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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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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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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.
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by that tegm.; . ek W specified. All.references to.singular

char act er i gﬁg@ﬁ'gfﬁ%%ﬁ?@ge:ﬁgﬁgeg r%fai%f)ypt?leeg%%?Xt f%@@ﬁ}tﬁfﬁﬁ?ﬁﬁ%ﬂe 1S 1€ ude t he
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or clearly i ied to .the contrar the context in which the referenced
conbi nati on irrg“?rgoénéj.ogﬁlﬂ%s a(‘:lg% §|gf %/fotﬁgprﬁﬁ‘i’at lﬁséet“HB‘H?a%"ﬁsct Presuprtartially fregetent i on
may al so benysop®hanihgriibyts ideseibaf herainy BPthisodated, MG Rahenbss ARG, khed
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Product Form The conpositions of the present invention may be formulated in
any known or 20 otherw se suitable product formfor oral or parenteral

adm ni st r at PesductFéhn product forns are preferred and include any solid,

—— e

liquid, or pomdf$ formu] ation suitable for use herein, provided that such
a formul ation al T%GEMRoSIORS, Pl thenpresept dwentica mavabe dumulatadyinpdnyt knewessent i a

and ofer siakieak bR QHERHS RT0ATo hRerShoRh Rk RN BT (AN M ting
exanpl es O}Erefsegrleé C:jmc? lfrEcﬁlid%I eglgaslolig,r ﬁgﬁg,t orf ggwrzlser sfgrlnfu%?iog sl:li(’garble ?’oer 1?32 rheelreri]n
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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as bars, sticks, cookies or breads or cakes or other baked goods, frozen
| i qui ds, wardys/10bsseakf ast cereal s, powders or granul at @dTaskecd®1@68 ot her
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conposi ti ofablete. g., puddi ngs, gels), as well as nore conventional product
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quantity of the%g)gﬁf)oélgﬁflogﬂs ?%;ﬁi as ?Zggg%ﬁ f?alegshgeegf Pheya Cg??ﬁ‘irrﬁc'h?asqule
defined amon@eh¢ithe Bn@itdadi@ BIORT hakaRt fAmMERS] H@Mo&@n@at{b%trﬁ&éﬂec?piicﬂbp”e or

a plurality of individual dosage forns, e.g., in one tablet or a plurality
of tabl et sangmg frpmoahest S o rbet S0 indudiog drogesbout 46| tetaboifted 345, alderdmbl e,

coatedqnetec, astes or l's, th i,no_acid, bl end may be fornulated at
concent Y at i?%%% lﬂ%sf?m?y?)blo taﬂ%y&’ Fﬁ%‘gi 2@? ?’3@"8‘@8&0?5&? d’%@)‘&ﬁﬁtft(’g@%al“i Hel udi ng
from about cdbbiatiahakith 3_%pieddbratthe hBrddRatsudich %l dappnghaus, AddhanRbout
25% by wei ght of the product form all in conbination with excipients or

ot her i ngr d@vesst and gelarsasTeacibpliirate ds theseimodunh forms prefevahly commihscol or s.
The car boh ate in these product fo .preferably_.contains a - reduci ng
sugar, con)élgfr;ﬂr‘%aclln&n%uggf’ ﬁf@ﬁmﬁ'ﬁ]ﬂ}s Pé%’é Féth 4 from ff‘%’“i%o% ﬂ){))&?’v@i ght of
the car bohygigiteof NaB- bhbhydifte X aNBh Htnifhg AGlaHIAN T hAdERESE i} Sthese
enmbodi ments include citric acid, malic acid, tartaric acid, lactic acid, or
conmbi n&? i ofBbodimesnéoincluge cisrit asidemelat acids taviaricaamdd,tlactivravid, de combinatiors ki ng
for the am id bitter..or. brothy notes. Am.no Acid Bl end 20 The

conposi ti g]rtlﬁs%?%cﬁ?ﬁoheé“% %r}cgssgmaqoﬁ\?gﬁttt‘? é’f?vb%ﬁﬁsrt? Dasking ford ?a@f@rﬂfl‘g?lﬁﬁ?%c hed

chain am bmtRghegs.and sul fur-containing am no acids, the fornmer of which

i ncludes valine (VAL), leucine (LEU), and isoleucine (ILE), and the latter
of which includes cysteine (CYS) and nethionine (MET).
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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of cysteine: anas HaplEBanhE iU o' R RRE i o5 ob et wof
met hi oni neweighteratiorofitite énched mlmlsdrf?rfmﬁtamgg zinlﬁﬁé bﬁdsﬁeﬂ e&qfasbilﬁﬂﬂﬁo Uay al so
be char act t t he, branc cha o .
sul fur- con?ﬁ#ﬁg'aﬁ%ﬁ?ﬁ%ygé?gémgﬁg%Pwﬁgﬁgﬁt%ﬁ% ‘migﬂﬁ¥anéaﬁ1ﬂﬁPﬁ§g§Pm!east
about 50: 15mahmlau$o i ncluding at | east about 100:1, and alsothgcggﬁggged
bl ends my al so! B ALY ALPEPT 25F obeedt A oHER RBABRGHE PLRFBSCBTIan no
aci ds t hat bubthemedfby wetyht fatibslbRarhio bigs el LgiaRklyOlontdbuRab thd efcadye@st one
of Inpalreg%%P¥8 se tolgrance or dlagetes I.n one such enbodi nent "of the

present cast e of GRREES Blugase fe: mﬁﬁP@ﬁ?‘?ﬁtlos of isoleucine to

| euci ne, i sol eumidie suéh siAbddifent bSBE BléSdnD BivEioh Yt BbMositRR Had WALRYSEJE tO
20 nethlonl nde en?ently of at |east about 10:1. 1n another enbodi nent,

t he wei ght® 5916'6“‘6 o, euelgs jsolgpring fo¥alings isgleuqipmda cysigingfand dgolevcisase t hr ee
of , at20 eagbthfoaine ifependidiyadf bt 104s) adf 105101 euci ne to I eucine, isoleucine to

Val I ne, 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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i sol eucine to cysteine, and isoleucine to nethionine, is at |east about
50:1, including at |east about 100:1 and al so including fromabout 50:1 to
about 500w0.20@B10345¢ | ndi vi dual am no acids for use in tReTas@eId4soHNS and
met hods of the present invention can be derived fromor provided by any
known or otherw se conventional am no acid source, including am no acids

esters or aeftleabReld.dalthotgh iheRSmpadHidHO nA§ M&eﬁ&hipfriis@ﬁatwalt&int&d??{&&% & Of
organi c bases. The gﬁterlfled forms are” often derived fromstraight or
branched K& RPRPRIGKIFagmeRfidhsenl p@mingt aoidsdnl spebr preteitasmegmeksuate not

The

hydr ochl or célfered Uh ftid @SternAgRioRto? She reﬁ@is@ ML@H%{%SS le%ﬂ&, %ﬁcl&cﬁﬁ%@tﬁo nts
i ndi vidual am no_acids used in the amno acid bl ends of 'the presen

i nvention ARqhr Wrdght EAetit Be pypingi asidiblend andrfined beditls unat t ached to any _
proteinsor ot herpPahReRidsdg thé bsihWisu ﬁ%}é g{ﬂgﬁelﬁﬁ %(gr{ﬁegﬁrfasgﬂ, d)tr he ami no

acids can also be provided by a synthetic ypepti provrdes the
requi site HtEvsthessod dhoughimgst amiap pejds fof usehie thaformulagion dsll typichlyebe i6 HAD

2006/ 102451 BETHMIRAOGHO 1AHE8 ciad Gldaned;p | Nobi08 SOMROSI T i ons may
further conpri séeu natural _or it ag%eldgrg%%neé%r%g(gﬁn&é&&o/g%ﬁﬁ%lf ?rﬁgpatn% °f ?fggrrent s
t her eof , t HEfersn Maford isapplieys, ivelofing PigmeiAldriabrCospyations Imvare gt of aefsisder ed

in the det grigsinat bkt equi.sit.e am no acid selection, including
anounts_ and/ or l}/\e%t r’gg;iggl?’q?ﬂrﬁ&tluhe am no acid blend as defined herein. 5

