith gtir bprand pqugippally, stigred HBEFi ¢ flask and
brought to vol uBBckeMDiabetidi Fatty kdt£d sEIEsT. typki T difibexds Udre rdcbivéd anld imad t o a

beaker oW t R, G ok et 12 ol Whet bithre taatlng. Sach is weighed the day before the experiment
and then assigned to one of two groups matched for body weight. After an overnight fast,
each rat is weighed and then dosed at 8ml/kg body weight (oral gavage) with the glucose
control, the amino acid test mixture, or the isoleucine solution. Blood glucose concentrations
are then measured from the tip of the tail of each animal at 30, 60, 90 and 120 minutes
25 following the gavage.

The data from this experiment are summarized in Figure 2. As shown in the
illustrated data, high dose isoleucine (isoleucine alone) does not significantly affect blood
glucose concentrations relative to the control, whereas the amino acid test mixture
significantly decreases blood glucose concentrations relative to the control at 60 minutes

30 following gavage.

Experiment 3
To determine the minimal amino acid solution needed to improve glycemia, an amino

acid mixture is prepared in the following manner (weigh each amino acid and place it into its
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30 continued while filling syringes. Fatty Zucker rats are received at the
animal facility for at |east one week before testing. Each is weighed the
day bef orwoth@/@x43eri nent and then assigned to one of twoT/Use@dpsodagmt ched
for body weight. Only rats that weigh at | east 300 gmare included in the
study. After an overnight fast, each rat is wei ghed again and then dosed at
8m / kg bod 1 'P@Lt WA e) with
the control 0 m%l‘f\ﬁl\&%a?%%%(l) %ﬁg&;ggﬁ%gﬁﬁ&{%ﬁ%ﬁ%&g] ooldml ucose once\ré?%atl ons
are then nﬁmmhveddnﬂﬂmhof atet;iNEDBL3. 361mgliaidisscdﬁedeadw ralmfrmiteraandS@U ®®8 90 and
120 mnutes,foll it h tafr L

sunmar | zod TRy () ECRGL ERER, R B RNL IR S,
when adm niisi &0 mﬁberaker;IhE (928t g kis dgissdlvedamt 0 ml H@Hu eﬁsarrblhmicﬂ @basd@s@ved

concentt ations, rel ive, to. t ontr ol 0
Eoner T bat DR S adlet Yomé B eSO b5 L oPtneld Bl FR HRR KNP RNERC,
acid test heddmicadisddvedes auiebad then afiqles nlreadehkei(tmna“emlep@em, falialwed by

b tl t hi th I
it e as 2Satef TRk st toy Tk Soabub Ra iz sBrrhan oty teE ofhe e
i sol euci ne pHl oftthér tBenidSs w@mrtedbdw 7aﬂtﬂﬂarﬂj)%.sodltﬁioﬂl}elliﬁdld%&o(uﬂlaﬁBA'Buﬁér thay 50 m

LG TR N i XL TR e e N

gl ucosgQ 15 bﬁﬂ%&ﬂﬂo%lumﬂ"ﬁlﬂp Idlsﬂfled hater. € JUE tréstBing niktifeisl Gnpdjed b @dedn@rol/. O
(+1- 1.0) with a 50% sodi um dI‘OXI de solution (buffer may be added to
stabilize pHytiome{2gs slefosrsip dhf de RYinE expeEmeRt ansferred to a 50m vol umetric

and brought to volphfezWikbitatiadd fekdi®sl WakELdnimdllTRcilh ¥biUdt QedsBonet WAk SERFS €d t 0
a beaker with stir bar and continually stirred while filling syri ng@s
Zucker Di afesting Faeh ¢ Weighed the daydlesforg fthey gxperinpeng; aéBéleeé'saSSl&?eé P QBePYBYP at the

ani mal 20 fapi adcHed BF béy Jvﬁ@?tt CGHIE rfe@ks WaEIPhEedsES60 HE areEﬁ@hdddsln\’ﬁEH ghed
t he da be ore the experiment nd then assigned to one of