The amto aci dsWhen alvemgesfitioneaf tht prstntrimyertien isnintliqeidLfom, dse §Pfchigudsadni ON, or
a mxture thpreof. ., 0 st am no acids for in_.the fornul ation
will typi cg{ary&ﬁe i ﬁ@%rhge ’ Hﬁp%egﬁfﬁoggerrzﬁn |%8 lme’ﬁ}%reﬁ?ﬁsﬁﬁ’? dpP é%’mLPé‘eoﬂalﬂléP’@i n are
commer ci al bympogitioh,dhd gH of thelguiduotpositid is diifable femdpproptiete iadt inS@Xd 181aS ,
i ncl udi ng ﬁib ?Aélh ri.ch oration, havi .a.pl ace of business . at 3050
Spruce Str ee% ';Rié : %flgﬁ s, aiﬂ%élés %ﬁt qn- f{’bOWé‘Elg]a\qlﬁ‘gﬁ%aﬁ%q“flf’%ﬁﬂﬁi’oqﬂ?émﬁ? Bsent
i nvention &gHifront algui 215 ftonbut 8OS incluytipg Gal apoRr. AR abehied.0,|dngWisé iRludhgver age,
or aft a er di t i.s,reconstituted to forman oral |iqui
corrposﬁi o%?lgt %utaﬁq(gob({uﬂg,% alnaﬁlsalri’fg’ﬂﬁlég‘io Ru30 0 3PeuBt% for appropriate
admi ni stration Tiee aompasitjorctof thelgphesas iBYenfbm ImagdfikthérS bémiris@bne |} ABR Such
liquid enboudilrgr\%nt,[1 t he conposition has a pH fromabout 2.5 to about 8.0,
i ncl udi ng FPBMISHELFTH0 Ak _ ‘?;1‘5’(')]1}}{”_“‘75 Gxamples off which drqlydsi #hgartia geifr @dPhbout
3.0 to abotiteobind (THIRY sens QSER) gusim_mgac‘icr(@Dt?,b&ldltineipﬁo&%l}_%%l{b&),Qdanﬂée
conposi ti o&ﬁ;ﬁgf t he p&%@?% jnvention may further conprise one or nore
suppl enment YRS IEAT Y E): highidme; (R brgine | @ginge (MRiGOhmethiehind @MESpar ti c
aci d (286P) tryptdphtie OFRYY phchbiRlanin® §PIIDE af SERbinaBbsY BOLSE. 2fed g’mlxﬁ line
(PRO., “glyctne (Qy). alanine (ALAL. ‘tyrosine (TVR). e Ctobi one oY)
lysine (LYSP@IN? GHAFIRY 3099 OF fst Hiretie e MET) leaspabaui Pt ophiarend BRIEst
phenyl al anivaet { & idre) APPleMmORTR AR LRB 14 BSEERte to];%icﬁﬁ)é@f?éaftﬁérﬁ Bt af BYst
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 (including from 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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contain a sufficient amount of one or nore (such as at |east about 2 or
nore, and at |east about 5 or nore) supplenental amno acids to contribute
to provi dvogoa/toe4sat ment for at | east one of inpaired gcmass@echol4es ance
and di abetes. In one enbodi nent of the present invention, the conposition
contains one or nore of 25 from about 0.01 to about 30 ng/kg (i ncluding

from about ¢ d;toanalb@uﬁtalapwmltﬁég 66t Rlnfike bNEddydkdightfHFPReaRAMiIn® 1o yabout 20
ng/ kg) of bo ht of each of aspartic acid and glutamc acid; from

about 0. ooam[“t?r gmlaafilmw H§/ %egresitien &faxt%@s FEORY éﬁﬁ%ﬁltanoab?“tt b mgdea ot holy ng/ kg
and al so i pekmdirplenyla@Min@bout 0.5 to about 5 ng/kg) of body weight of each
of threonine, serine, proline, histidine, and |lysine; and from about 0.001
to about 20 ng/ kg 30 (| ncl uding fromabout 0.1 to about 20 ng/ kg and al so

i ncl udimng %m@h@&ﬁs to about 10 ng/kg) of body weight of each of

gl yci ne, ne, tyrosine, arginine, and tryptophan. In sone instances,
the conpositi on%‘hmommeltlpmseﬁém piiesene fitvpsion cowvtitirer lcpmpiise ape onenore other

phenyl al an , 0 out 10
T R A e L T e
anot her enblsidiondnthe amfine acids tr@@mm@mmn PCT/ US2006/ 010468 conposi ti on
contains |ess “T'f?é" E}t?cﬁﬂf rré\cxrgg(xthgmgfm bc%g\?m\ﬁ'ﬁ&g l:krithoache p&ﬁ&lyés %nf Be- ad&era yet
anot her enbodi nent, e conposition contalns zero or "han abou

my/ kg & bmggpdwmmgthrcofideptpemylb(mt &0M0real & eMargy pargeving or gos'fhmcludmpfrsmt I ons
of the prege Rt QN her ,c i se I

TBCT ONUL T | %bn?xé 23 Eca? bout chf,ip }so mclud?n?fl;om SbcHlt 195 %fael %; Sﬁorugzb](? g_%aclj agso rotein
source, al inc]udmgamd»di dbDﬂIriOf) Gedl Itteat@m 500 kadj ds 1b¢1edhdg ﬁSmdBcButné@jkdfaeto@lbnut The

opt i onal nutrients i.n.co ith the r essenti.al

10 i ngr edrg&{gcay andﬁp SURdEting, r{”B B‘gﬁbo%ﬁot"l?@%&g)p Ei(@?'}epayseﬁ’é‘? %e‘ﬁ%?? 'ng or
dose, incl pkdfe?@lyfﬂfs%ng&:bmﬂﬁw&dﬁskﬁraigotrﬁosabout 900 kcal, also including from
about .75 kcal 700 kcal , als Lnelu out 100 kcal
R S ML R R e A T
al s? [ nct:): ueHnrug Lfséd)lﬁﬂtﬁd)fuﬂibuszlﬁﬁddgfsgﬂesdribeﬁb@élh ﬁ@ﬁdéﬂ&ﬁ:&t,thd)@[ecﬁ:ghw:crﬂa@s ek dose,
prefera y i vided servi or . 15 Man iffere

sour ces antf't 9%5&?5’%"?)@&% 3l pdminpistestigy ?n‘g%ﬂ Cealpﬁﬁﬁf‘ymtgt%e%?@L fe MWnd  can
be used i naddegingasdieatss products described herein, provided that the

sel ected nutri ent% are safe_and effective for oral adm ni stration and are
conpatible with Caghahydeadsspitable ton gsoirhs comppgiéigns Hgheaicesnt SVersapdRer at es

sui t alge f gmpls Bohpled, RE vEIBRSt doRbHaBbnstth@ed? Q8RN ImiliAY 8RHpRA oFBYitabR

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
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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
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.

Non-limiting examples of such optional ingredients include preservatives, anti-
buffers,

described herein, colorants, flavors, thickening agents and stabilizers, emulsifying agents,

oxidants, emulsifying agents, pharmaceutical actives, additional nutrients as

lubricants, and so forth.

The compositions of the present invention may further comprise an sweetening agent,
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
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The conpositions of the present invention may further conprise other
optional conponents that may nodify the physical, chem cal, aesthetic or
processi igochavmeiseri stics of the products or serve asPppharso®eduissgal or
additional nutritional conponents when used in 15 the targeted popul ati on,
Many such optional ingredients are known or otherw se suitable for wuse in
medi cal  f oggifRfal gbéaee&lelpuﬁeresﬁécfanﬁhsem@@fb@&lﬁﬁﬁ{gLPcEf’M BREEK érgﬁdd-lﬂémﬂ d orns
and may also be used in the conpositions herein, provrde tf“l_at_suc
optional i ﬁg’ﬁ%iléYﬁFlBOIhﬁléVlgafaeflq€t§$ble _é?fVaT pa;fﬂfr-niléhesqatﬂiv@qﬁenahémableatmmwti bl e
wi th the eggrBbiPrRRdt AdRkink BHGAbRHaSors Qor%é?&eé%ss%ﬁ%&' iR iRMGhof g M 20
Non-1imting exdnples of such optional ingredients inc ude preservatives,
anti - oxi daming acidprifl asliqud bayerage nPptionpl fug@raicohqlivanratsions mahe e tgeasay
addi t i ogal ' b e <0l aor fl.avors, .thi-:ckeni ng
agents gnd i # %Eﬂbﬁ% gera %,%b%lﬁl?ﬁ)g |/°f ;h/}%ﬁlgﬁggf%b\{bsl & ?(f %ﬁ)?lp %:(g/ﬁtag d gl:ft% d clsugln]g gg)fnh . The
conposi ti onkoudbf1% hte phatettb, bnvesiglitoof they bévwerdgher Qptiopl | stfidsl sweenheni ng
agent, 25 . [ udi ng, at .l.east e sugar, al | such_..as

Tl ol - P EBR oy Blipt B odth p0fAP o HofafooRt €8P ALy PSR gt o1,
and al so pirehdingdtom atwot Uthongatatt 1.€aHy voight af the bévetagk. or hi gh potency
and tagat ose. Tineaiaienf Bhineer S RAS A BBt ) Sera 86, fatrBhoor a
sugar &0 cobthkr aitanian or GeMed 2066&hED A4MiRIERS US20M64 01 vhEd inalulié fvitﬁhiaIA,d_

sweet ener, _are. peci al Ly .usefyl .in.for, ating.liquid beverage enhodi nents
of the pré&SEN ﬁﬁ'\}%ﬁlﬂ ic:?nwrﬁlg\lfl? ﬁgthéanﬂ%esir %thﬁ"@l’ Pg’(}%ﬂ"ﬂﬁr VR Sy FRLE U et ener
conbi nat i o(sg.alfeta-coeapes kakhnhigf [ier] lyveehd), MTRSK ifoig dt[dé@&itétﬁ&ﬁdlﬁacid, @iéﬂﬁ,s
sonetimes associated wi.th.the addjtion of anmno acids to a |iqui

beverage. 18 thog’ﬂ?&dPOS‘atPlcEﬁ%téﬁnci:‘%ﬂﬁaéﬂ’f”rtﬁ?r?gtln%nq WbHEtigsRtebe may 5 range

fromat |east aRotdmpdsitidfe mhyfhttiel Rpfiseosly &f & Yuticty dbethbr 4d%onANFinah80
i ncl udigg from .about 1% to, about, 6%)1 by wei ght of the beverage. Optional

artific?al "EHETIEErxamPls c¥inPpish i BHLdensgicipmn PhoTPheNs-aBeERes Mo 158 ZHE! udi ng
from about nfan@h%ef opp&OsHdiaYapoRbsitn, niohbldbidinf) GhbmAm, 3Rk, @nd 8onitnaBRUL
1.0% by weight of the beverage. The conpositions of the present invention
may furththeg“G%rpri se any of a variety of 10 other vitam ns or rel ated
nutrients, non-limting exanples of which include vitamn A vitam n D,
vitamn E, vitamn K, thiamne, riboflavin, pyridoxine, vitamn Bl12,

car ot enoi d&owecaloxie Bayerage ppkiguidie, zeaxanthin, lutein, |ycopene), niacin,

folic pgid, pamtOthapisiionsiod thddpRbdnh 'invel)(t.iottlalm:lﬁdec’lov@bzﬁ&jienSeve}aQQstjnt Other Sal ts
and derivatives thereof, and conb f The conposrtions nmay

_ i nations thereo : :
further cohifyifs &raulptedftomaskrar exiersise orinimizeaudésiablaflaven sseqeidiss, witll She

non-1i mtipg;S%ai&ss @scidili fleipncl ude cal ci um phosphorus, magnesi um
iron, zinc,
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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manganese, copper, sodium potassium nolybdenum chrom um chloride, and
conbi nations thereof. Low calorie Beverage or Liquid 20 The conpositions
of the prweendas/iopsenti on i nclude | ow cal ori e beverages @ecTaish@w/o1d46gui ds
fornmul ated to mask or otherw se mnimze undesirable flavor associated with
the amno acid bl ends described herein. These | ow cal ori e beverages or

li qui ds i nelsbeRndhRIRNAMEECI. TRHSuGORI bﬁlv@i%htfcff(ﬂ{@be%}g ! r%éﬁﬁo about 98% of
a protein source, as, a p?rcent age of total Calories, cl ing any of 25

the anino acid BPesde™aelogiesherspgss pr Higpids prefeali laéudewsleaswnqoadcbmqmgl
i sol euci neswé@&ﬂgr@emv@dméﬁﬁ‘on-l@lﬂﬁlhgle%pu%% WIRIIORA Soesitfam¥® Aol OS OF

i sol eucine to | eucine, isoleucine to 'valine, |sg@eUC|ne to dyséelne and
i sol euci nes‘f%aﬂsét%F@ﬁﬁl%éteVﬁc@ﬂé%ﬁ&@ﬁQly of at |east about 10:1; and from

about 286 to aboy},c28%% Gﬁ&}?é)lk@(lglra s%r hgl% ?wgf ‘ftﬁgxlc% %E)IQ? Oq%fogngl cal Ofpls.

or more of the™’
including at | east one of nmalti f °P61°
manni t ol , §thecentignal of @b‘?fmlﬁdlelém d@@ﬂbablteretlml 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 fromabout 8.1 kcal/100m to about 40
kcal /100m , including from about l6Mapgfattutd)O0 m to about 32 kcal /100m .

These | ow Cal or ITﬁ Qﬁ?é%ﬂ)%? O?rthé ge"é I‘quIHQCn II)Ilern'lablq IPI???)%‘% &yeﬁétﬁr{g\x}ﬁg% d| ng

concentrations ran rom about
from abdut Otilelt"‘()seaﬁﬁf%ﬂVeB%nuﬁlnmring&oh&@u@@&ﬁiré@ﬁﬂ@%eR@]’E&th&Sﬁﬁﬁﬁa’t@&Qﬂaﬁanym so

i ncl udi ng about 3% [ ht of the bev e or
l'i qui d. Thglgcgmle C@E é{’l & bever ages® %?‘” P’ioa\ﬁ‘%o‘}évre% }braéﬁ’luﬁf‘t’ioﬂfg a‘i‘r | east
one additi outatlonalsbaearemangaglg@atappl&dmsp oROBIE drﬂlﬂilrfyisl@@ i@ ] 18 $heafutridhgh

i ncl ude acgl%# cftsa }%edﬁer artame,  sucr al ose, saccharin, stevia, and
t agat ose hese T'ow cardrie bever ages or liquids may further conprise any

one or nore of trhreconmohlebnmtthmedentdﬁveﬁﬁ&ﬁdan liRGVEEIbERt Sar @by RS khdhES
her ei I\/Bnlﬁf act ur t he present invention may be

.The copposi ti on
pr epar 57 by ER K %%H rmanfgp%‘f’% g‘@‘“’eff‘? @f@?@%ﬁﬁu?%&uﬂrﬁhﬁ@“qc%lﬁﬂl que

for prepar pmguctt fiemseMasy adh mdfcﬁﬁiqﬁets afdl{nmvvn RRhy §M@ﬁpﬁa@ﬁ€6’éhﬁd&??m@ﬁc?{dﬁg0"m f O(Vj
i onal bars an

any given duct form a nal, Iiquids or nutri

can easi | yglf?g 3 SIsTie tatg’ff ﬂama? aB 6‘? ’E?&gyanéllé?'l‘ Fasily be geplige by voae pheydinary

nut riti onakkill pribelatcioshel@npobitesh RgkiBedhereile conpositions of the present
invention can |ikew se be prepared by any known or 15 otherw se effective

manuf act uri ng t 88 Rnfagd il fsmulation. ik eqmepositipnsoefsthe agsaricievantiom 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

11



product forns. Many such techni ques are known for any given pharnaceuti cal
product form such as capsules, tablets, liquids, and so forth, and can
easi |y beweppidwessby one of ordinary skill in the art PoTiUse006ONAESI ti oONs
described herein. As a basic liquid fornul ation, the conpositions of the
present invention nmay be 20 prepared by dissolving each of the sel ected
ani no aci dgrdcBss¥llsRhdAized Wit aHyOwAGLduSR! Wi, fIAREd BV CRAPIRLAG he
different am no acid solutions to forma |iquid enbodi nent of the present
i nvent i on. StaElizedignaseptically filledras died tetoreshyce 2 pRvdsbnposi ti ons of the present

i nvention may b@theprpedaaaef@mﬁﬁpapﬂmmﬂagb&r@ﬁ%g 2{- ingﬁlﬁﬂéturg@,%ﬁéxa&g{egsi the

sel ected am no acids, along with 25 any ta ormng nateri or- ot her
exci pi ent s coldsyirysinaricchpglogy asntlineyntanéd cpyemerdy despribedrin the bpr medasturiggptt. i nt o
the desireq,splial RIRANShosk § , forth.
In yet anot ﬁ?r? IJG?ﬁb_()(gi nen%?s_tgbqﬁgept%%%% S%H?él&lotﬁé "’8@?@%’?@%&% g%en%@%%ﬂ g% may be
f or mul at edtogsthar, fichityniestz linclidguthe amiimpcdciddilergl andjany peteins, mitdnkin prengxeg; based
liquid, co adm gl Such, an.e i ment may
be pr epar ec i po ey 31 86 cath, AR Akt Priy S M ERR g R

f or mul at i oAndinixed wathyanye pewvdsrddi peemixés. dimallyrady figtid sohpinkes wrettigamni mised into
Addi ti onal 4sl i ( |.cal .a-carbohydrate and.two protein.slurries) are
pr epar ed ste}%acp{él{b gﬁm’ f)oémr?%% ipélaétl% llﬁlée:e%gglp 8% l(i}lcf)rrglf) & r}’an eﬁ%sﬁféIP%P fgﬁfcc}ﬁaéf &% and

t he prtA ei theifbewhdped,. withioat fotther phesicah bechetiihclnixs dctunges, be colifbimitder Oi |

bl end. The_[ t] m.xture i s ho eni.zed at 11 2006/ 10245
PCT/ uszooaf’ﬁ%%sweg‘?‘g]éhee tisfje Salﬁg%rg%{]aféga%egﬁo RS %Aglf‘-’“sggﬁfﬁ?’é”i%]ﬁt amins,
fl avor ed apchferk éhel desjriddhaper The adshiyant studat lid thadoud bffas ephppeairi dokitibeg or

dried to produc r.. her pyoduct formg such nutritiopal bars may be
manuf act ur &d; pfogi}l 8%)%%&%%8?“ %"feﬁ%t' ﬁgfﬂregilfer ??glﬁé’ﬁotéf‘%tc‘ﬁﬂﬁpﬁﬁ?e(géo PRRown” and
comonl y deaatebiligdandpatiagedifar disgibutfoact uring art. 5 To prepare such