nat chedd f ostupdpfigeingmernight fask, tlemrawé? Hrightd angglpsed ag fmike h?dy \gel&qsé (@Wed and

then dosed .af, .8/ #kdmBObY ¥ gfnstan(ﬂ% &id Q@t\éﬁ‘ﬂﬁl}e VBIB&H élﬂ&s&&dﬁ@&ﬁﬁﬂorﬁ%@ rol,
t he am no (% test mxture, or the isoleucine solution. ucose

concentr at |ﬂm115neaarféi frore thertivens hectail o eash enignat 430060, Phand HQ m’é‘flteég@lﬁ thehi mal
at 30, 60, ARg,;120 m nutes 25 fol lowing the gavage. The data fromthis

experi rrent re summari zed in Figure 2. As shown in the
The data from this experiment are summarized in Figure 3, which shows that the

20  amino acid test mixture (five amino acid combination) significantly decreases blood glucose

concentration relative to the control at 60 minutes following gavage.
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illustrated data, high dose isoleucine (isoleucine alone) does not
significantly affect blood glucose concentrations relative to the control,
whereas the amino acid test m xture significantly decreases bl ood gl ucose
concentrations relative to the control at 60 mnutes 30 follow ng gavage.
Experinment 3 To determ ne the mninmal amno acid solution needed to inprove
glycema, an amno acid mxture is prepared in the follow ng manner (weigh
each am no acid and place it into its 18 WO 2006/102451 PCT/ US2006/ 010468
own indWHdJalS%bélyP ERYS (5.28 ng) is dissolved in 1.0 ml I N HCL; VAL
(6.68 ng) is dissolved in 1.0 mM of water; MET (336 ng) is dissolved in
1.0 f water; and. 6.58 . ny), i ssol ved | IN HCL. Each
b B el R ok (0 88 Rl R TR VS e e el 2
(927.5 migrance, comspridivgd in 10 mM HCL. Al amino acid tubes dissolved 5 in
acid are added toﬁ%gglogtpt)ﬁgat @1§§§§fﬁb8d g%}%tép§%e§aﬁéer) and stirred.

Al of the am no acids once en added to the
beaker (transfer {tom ghoped.0e) o fholt Hi/\md/lwszéymelgbﬂtoﬂkia’@lgt,ucose sol uti on.

The resulting ble H of the bl end
g bl epdy a%oafd)bo% &yau 0, gmg%g;tsgzvgle %vaams p

is adjusted to abqut % sodi ution. A buffer may
be added to st abi fm@eahomef) B@i tomeub %Wﬂ/l‘igs)ftbﬁéh“ﬁg&h@f eysteare; edd a 50 nd

volumetric flask apgh alﬁub@ Q@betaHogt MPhdIRR oNibbBy Wesdhi bf dthigitigy,. The
resul ting mxtur

control .solution of 22. 5% ose in
e 1 ol MGy EEBLTRBAL Poleariny o el Paleucils i alds: Sustdie ki
facilitynd Boleatiné mmhmmmehdbpémlmtly atdsdst algput EBdh 1 s wei ghed t he day
before the experinment, and then assigned to one of two groups matched for
body wei ght. Only rats that weigh at | east 300 gmare included in the 15
study. After Thacompesifiqref daist | further camprisirgatugsisyoreddiand dosed at 8nil/ kg

body wei ght (oral ofpHage) OWtdgbo%&Q@ﬁ{g/l@d}tﬁoggv&ﬁn%}ﬁ%?a%%}%&&' d test

m xture. Blood glucose concentrations are asur romthe tip of

the tail of each HAMmRoukY.08bto ghout Homgrke of Podyivsighb of thicapinehe tip of the
tail. The data frﬁmriamoat@wﬁfdmuﬂ@ /kpWTBeaY wRkht Bf Sdrief € 3, whi ch shows