Foget s whi chFg BrEargor|Epbelelh e B s Tne ot Bau srir TN TSRl ns,
vitam n prémbughss bakee mpplicaticasbmaydr &t@sion & grodeel Dt prodlbefdat s&al ubl e
conponent s ar e t hen bl enﬁed t qget and m xed with any powdered prem xes.

g er
Final Iy an§°P3guioakes fHs %ﬁt@ga?léﬂ%rhﬁhernl?fse%’f s Prfe kevtprissatle o thef or ni ng

a plastic hitkelo MERIStIringArtd s MRUGHeledihie 0@ B¢l hdnjknBWASE bhie B SIvEBR110 then
be shaped, vvi‘géhout further physical or chem cal changes occurring, by cold

form ng or MARYRAHYEERROceAEP @rdutathe fesied fival piodecti s forced at relatively |ow

pressw® t hr oughth@céhsitivh ihe TORAEHFentiBE mIE D t&Hses BaRGnutidiGed Bpithiant
exudate is then cut off at an appropriate position to give products of the

desi red wel¥n on qthereise swttblerfechatapesanqs sprsificelly deserifeed hetsan wighout derartrgnce
pal at abi | i fr¥m tROGiRAGK RBBGof 1RE priiesit il b, Affe 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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15 The solid nutritional enbodi nents of the present invention may al so be
manuf actured through a baked application or heated extrusion to produce
solid prosocvodioesss such as cereals, cookies, crackerspcans$@cnidsss ot her
product forms. One know edgeable in the nutrition manufacturing arts is
able to select one of the many known or otherw se avail able nmanufacturing

processes {windlRadCRortdtndeies Bbd mhalpraqélgetfort@@{em@ ﬁi@imgﬁb b @RSofOf the
present invention may, of course, be manuf act ured by other known or

ot herwi se ¥@¢ ?é@b@%@@h‘?ﬁ agpindstered the perepdsitions 119wadlescr i bed herein without
departing fromriheospistiohs 8Nfle %Fé's)&f% nWenttu;}lem gé %;:Hnﬁs&\l&lnﬁe'f&g dufig & esent

enbodi nents are, therefore, to be conS|dere respects as
i |1 ustrat i dleer spbolyrate wigke (suel asdrommeimesladring) or S@hémg)elmpmd glueepaitelerhenst s al so

conme wig hi £hdtxja@uc€%§ec§1},&ml@ﬂ%ﬁfakse *11?81%[ %got%ﬁﬁnéhmﬁ?ergdlm%]st 08 of Bb }%%%d”o” 25

limting exanples w furt € ‘composit1ons an
t he presentomposijien isicopducid tibin abputldse haref cfohtpjwélatel consimption buethp Bldg@ht

et neTEote: ek iclithiuals Sldd hEhe tettdhost leofhlBRA Wik 2"

ri sk of developing iInpaire ol érance’ or
conposi t i o&b@%%ﬁinmlumowrlwhmrm s@rsumpt;onhmmwbj,ecu n any indivi dual as a

nutrition sour Cﬁhe c&ﬁn%o%ﬁfoﬁg J)fy thi: Db d&? ll%Vﬁr-lt d)él % usegl‘{%ir %ﬁt g(illlcégeeﬁ}e?%rﬁeﬁg;nzg

is desirable. oSsIt1 onsS an
di rectdd t diabates, obesdty.y ardidal Sympt@@iSLmhdrE}lddﬁuﬁﬁ@tSoﬁglﬂlc@bhekraﬂ&fﬂ“cﬂbstesuﬁlld dogs,

cats, rode o 2006/ 10 S /01046 W ne,

goat s, horé%gﬂy §W§ B’ ﬁ%ocfj mgoszlitlnoln?rﬁlfi% Be 'ﬁ?él%%%eq‘t%e# ‘F%’ngf’tWA% %81?6\% Sdual s

at risk of andfcypgmﬁtonlus abatyabererdy Sj’zlﬁptaﬂﬂﬂilﬁi sSdecaffedts tohélawémmﬂmdeloﬁél Sr ﬂSreWEI | .

The conposj ti. ns of, the pre ent i nventi be adm ni ster

duri ng. " or o HER 3138 SRR dlerh R shE ek cpher ey T e oy

snack) to leﬂjafgyyetr@igﬂﬁdib&y tv(azh@nt/pdstﬁeor BorRndd rppine ITeﬂﬁ!x glyefaitg, fesRANse. In

one e di nent , gg rat .on of % %Hlno acid conposition is
conduct®d UiFerRky iﬁflse UK BYU e EBEEYGHE Y- on by the subj ect.

| n anot her enbot ﬂi&nﬁspedthﬁ tﬂéj[ﬂvéﬁtﬁ»hr@ﬁﬂlﬁ)@tr@fontdifﬂh@-%1%5@@115%1‘@’1%@@3&' onis

conducted w thin  about, 30, nlnﬁé?s of carbohydrate consunption by the

subj ect. THEWGATEsT PR B nseh dheej &t fHigner dﬁ’?f%fa’l?éh}iﬁl?é% ifgsstioneat

gl ucose t oliRfeagse blood0 gllicaReti®gls QBEFAréd . toaAREALBRy BHEPLOEBoR NHitRdudemef f ect s
of glucose ol erance, diabetes, and obesity. Specifically, the

conposi ti offEipEyatioa qf dagicqnppopifing of the abseckimyptioas Blpgdhalucseliexplemsy beand/ or

Synpt @ Ofeté@inet HBME AFholeWBRE, BFBd YRGS bHl 6108 k&ehS @lesdlopRBY&SInbRGL4de one
or nore of high blood glucose |evels, sleep habits such as |nsonn|a

gener al en@P@ﬁ/ glugess| levelpcisfe o 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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| et hargy, strength, body wei ght/poor or increased appetite, reflux,
irregularity, stomach 15 neuropathy, kidney failure, heart disease,
stroke, awm0d@t@edsorati ng eyesight. In one aspect of theCrmseosionndss

adm ni stration of the conpositions of the subject invention to a subject
in need thereof after, during, or before carbohydrate ingestion decreases

bl ood gl ucgaeodeay el SOIﬁ&?&ﬁfoeﬁe k&n& arbMHeicah@kd %ﬁ&ﬁ'tﬁ’é"ad%ﬁ@ﬁ)ﬂfon 0 ?h
adm ni stration of tthco ositions of the subject invention ucose

| evel s nmy “HBPOHORLP Betu@ysgoniy |26 lsptoreut b%da aplleastnenecnt albbwio’d) serum

Unl ess ot hefiit&eatieh ShbahREate 1RQROGhdt 46 AR t'e@éﬁérs of
whol e bl ood1 Adnfl1 r$| st rat}?g?]ecl) t he ami no 1agl Cat}ﬁJh &r?%ﬁgﬁgegca}égdg?gs bl ood

gl ucose | e\‘}B‘I“geséﬁP"e‘iaﬁtS’QY‘Hé‘ﬁW?@t wdjaheyé 424 @Wu’(eééﬁ?mmé’dh}tdmt@in@bd gl ucose
level s gfter cambafiyslk aﬁcﬁhér@gﬁ&tdf@lﬂe 1%&19@95&%91@&@{1&} §hd @ (%}?p%gltlg f%{?