(hat tne_ 20 artnpseid ) 531 ML (s o ho gL S Gpmnatd on)
control at 60 m nfivasatoat 0.00d mgakgavla(gmg/klg%ﬂwd\if wefghChApivEDbe;| S:

from about 0.001 to about 20 mg/kg of body weight of glycine;

from about 0.001 to about 20 mg/kg of body weight of alanine;

from about 0.001 to about 20 mg/kg of body weight of tyrosine;

from about 0.001 to about 10 mg/kg of body weight of histidine;

from about 0.001 to about 10 mg/kg of body weight of lysine;

from about 0.001 to about 20 mg/kg of body weight of arginine; and

from about 0.001 to about 20 mg/kg of body weight of tryptophan.

3. The composition of claim 1, wherein the weight ratio of at least one of isoleucine
to leucine, isoleucine to valine, isoleucine to cysteine, and isoleucine to methionine is at

least about 100:1.

4. The composition of claim 1 comprising less than about 10 mg/kg of body weight
of phenylalanine.

5. The composition of claim 1 further comprising at least one of vitamins, minerals,
carbohydrate, and fat.
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1. A conposition for treating individuals afflicted with di abetes or

i npai red gl ucose tolerance, conprising: fromabout 1 to about 200 ngy/ kg of
body wei ght of isoleucine; fromabout 0.001 to about 10 ng/ kg of body

wei ght of leucine; fromabout 0.00 1 to about 10 ng/ kg of body wei ght of
val i ne; from about 0.001 to about 10 ng/ kg of body wei ght of cysteine; and
fromabout 0.001 to about 10 ngy/ kg of body wei ght of nethionine, wherein
wei ght ratios of isoleucine to |eucine, isoleucine to valine, isoleucine to
cystei né, anlbeicemipesitpmel cdpime? KooRisiaganeainseeptage c¥ttpipl geloriggdrombout

10: 1. 2abothq020RRDSIL 7990 cBboRyEhI FrohtbbBEs0% WREIR I85% fat, an8Fem st Of .
from abg 1 @g/ about 30 ng/ kg of body weight of aspartic acid; from
abob

yt. 0,0 )
about 0°00% aPgut Prof@ding/ kg of body wei ght of threonine; from about
0.001 to about 10 ng/ kg of body wei ght of serine; from about 0.01 to about

30 ny/ kg of dy weight of .glutarnic acid; from about .Q.,001 to about 1.0
o/ kg, of - bocy RabrERen Shedfimhb e FfF iaesiteits 5 ot Fidor 20 o/ kg of
body wei ght of glycine; fromabout 0.00 1 to about 20 ng/ kg of body wei ght
of al anigne; 2&9@; : . f . wej ght of tyrosine;
fron1ab§ht Oigég&? a 5U?k%g&h%%&%ggﬁ£%§%§B§%%gh§a8?9 ?gwﬁﬁine; f rom about
0.001 to about 10 ng/ kg of body weight of |ysine; fromabout 0.001 to about

20 g/ kg, of RoghmpwitAt foP tre@ il RENEIuaBNlictddOM B RAIBES o FhpdiRdal@idse 20
ng/ kg of body wei ght .of tryptoph The COE?OSI'[IOI’] of claim1, wherein

n. . 3.
the wei HEraRcs: | 6OBPTIsiRg | isglsticiy ealS‘Fcni‘esoIVé]ﬂRq’n steige,| &di meethiorigee fBfne to
val i ne, compbsitin eviigowelght eitioe of Aotbutinete laicihe, isolenEihbioniline, isleatine| east

bout 100: 1 .4 T it f claim,l i sing | han about 10
o/ kg of Boty e EOOR Bk oaP s Pl SRl isaBoe B 1o "0 &' 1

further conprising at |east one of vitamns, mnerals. carbohydrate, and

fat. 20¢f. Tt L - [ s : . t ot al
cal or ol o COMRATUG OF Rinlh MR AERIGRY Rp 5 ARALEETLIRSIR o
about 8B5Wcugine teweliner waleagisato cysteine, and isoleucine to methionine are independently

at least about 100:1.