acid conpositions) 1n at |east one out m nutes a ar b ydr at e
i ntake, ab&ticcbmventipnttas bjeaf bafore.cdiribahyrdiftat earbeltydiets, malb@decr@@esrhlmdt es

af ter car bghyseatRis ddhdked 12ad 2R ar boh

i ntake. | nganot her Sas}ngct of the ?E{l/ﬂé&%?%ﬁ? B ?ngvrlﬁhs ttﬁ{?glnlms t[he
conposi t i oﬂ@nleﬁfsmph%obﬂ@s@hlect invantion byt ﬂaastaaboumm%nniualleakterfmroé abﬁturaong, or
after carb at, 0 S l.god ose Jlevels .co o the
sanme carbo y rate | nta vm%%ﬁ%’?oélpggnr{"ﬁwg%rﬁrl (E)a‘rrlbog C?rfl n%g)@éﬂtdﬁogt& tions
of thelQr eg)emtteﬂaﬁvreqathowﬂrhiy irgake] angd sboua b2 inbéss hfteratrbbig@sie infake.of about 30
m nutes after carbohydrate intake, about 60 m nutes after carbohydrate

i ntake, about 90 m nutes after carbohydrate intake, and about 120 m nutes
after carbohydrate intake. In yet aRRANEILESSpect of the invention,

admi ni stration ost| an f th I ent _in tlontoasubject

before, duri ng,Tl%orf()lg)% teér “¢ EEPam szrﬁ%esﬂeﬁfﬁk g’(’frfeé‘?s%ﬁgei’ﬁl Yaposiyansyd

2006/ 10245 hefiGT %2%@&@%4&86ntlgh umﬁl‘ilémge%ﬁie Qﬂﬂﬁ‘@l&l’%%nﬁ@ei he HeaR the

car b0h¥§raE§mlo@%1 W& t hout . t he adm ni s ﬂ;tl on of %{ﬂ conpaosi tions of the
subj ect” i nve A%y L4 SXPRBISE RSB Soiﬂ-‘%cir CRurRoss ek lpTratiof and gesurot tocpe

m nut es af t@wstrgedr ehollirytthtﬂhe of thegltentaibmintion Qs Thansit@Siadnk Sher&RROPILGIHRL €

i nt ake, abo ‘Zﬂ?g II;Crn tes after ar boh tgrate i nt ake, and about 120 m nutes
after car bghé e lnﬁ toRpthe gpijitp F?QPFOEf ¢ IYA¥i%Rer aspect of the invention,

adm ni stration of the conpositions of the subject invention to a subject

before, during, or_after carbohydrate intake decreases bl ood glucose

| evel s n@-ﬁ-’gﬂ—i—%—t he sanme carbohydrate intake wi thout the adm nistration
of the2 conpositions of the subject invention by at |east about 20%in at

| east one of abanlles303 iMshbe @%trRbohA NigeR RN AL il AK&nt iﬁp&)ﬂﬁgn 6Q431 nut es
after carboh drate i nt ake, about 90 10 m nutes after carbohydrate i ntake,

and about TSEIsH At easresponding dBgthesk\airusing thatceRpositoRaNPLES rdance 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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The follow ng exanples illustrate specific enbodi nents of the conpositions

and nethods of the present
t 0 preparwotzhe/3s¢onposi ti ons.

I nventi on,
The exanpl es are gi ven ®colralsgoobonosshe

I ncl udi ng sone suitable techniques

purpose of illustration and are not to be construed as limtations of the
present invention, as nmany variations thereof are possible wthout
departing|fromthe jspl ©Oyktindccode Afijthe vieRt 1 on. EXanplsgs I=3—29
Exanpl es 1-3 I||UStrat@mﬁMBﬁhélOnckHBbgyld @qulnents of bW? plebUH
invention| Also incCTUggH,are COFFQﬁﬁ@QGIHg @qggous of u>|b§35uc )
ponpos!tlcns I n accoragg&g Wttt q)“§§LHUU~O%B8LHS EL??ﬁ: 2BKV?E;IGH The
|ngred|ents for eac” efﬁﬂﬂhuuueu qUpoy 1oty deserrbe g agpehe
fol | owi ng [table—A Gt Q'Tﬁﬁﬁi aL" bk$§"dlas_kgppb§3+uo?,“n pat ch
r gduc unI SS se—gpecited—Lov-talorie UVfo%?e_____
?Lgrggl oni Ex IE fENéma i, A S o L 0TS " oy \ABA 412 4 W12, 4
412.4 Phds i g dP-A84 57 4805 8k, | oL 8 pAPLE 247 8 baT
Citric. adi (E/18ex TAfLIBhrifol) 281.38)23 37 P3. 37

Mal titol poﬁﬂ%%mkww8721§2G¥V19m3?3kw@@@%hwane K (109 solution 0.5910

0. 5910 0. 5910

r esun u ter a:

0.5910 Anino Isol eucine 16.62 8.31 33.24 14 WO 2006/ 102451
PCT/ US2006/ 0104 &8ch ¢f the expmphifipCembodithdnts of the GreSend 2B enthdst dsi refafenedCn G010

0.03 0.118
(17.22) 8. 61,

0,231

v Wingl i g i

14 3

alge

fo%5 8
. 447

avor

b b R T e

0. 5154 9. 5PEYessing iHuctions.

10

15

20

25

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

lose liquid (25% solution 0.5910 0.5910

%Total)



Bl end Lenmon 0.5154 0.5154 0.5154 (Total) (1.718) (1.718) (1.718) *Total
calories: 72.432 kcal/ 11 oz (23 kcal/100m ) Each of the exenplified

enbodi menwe 2066/bes1pr esent i nvention as referenced in tireT/yse@cpdi4ag t abl e
may be prepared, for exanple, in accordance with the foll ow ng batching and
5 processing instructions. The amno acid blend is prepared by conventi onal
met hods as C@b%)@%mﬁgggﬁ I d am no acids. The

am no acid powder is adde%%gﬁgﬁoﬁﬁ%etiﬁegghﬁ%dg ?Ig% liflthlge a kettl e containing
t he specified anmobunt of water. Once the am no aci ds are fully dispersed,
the sol uti gRaplles§-¢" €duced to 2.4 using an 80% phosphoric acid sol ution,
and thereafter i ncreased to 3.2 using a 45% KCOH solution. To the

pl -1 -adj usted biFeauples Aé Bipeteate baae aﬁtﬂlmpcsssmfe tablet pnbcrdlmerftd af/ dre jokend,
citric gac Yt O(y ROL assi

sol uti 05n Ilrgﬁ tﬁ C]L{Ih glhecl:erd%? écl)\goglreg%rn gﬁ 5(%“ du 188 owe {Scl)n Eriﬁcxrdta'fllcc?rvg)lﬂlghI y.
The resul t ﬂhﬁ;glnﬁh%ismféhq presehieinvendibp. eBteetdbletts caremnalderw mbthodsgeaii lamtvindn the
pressure, WHT (ultra high tenperature) processing at 104C for 5 15 seconds,
and then hot aseptlc filling into suitable containers at a tenperature of
88-99C. The pH of the |fi naixapplotuct |i s dxpnoxd mat 1y FE@mplEach exenplifi ed
bever age h&sredieniei ght r ati/t9g 9fGni/Zh e Wi/ Tég | Gnl2wc | Gey100s plGerzainne t o

val i ne, isoleucine to qgyakinetablehd i datleucil trblet o nrbatéhi oni nablet of |at | east
about 10: 1Amne@pid blend el exehplli f 0éd_hevd&hges P8 used2%o trefl individuals
af flict ed L.Rpwdsred gugepiopead D133 nl LRP266 1| 00BN D-0028% 1h D466 i GI03B2 ed, within
one hour of& ul, gghr\/ %3(# n-20048 n nOrQaﬁl 01004 heP.02%r hARAIESt |e

chal | enge ’681’1 T&EEH(OE nfr;ll \L dl‘al g 1‘0‘\021‘ he Q\A‘ ent rﬂm%m:ar\ﬂ to prQ)Qﬂ de 1-200

my/ kg of bl“'ﬂwf%‘!r"ht ofl i &4 odciffdd 3 _dbAS 10 801 gl of0.150dY, \Qé%m of

leucine: Glgpeptawy o/ B f Ll 0018 Lo 7R T 00457 0 010 0ddPKd of body

wei ght E)f Fmgtpse !.;Jr‘ Béxﬁ\’ﬁl 1&69‘3"{6«\”6 . {6 hﬁrﬁj7 Laht™ of nrnf'h| oni ne 25