11.  The composition of claim 9 having weight ratios of branched chain amino acids to
sulfur containing amino acids of at least about 50:1.

12. The composition of claim 9 comprising less than about 5% by weight of

phenylalanine.

13. The composition of claim 9 further comprising at least one of vitamins, minerals,

carbohydrate, and fat.

14.  The composition of claim 13 comprising, as a percentage of total calories, from
about 10% to about 75% carbohydrate, from about 20% to about 85% fat, and from about
5% to about 70% protein.

15.  The composition of claim 9 wherein the composition is an oral tablet.

16. The composition of claim 9 wherein the composition is an oral liquid.
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5% to about 70% protein. 7. The conposition of claiml wherein the
conposition is an oral tablet. 8. The conposition of claiml wherein the
conposition is an oral liquid. 9. A conposition for treating individuals
afflicted with di abetes or inpaired glucose tolerance, conprising

i sol euci ne, |eucine, valine, cysteine, and nethionine; the conposition
havi ng wei ght ratios of isoleucine to |eucine, isoleucine to valine,

i soleucine to cysteji.ne. and isoleucine to nethionine independently of at
| east abbut AHoconpositipn fopaeatmgpadividugls asflickddayvivh diabgise peimpaired slegoghit
ratios gflerh&el @&ﬁﬁi)ﬁg&né;o | euci ne. isoleucine to valine, isoleucine to
cysteine, and isoleucine to t hi oni ne aéspindepe dently .at |east about

100: 1. 11.. The cHrpgdent Bhtogroor Zl0megke el bedy weieghe! plEvd%:of branched
chai n am no aci dsfrom abdul 6.01 tCabrual Mgtk oon body aciig@ds odfeuaine) east about 50: 1.

12. The conpositign of clJajm9 co i Si.n ess than abaut 5% by wei ght of
phenyl al ani ne. 13&0 3@08{)@%&9 350 ﬂP(gfng@}ggqlJrR@ym}z?ﬁng%%” sing at |east
one of vitanins, fiomeababis).01 caatoohl@metle, ofdrdy fraight bfcysTdiee;@odposi ti on of
claim 13 conpri si f1. of tal el . about 10%to
about 75% car bohygrgreiltag’?u r'giran%gﬁ%&‘?ggggglﬁo&tabﬁgﬁ%g&ofg%efﬁlgrggé'f rom about 5%
to about 70%protein. 15. The conposition of claim9 wherein the .
conposi 180N The &BnPoditioh &N @him 1¥6whdiRf, GRARPRSHKLY B Okolch@hdtd 1Whgkeei N t he
conpositionis an oral liquid. 21 17. A conp05|t|§@8£or tt%g%é%%

i ndi vi difaiedciae {9 valinedisierfing iapatcas: 8rd isplsaringip gethiosdne are dp atly

conpr i shtgast hAs@miafdout 10 to about 200 ng/ kg of body wei ght of isoleucine;
fromabout 0.01 to about 10 ny/ kg of body wei ght of |eucine; from about

0.01 to about 10 ng/ kg of body weight of valine; fromabout 0.01 to about
10 ng/ k§o.of bbeyomposiin aff clayst Biwlerciameight romsalfeuteag.ode of csokdvone td0 ny/ kg

of . bOdyle‘(‘l@iing.rﬁrsol?fociﬁ@ ma‘ﬁﬂ-é rl?olelgclzf’ne t-gr&ﬁat%ﬁgfﬁﬁi iE(SlQl’fbi]’PJ to%é}h : r;l]né ig"gﬁ[e?sié ECI e

wei ght ratios of isoleucine to |eucine, isoleucine to va I SO
to cyst 8pav10&Ad i sol eucine to nethionine are i ndependently at |east about
10: 1.

20.  The composition of claim 17 comprising less than about 10 mg/kg of body weight

of phenylalanine.