Bl ood pdwdefed Najtitol T J2. 135710242777 " 4,274, 1 0,02428 | 2, 38 | 0.36 '

ood g U‘Eg&ri gVers b?!?ﬁic 'd'A’S'OYi“i‘ZLZ é:ﬂ\n O .52 ;E{” 068

car bOhydrdbErlé"Xdltdl g ||‘§f.<6| | |0¢)6. Tet ) \.I:‘.gll :Juny ottt :.:Isa:! 2y F’QG‘L € reduced

as conpar €g. 4,01 ood gl ucose frevels wthoutTadmn S’r?'véﬁbbi DG Qs He bever age

by at Ieaur&fm%u Tat lb&am grre u. about—30—rhutes—arter——ecaryohydrate
rete about—90—mndtes after

ale
Ilgt %GZOSGI iy %‘fmﬁ’é%f'[ﬁ%ﬁ%/ Olkézlfsgwé;lr E:)Eyldlrlxgcl’ nt ake, and about 120
m nut es after c&Eatobyediptifiel tahlcakhes wightrplties of-iHlduxiasnd esiche Bisblehdisd foat €
SOonme 01(0 t hgalﬁl%sfgcl)lglc?nettg pys?eme anH 1sollerlT1§1rﬂ£ ‘?o meth1E)1r1]1?16 %f atsleast 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 G2 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@2eGvAsnB3 0. 00266 0. 166 0. 00332

Acesul fanme K 0.023 .0, 00046 0,023 0.00046 0.029 0.00058 Meringue flavor 1.0

0.02 1 0.02 1 0.8 Pllgwing experpgntspre dirgyted 16 thy, cpmpesitipns ofthy Bresend ientiosyon

fl 0. 7%n®i 7 ; A . t ; .3, 876
1 G e e o sl e st A8 S A B BRI el

Eryttritol BBY5aEke rasprdo mipwith Byerabdisbaes 10el6@s (Dickeriyatate Haty, BtsPalp 3
0.06 3 8. Ohe shbRR@nPSRIiation of the blogd ghtt ogegrgipg?éﬁ{?&achl%hl_ 100 2 "k Amino acid

bl end from Exanple | Each exenplifie et "has wei g ratios of _
i sol eucine to leucine, isoleucine to 10 valine, isoleucine to cysteine,

and i sol eugi . t hi oni ne, of at |east about 10:1. Each of th_e _
exenplifi e%d Egr'ﬁl_t_lﬂlgntrsﬁei s used to treat individuals afflicted wth inpaired

gl ucose t ol er ané angpe#rid tsstfonmuty atl epmrh] armprepareg! ;@hmonn'ull hit B m.e%t@xtmbget si
i t hi : ; I_ni e or ,qt her. carbo rate
1 0 on s, Oy L0 OO BTN B8 0 91 B

chal | enge, to suc _ n &8 ( % 200
ng/ kg ¢ béullpwine aghino adids is obrewatd wbgs: BSDQAS. I0mpik Kiysafedib 10anlyorvsi 9oL, of

v OS8O RO hhe SE S i R T 2
typi cal do§&U @02.5lmg)abdéi&t\xz/efi?:i Ly mltof RT3 6 “;dﬁfﬁgﬁggﬁﬁymiﬁﬁa: N
LF0LeCS, Me QIR DL O SR B oA, TR VLSRN
car bohydr atmd-ot wateaiami'm@.:«‘lseag) is cl'z!iﬁso:l)),rsed@{li 23 rmgmwggtﬁ;éﬁmt(ggﬁi hﬂglb isstQiggfelivch fﬁof he
L Ly R T RN T e
car bohydr ai® mea]I%eHﬁabMU 608 {iiig’)lisl ﬁSSﬁg/fegglg l1J ?&gl%*%dﬁﬁ%ggRg$(?jé$5 mahgut 90
?apgz)ﬁfl d?fa%hggql‘f-ﬁagﬁ % erdgfaltNeHbE, ﬁ-%]:Q(ZO?S mg) is dissolved in 1.0 ml of 1N 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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16 WO 2006/ 102451 PCT/ US2006/ 010468 EXPE1U1VI ENT The fol |l ow ng experinents
are directed to the conpositions of the present invention, and include the
adm ni stration of these conpositions to rats with inpaired glucose
tolerance (Fatty Zucker rats) or to rats with Type 2 diabetes nellitu
(Zucker DVEB&/1€2fatty rats) and 5 the subsequent evEFUABFUHGI® he bI ood
gl ucose response in each animal. Experiment 1 An amino acid test formla
and control are prepared. The control is a 22.5% glucose solution. The

am no aci dweight (orabraayage) wih shee pratreldorhihe \emiinphiaid) tesh sbletions oBlpph gluease h of t he
10 fol | owi Bghcaliaiths BfeitShA mddsur@RRRAhSt) &bgémléf_%ﬁcmmnéétjwao bEarfdi1ggol ved in
1.0mM of INHCL;, THR (7.21 ng) is dissolved in 1. wat er ; SER (7.97
my) is di s SWGes dolloping 5 eayag8f water: GLU (102.3 ng) is dissolved in 1.0
nil of I N HCL; TtP'ﬂQa(ﬁ%m@hlggﬂpehéerﬁhﬁ%Mﬁ%dﬂF lmwhﬁfl shd@@f&@fﬂw fehi¥o ( 29. 15
ng)lsglssolvedln 1.0 N, HCL; ALA (33.2 dissolved in 1.0 m
of wate tesk, W“F?g)“'h?% adminigredo o Fhﬁ ratsQ S‘H‘Iﬁfﬂﬂﬂéﬁd““WA‘P‘(‘j& BeOsty) i s

di ssol ved icéhcdibraflond rdtivefo th@dotrol a0 milndesIBIIdWAg daSagdi SSol ved in 1.0 m of
water; ILE (7.34 ng) is dissolved in 1.0 m of INHCL; LEU (6.58 ng) is
dissolved in 1.0 m of INHCL; TRY (33.55 ng) is dissolved in 1.0 m of IN
HCL; PHE (E_ﬁ@}_zis dissolved in 1.OmM of INI-ICL; HS (6.9 ng) is

wnter: arc (3 tesbeonfpt Fmble Tz adenty ey aag B Spdne’ g gl S

di ssol #8d idesctibed ijxpﬁ_iml-nﬂ\l hi€lprep2©d Embhbaquemﬂy assiddn ddslsecondecxpgingont ai ned

within in |af0§ an'iﬁl)%u\ﬁngiﬁ%ll %gsbcps beﬁ; mxed within that tube until a
nong e di

clear solutio orns. arant amno aci d sol utions f or med,
t hose di ssol vedinhissedei@l expermerthanbighcdnsbispledtinermiztug0is prepiyedikesddingfit er whi ch

937.5ngy of léofegcéﬁf(lﬁﬁdﬁgt&@ohh@e%&% wefl 16%%9'1 i) 'ng(?é&géeeﬁémmce the

ILE i s disso m no acl sol uti1 ons once |sso ve water 25 are

t hen added a{edmliﬁémbleh#éelr’ed,mth@w@d”byt ipgided wiglf agitatiomoZsgnliof 8 426 gl¥resei on. The

resul tiggg s&hﬁeﬁosmq)mfedxafeeauﬁ)gﬁﬁd@éaajhktédﬁwwmﬂiomﬁmgmlsudxﬁmxed the
pH of which is then adjusted 50% sodi um hydr oxi de

sol ution (B¥dredde ?Péﬂf‘obéb‘!ﬁfﬂéﬂlytlﬁ @ﬁ?ﬂb?l@élzﬁﬂfn H’ﬁé’}‘pﬂ‘g&}’d%‘f“@ﬁ Wixture is

transferr e@aﬁs%r@dﬁﬁa $0m1 \BlutheRit bhdbrbdg Sl voRifhe With diifilled vatet O T Mixtudd & h
distilled wat The m xture.is transferred to a E]#gker with a stir bar and

stirring i & By Yepkse Frithyptir bar apg pqufipnglily stimer while fHRE $XingRSc oy rats are
recei ved at theZadkefBiabdtia Falty tars, faQﬁodaltofhﬁﬁSz digteges)\&e kechiwédodtahe dnfdli Nng. Each

ar oups 2Hat AU FEH B5reeich Reor i aet BomiReq e G STor B8P 306"om ar o
i ncl uded i rand 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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study. After an overnight fast, each rat is weighed again and then dosed at
8m / kg body 17 WD 20061102451 PCT/ US20061010468 wei ght (oral gavage) with
t he cont rwb 2006/tok4s1am no aci d test sol ution. Bl ood gl ucese/uscaxoendbs at i ons
are then nmeasured fromthe tip of the tail of each animal at 30, 60, 90 and
120 minutes follow ng the gavage. The data fromthis experiment are
summari zed | L ests Moxture,
28 . N

when admi n’ St ere‘ﬂal]{a?t%ﬁev@a{gq,ﬁg%l ?‘é"%}?{ep%‘? ufglesé%clq“ (ﬁg%u{s:%sgﬂs
concent r at dssigvedah &0imlef tvatet; MET ¢h3¢ wk) mtdlsﬁcﬂvemhmutoersl dfotatepindd-Eyhipge.
Experi ment 2T on 2 u the. am no

aci d test ]m§ fsgolv (%l 3 e()sr(r:lfl?(lgfggq dﬁldﬁ aa1 9u9e bl 1%9% u%?ll y&llg%géllpgé&gg o i)
subsequent lya ﬁﬁ;mﬁbdakmﬂhE@Eefcmgﬁs d»ssm‘veldmem ml Hé:Lomy avmmdlacahtubwullise@lwdne

m Xt ure. as. de rib seco erl t
i sol euct ne“h‘f gy 8&%%%"8%%%5 ag< (sfd? Pg° '}% tOt ik %r}%nsgrrquég 09 i a {0 50 n
beaker fol bﬁmdlcbyhs&ﬂveﬂhn ahtet Ne Itl(éln addddeo lﬂe:aiéa{er Ctmﬂtfen’MS pipaite), ﬁ@‘llmeeﬂﬂ ynt i |

Gl voose. 152806t Hoh e sphier TheSulhy bithh S offd fh - Bavie 1178 o
(+1- 1.0) \thdirtI&: ﬁ&%lmrjmswmw hb’(ﬂ.ﬂt oxiither 504 stidivanhy(dbuxhideasd luriedy. Jmuﬂ“eidea:y to

stabilize The pH.adj usie n1xt re is ferred. to a 50 voI metric
and broughgef‘@)de{}é? ?}ﬁlﬂh?ﬁ*l %[ glihf’ lmf“épans%aﬁ@g éﬁf“évf’]é‘me{“r‘: c{#ed to
a beakep Wptdughittolvolide Wil d&ENéd Wd@} | Yrhstrédultg diltukeeisl donlpafegd t6 yar d:dilg‘BlS

Zucker Di abetl c Fatty rats, a npdel, of type 2 diabetes, are received at the
ani mal 20 °5¢! amqqf@%%o%lucafe ip dhedplionas RSB ore testing. Each is wei ghed
the day before the.gxpakédiBitare ROSvENE MhAsShANEAity Forod Qesef orte\weegrbemﬁbs

mat ched for body weight. After an qvernight fast, each rat is wejghed and
then dosed testing i Berly ispestighedahefay R%?raﬁhwﬁg&mwﬂfl fhenpassigheddp S8 obBYR r ol |

the am no agiufds ﬁl%@ﬁedr@ofq)é’cfyewelgl{t iy ka?é)dh%élél?atsl@a{sﬂﬁ(bm%ln afd i‘ﬁ@lqdﬁl HERS €
concent rations are then neasured fromthe tip of ai | each ani nal

at 30,180, sody. aﬁ@erlazoow éast, tpsratsoire Hakghryt %nﬁéioﬁ‘é\ﬂéé@l/ka'h%dyd‘ﬁ%‘@tf(?rélrn this
exper i ment g@&a%e)ssylm@{hblzc%%rblrbl lf_ﬁegdﬁ{lﬁo Zeid t%?t RN Bibod Q@cosé !:c;n'ééﬁtraﬁ&ﬁQréj ata,

hi gh dose isol"eéuci ne (1 sol euci ne al one) does not si i cant af fect bl ood
gl ucose coresarmaagireciiem theitiptafke i of prsh eeimat 130, %889%1%%@“3?% flemdlq d t est
m xture t@%’fﬁf gﬁpt | y decreases bl ood gl ucose concentrations relative to
the control 60 finutes 30 fol | ow ng gavage. Experinment 3 To determ ne
the nini mal am Adeaefadrepihis Fxperimertdere strompnigsd oy FigyreySerhieh shomsghat e

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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acid mxture is prepared in the foll ow ng manner (wei gh each am no acid and
place it into its 18 WO 2006/ 102451 PCT/ US2006/ 010468 own i ndi vi dual
tube): CYS (5.28 ny) is dissolved in 1.0 m INHCL; VAL (6.68 ng) is
dissolved in 1.0 mM of water; MET (336 ng) is dissolved in 1.0 ml of water;
and LEU (6.58 ng) is dissolved in 1.0 m of IN HCL. Each tube is m xed
until a clear solution is obtained. In a 50 m beaker, ILE (927.5 ng) is
dissolved in 10 M HCL. Al amno acid tubes dissolved 5 in acid are added
to the XOHAI IeQkadMERES:a pipette to transfer) and stirred. Al of the
am no acids once dissolved in water are then added to the beaker (transfer
via pipette), followed b 25 m of 45% ql ucose solution. The resulting
bl ond L2 st) Pr PRSI ok GF BTG B T~ GG S B SO ot ed
t o aboutolétamdet boraprifg:sodi um hydr oxi de solution. A buffer may be added to
stabilize the pH .The bl 1S, transterred. | . volunetric flask
and 10 brought tofr\(/)o %)lrgfél{aymg({%boafg@?ﬁnﬁé( %@%ﬁﬁ?ﬁ"ﬁé@g |nerig mxture is
conpared to a confmoolabogt).001 wrebofit LPmEkegifibody eveight bhisudioe owi ng
experinment. Fatty » I - AR facility for at
fﬁgﬁlceﬁ)%ﬁt é.gé)fst()az{b‘éu{ ﬁ??lg%f tﬁg% Q{%@E‘ SP@Ahnfe

| east one week before testi ntg. ac % f ay before_ the
experiment, and t Fep aboyt QARLIahosh ) me/kewd bogy vigisht phexstare: #B¢ body

wei ght. Only ratsfrbhadbowed. 001 &t ato8a st m3A@ HHody Seidhe bfidethiddind he 15 study.
After an,overni g rats._ar and dosed at. 8ml/ kg.body

t fast,..the rat e wei ghed
wei ght PGP WERILEEPS §f lsﬂ{éélF‘Pﬁé‘? 13&‘8%7‘51’]%6‘%“‘? Ievalienisolgtsiae 1SSt ur e.
Bl ood ghutBsieudosemtthadnise ardeperidestly adestaleditl0dm the tip of the tail of
each animal at 30, 60, 90 and 120 minutes fromthe tip of the tail. The
data fromthis experinment are sunmmarized in Figure 3, which shows that the
20 ami nd. aci dh¢ eempositkanueiecldif b iuthet eronpresing adensi eretafon) significantly

decr eases bl ood § i : . at 60
Ikt @.gg@%%l@?% ﬁ%ﬁ%e@gdy gen%tbggscpgﬁm del;.

m nut es foll ow ng _gavage. 1. nposi tion for
treating indivi dufiPg abopt §-89 btp ahorhl Yimgherd dody weighh pf beeagings ose
tol erance, conpri goAGibold @00 AROHoul1G Mg 08P Qreliht KPsedinepody wei ght  of

i sol euci ne; from.,aboyt O 1 to apout 10 no/ kg of bady weight, of |eucine;
from about 0. 00 rlnfrf){.’il %’8859'825) %@Pkgga’fgﬂ%ﬂ i ht(gfg ‘éﬁ‘?lﬁg?ldf rom about
0.001 to about 10fmml dgund.0bbayabort Yhingddg afetieweisht afiprolihe;,om about 0. 001
to about 10 my/ kaegh, hRdyo Ml Aol H0ELALANAG, WIS SF DyREONt rati os of
i sol eucine to leucine, Tsoleucine to vali*ne, 1sol’eucin 0 cysteine,

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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and isol eucine to nethionine are independently at |east about 10:1. 2. The
conposition of claiml further conprising at |east one of. fromabout 0.01
to about 30 ng/kg of body wei ght of aspartic acid; fromabout 0.001 to
about 10 ng/ kg of body weight of threonine; fromabout 0.001 to about 10
ng/ kg of body wei ght of serine; fromabout 0.01 to about 30 ng/kg of body
wei ght of glutarnic acid; fromabout 0.001 to about 1.0 ny/kg of body

wei ght of proline; fromabout 0.00 1 to about 20 ng/kg of body wei ght of
gl yci ne6. fr dhe sbmpesibonEf rlaim Alsomprisiogngy Rpeetentsge\oliietalseloges, fami ne;
from abgwtut Q000 db8uelicardBh ok oo DBHY20¥8 1@ BboR 854208 Fom hBSUN about

0. 001 tg about / kg of body weight of histidine; fromabout 0.001 to
about 180/%16/3%8“%2)%8@9"%\;& ght of lysine; from about 0.001 to about 20 ngy/ kg

of body wei ght of arginine; and from about 0.001 to about 20 ng/kg of body
wei ght of tryptophan..3. The c osition of claim]l, rein the weight
ot To of at | 85 ERRRg of SErELERRR! hE CoBherid MabsrdiEIF "t o val | n

i sol eucine to cysteine, and isoleucine to nethionine is at |east about
100: 1. 4. ThgngQ J: & | - C{ al LhSdng. 1hgn;about 10 ng/ kg of
body me?ght o? %ﬂgn§ %f@ﬁ?%g{f?@g#hgﬁggﬁﬁh§#?§gﬁ%§?“%|§$hf| further
conprising at |east one of vitamns, mnerals. carbohydrate, and fat. 20