21.  The composition of claim 17 further comprising at least one of vitamins, minerals,
carbohydrate, and fat.

22.  The composition of claim 17 comprising, as a percentage of total calories, from
about 10% to about 75% carbohydrate, from about 20% to about 85% fat, and from about
5% to about 70% protein.

23.  The composition of claim 17 wherein the composition is an oral tablet.
24.  The composition of claim 17 wherein the composition is an oral liquid.
25.  Use of a composition according to claim | for the treatment of individuals
afflicted with impaired glucose tolerance or diabetes, said use comprising administering to
the individual an effective amount of a composition comprising from about 1.0 to about

200 mg/kg of body weight of isoleucine, from about 0.001 to about 10 mg/kg of body
weight of leucine, from about 0.001 to about 10 mg/kg of body weight of valine, from
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19. The conposition of claim 17, wherein weight ratios of at |east one of

i soleucine to leucine, isoleucine to valine, isoleucine to cysteine, and

i soleucine to nethionine is at |east about 100:1. 20. The conposition of
claim17 conprising |l ess than about 10 ng/ kg of body weight of
phenyl al ani ne. 21. The conposition of claim 17 further conprising at |east
one of vitamns, mnerals, carbohydrate, and fat. 22. The conposition of
claim 17 conprising, as a percentage of total calorjes, from aboyt 10%to
about 759WEY-BBhirrteuk 0 medks andy Wwaghtiad cypsine. Axolembow {04l B A Bbut 5%
t o about]onA¥kpFbEHNWeiRBt ofiethfiRosi tion of claim 17 wherein the
conpositionis an oral tablet. 24. The conposition of claim 17 wherein the
conposition is an oral liquid. 25. Use of a conposition according to claim
| for th¥.trebienmaibof ofairh A6) whatialthe canpdsittings advniristéropatallgd gl ucose

tol erance or diabetes, said use conprising admnistering to the individual
an effective anount of a conposition conprising fromabout 1.0 to about

200 g/ K- of Dedysewedi gaim 3. wWherebuthe momposidion abedminstoed. witlin about o0 ng/ kg
of body hoyebaRlbstydtAYEHAG byl thOMdAk@y. 0- 001 to about 10 ng/ kg of body

wei ght of valine, from 22 about 0.001 to about 10 ng/ kg of body wei ght of
cysteine, and fromabout 0.001 to about 10 ng/kg of body wei ght of

et hi onizge. Zphe Ueobehif 2T Fheheidd adii@diRIiOn tdTethe crmsisitiofntol & subject

adm nistered orally. 27. The use of clai 5, erein.the conposj.tion is
i i stGrBEsS o Rt SRl S Mo ket RS o
i ndi vi dubé corBpositidrebyustdeast aleduab¥h id 4t leabteomeiof abeliti3firsinn@s afier acatbahlydrate
conposi t; t j : 3 I bl ood
o eose b ofl B hiftles EFLERTERL B AHGREM RG-S BRI ol 00T,
5% i n atintabggnd gheutd20aboutes 8Qerrdarhohpdratefin@ke.car bohydrate i nt ake, about 60
m nutes after carbohydrate intake, about 90 m nutes after carbohydrate
i nt ake, 5 nd about 1221 gqi,nut es gft_er car bohydrate_ i ntake. 29. The gse of
cl ai m 2729 whetli Hsea@hicHiB: £ At VBFFCBY a@tﬁ@l%ﬁﬁ%sqft thg rcampositionpioe tSUbKELr eases
b:jO_od_ 9|dé@£é_a§bs|b&%€ﬁl| @E&ﬁm@ﬁioh@aﬁldg@@kﬂﬁltg@m@e leovie Ivﬁtlmg}t mmhg,traﬁo% %f
adm ni stration of t COposi n by at |east about i n .apout
i nut es G FuRPetiosohy SR 1B n o pRamnies SRS Craony R BBFei n t he
conposition has weight ratios of isoleucine to

30.  The use of claim 27, wherein the composition has weight ratios of isoleucine to

leucine, isoleucine to valine, isoleucine to cysteine, and isoleucine to methionine
independently of at least about 10:1.

31. A nutritional liquid, comprising
(A) from about 2% to about 98% of a protein source, as a percentage of total
calories, including an amino acid blend comprising isoleucine, leucine,
valine, cysteine, and methionine, at weight ratios of isoleucine to leucine,
isoleucine to valine, isoleucine to cysteine, and isoleucine to methionine
independently of at least about 10:1; and
(B) from about 2% to about 98% carbohydrate, as a percentage of total calories,
including at least one of maltitol, erythritol, sorbitol, xylitol, mannitol,
glycerol, isolmalt, and lactitol;
wherein the nutritional liquid has a pH of from about 2.5 to about 8.0 and a caloric density
of from about 8.1 kcal/100ml to about 40 kcal/100ml.
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| euci ne, isoleucine to val.ine, isoleucine to cysteine, and isoleucine to
nmet hi oni ne i ndependently of at |east about 10:1. 31. A nutritional |iquid,
conprising (A fromabout 2%to about 98% of a protein source, as a
percentage of total calories, including an am no acid blend conprising

i sol euci ne, |eucine, valine, cysteine, and nmethionine, at weight ratios of
i soleucine to leucine, isoleucine to valine, isoleucine to cysteine, and

i sol euci ne to _nethionine |ndependently of at |east about 10: 1; and (B)
from abcdt 29hhecuimiienal @etymdérogmﬁy@r whereingihe pHhangenfrageabont 25tta1abewl or i es,
i ncludi nggat |east one of maltitol, erythritol, sorbitol, xylitol,

mannitol, glycerol, isolmalt, and lactitol; wherein the nutritional |iquid
has a pl-I of fromabout 2.5 to about 8.0 and a caloric density of from
about 8.3B. kcalleR@Mtiorfabliqkid W cllin B¢ altekeihd calotd RsitylFaagesfiémtabomal6 | i qui d

of claim; rein t rranges fromabout 2.5 to about 4.6. 33. The
nutritig%a “#@g&?a %¥a2$§yﬁ$@fgmherein the caloric density ranges from

about 16 kcal/100m to about 32 kcal/100m . 34. The nutritional |iquid of
cl ai m 3L 4f ur ther T4 i ig t g : i : ng:vifiam ns.
B4f ur s al ﬁlhlgﬁ cﬁ{cla}l&aﬁ %@ﬁ@a\ﬁér}lféﬁm% Eﬂel@ﬁé't%ﬁ gf fANchiNdraR

35. The nutritiona I ga of claim I qula conprises, as a
percenté@éVﬁmnﬂﬁotal calories, fromabout 10%to about 75% car bohydrat e,
from about 20%to about 85% fat, and from about 5% to about 70% of the

pr ot ei n _sour i ncl udi t.he .amnq acjd blend. . 36. The nutritional liquid
P Ot et vineraenD i o BPaag mehcre bt Hawid SimpFiscs A bRECCGRSE of

aﬁesm f aoml t@lo@f)&bh%u} $@ﬂfartalabsm,7v?h%cﬂbahyd?te,fﬁ@niagoutazm tcﬁ@ﬁtu@ﬁ&%h37. I
The nutrd ti b QU cl aim,3 erei.n the liQui 0 i S ritol.
T80 T it T oo et £ 80 k870X MESLET st ink Binf GO ARG Sl 1 L1
about 1%to about 10% by wei ght of erythritol. 24

36.  The nutritional liquid of claim 31 wherein the liquid further comprises at least one

of acesulfame K, aspartame, sucralose, saccharin, stevia, and tagatose.
37.  The nutritional liquid of claim 31 wherein the liquid comprises erythritol.

38.  The nutritional liquid of claim 37 wherein the liquid comprises from about 1% to
about 10% by weight of erythritol.
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