6. The gonmpogi ¢drifbsAfonCloRtraimeCiABR dudlsflicRs] RitP AldbeRt 38 empdirddatiadose
calories, from about 10% o.aboaé 75% cayr bohydrate, from about 20%to
0,

y
about SEYETRAG, SHBPHIREN BBISHEINS50s NG SRty 08y 7IBEeidtd MEthiRBINEL BB ti on
0]1: c: ai ovrhpodigorehavidgheeiphnoivs bf (oldusinabo l]ﬂ’uailne{ 'ﬁble&a:.jine td@valiepisorupiasi t i ?n '
of claim | wherein. the .conposition .s an,or i QUi 9../A;composition for
Ot eat  n P BbisbRERP FEREH R e BRatlE o5l FfbGerdi Gitcose
tol erance, conprising isoleucine, |eucine, valine, cysteine, and
met hi onkpe; RE oofdBRASH b Ui Mrtl @Dyl AGo0br IRRAEHEIBdeldind, cuci ne,
i soleucine to valine, I1soleuciné to cystel.ne. and iIsoleucine to
net hi oniseleuring épertenisplpugine i cystoarg, a&%@gieum@ to methponinhare dgdgperdentlyn of
cl ai m 9a¢t ohebBhdt 1008, Wwei ght rati os of isoleucine to |eucine. isoleucine to
val ine, isoleucine to cysteine, and isoleucine to nethionine are
i ndependently at |east 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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11.. The conposition of claim9 having weight ratios of branched chain

am no acids to sulfur containing amno acids of at |east about 50:1. 12.
The conposition of claim9 conprising | ess than about 5% by wei ght of

phenyl al ani ne. 13. The conposition of claim9 further conprising at |east
one of vitam ns, mnerals, carbohydrate, and fat, 14. The conposition of
claim 13 conprising, as a percentage of total calories, from about 10%to
about 75% car bohydrate, from about 20%to about 85% fat, and from about 5%
t o aboutl7-70%\prastRaisitionifyr trexmgcipaiyishialsi adflicsid withdinbeteper irapgiredrgducose

CONposi {(j]&gnd'e,sc@ﬂpﬁm@%; tablet. 16. The conposition of claim9 wherein the
conposition is an_oral |iguid. fon far treating

i 21 17. A conposit
i ndi vi dual s af f i EPERbRIE H 19 akeut <Y %g/kgr?gégﬁ)%ﬁe’é“h‘éfdé%leu‘%“&ﬂ;er ance,
conprising: from abaudboh0.00 tedtut 1@@@/}3@ﬂwd5@fwebgldwfmb'@b:c of isol euci ne;
fromabout 0.01 tg abqut /K bgc i.ght .of lLeucine; from about
0.01 to about 10 ﬁﬁ?@%’f&@b%ﬁ{@ %fllg&gﬁ)pg&el%(‘}h’é%m 0.01 to about
10 ng/ kg of body fweimpbound.0t ystteun&) marid offtodyvalignof Oysiing;@andbout 10 ny/ kg
of body wei ght of t hi.ang %rr&q St LRt |- wher ei n,
wei ght ratios of frggﬂ%gg%gia%oo;q%ghg@ﬁlgﬁ\ |sof]l uc%goggie\;ﬁ{é |1n%, i sol euci ne
to cysteine, and isoleucine to nethionine are i ndependently at |east about

10: 1. 198. Thehe BRPSLitibRHIOlaied a7 Myvhdrein Qi ghtNrafiBh Wt iss18hidiRS t@fle@ind, €ast
one of isoleucine to . leucine, isoleucine to vali ne. i,.sol euc neJo

cyst ei nEOlefige i yrlmgcispleusine fepiieif Al isgleyging wamethionipg gre jrggpgndeptly The
conposi &t least aboutll@ilm 17 conprising | ess than about 10 ng/ kg of body wei ght
of phenyl al anine. 21. The conposition of claim 17 further conprising at

| east one of vitam ns, mnerals, carbohydrate, and fat. 22. The

conposi 19.on dhe corapositioch eforipm b1, vdieras varight ramstodigeleast onotodlisolcacimeites, from

about 10 'g?&%n%l%%aﬁgé%&&%ﬁét%’cygt%ﬁ@ﬁgQ%leM ttoc}n&p%wn&?%lta% and

from about 5% to about proteln. conposition of clarm
wher ei nak®é 18 dposition is an oral tablet. 24. The conposition of claim17
wherein the conposition is an oral |iquid.

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

22



25. Use of a conposition according to claiml for the treatnent of
individuals afflicted with inpaired glucose tolerance or diabetes, said
use conprising admnistering to the individual an effective anount of a
conposition conmprising fromabout 1.0 to about 200 ng/kg of body wei ght of
i sol euci ne, fromabout 0.001. to about 10 ng/ kg of body weight of |eucine,
fromabout 0.001 to about 10 ng/ kg of body weight of valine, from 22 about
0. 001 to about 10 ny/ of body weight of cysteine, and from abou 0 001 to
about — FoH) RT B MRG0 ReGhe! By R B Sop s abau gl O &

wher ei n tohagA@mP8sdy Weight 6f @eionikt ered orally. 27. The use of cI ai m 25
wherein the conposition is adm ni stered within about one hour of
carbohydrate intake by the individual. 28. The use of claim 27, wherein

adm ni st2éat i drheafse blielatn @poshdreinnhd compsithjnds admihésteredomdlybl ood gl ucose

| evel s conpared to bl ood glucose |evels wi thout adm nistration of the
conposition by at |east about 5%in at |east one of about 30 m nutes after
car bohyd#7at e Thenesekef, claibodb. bensimieemmyfosigion gaedoinisieret ewitlin abeut elisout 90
m nut es @%&gfaﬁg&gghﬁgﬁﬁﬂgtwuﬂéﬁmg”mﬁpd about 120 m nutes after

car bohydr at e 1 nt ake. . Thé use of claim27, wherein adm nistration of the:
conposition to a subject decreases bl ood glucose | evel s conpared to bl ood

gl ucose 28€V€|er%§eh@ﬂ'fcla@1(ﬂmﬂl whéin admbiistratioe &Otm@ocsixﬁpo@mohymaa subpst about
10% i n out 6 tes r carb htég ate.inta use o{ C|]§1Im27

wher ei n entresss huod HhERe i TR G Plopd Bhpcos Vel arihot] St Byt
i sol eucnhecmmpmthon Ioyeat lees;ohlmmﬁ%emtao leaytsineiofi@bow 130 mmoieeaﬁemrltcxhydlatdn oni ne

| ndependeniLyzidl B shiiet ABOUE eI abue Huicdd ol dd htfals MGUthonSamy | o1 ng

(A) from source, rcent
t ot al clalabﬁl,la@d abouttdIZQdlinngteanltqmarh@haénatt iplaked corrprl 5| ng i sol euci ne,
| eucine, valine, cystei ne and net hi oni ne, at weight ratios of isoleucine

to | eu0| e, Jsoleucine ,to_valine, isoleucine to cysteine, and i s& | euci ne
to net hiZhi nelhe Hifepbisim: 77 whergin pdmuystptntof1te” compostionge #ryRicshout 2%

It 0 abOUtdc@&%e@@l&@@]dﬁo@é ﬁweﬁé‘coalpﬁﬁﬂftﬁ @I@ﬂ%hﬁlfesé Rbvalls vﬁﬂdoﬁf adiﬁlmstl’aﬁ@d ofli ng at
east on

mal.titol 18 ri t ol gl ycerol,

i sol nal tﬁe EBPYSHI BYoft I ‘\R%%t?oé‘f ﬁﬁ%ﬁ% ﬁ‘lﬂttébtn?laﬂé%l ﬁ‘?r(fﬁf]%ﬂ) g@edn € “of from

about 2.5 to about 8.0 and a caloric density of fromabout 8.1 kcal/100m
to about30{1 0 kﬁ?el (146 omim 37?’, 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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32. The nutritional liquid of claim31 wherein the pH ranges from about 2.5
to about 4.6. 33. The nutritional |iquid of claim 31 wherein the caloric
density ranges from about 16 kcal/l100m to about 32 kcal/100m . 34. The
nutritional liquid of claim31 further conprising at | east one of fat,
mnerals, and vitamns. 35. The nutritional ligaid of claim34, wherein
the liquid conprises, as a percentage of total calories, fromabout 10%to
about 75% car bohydrate, from about 20%to about 85% fat, and from about 5%

to about3270%dr nuwatignabiignid of slaimed i whetgt vhg Rtheanges Femaabiogt BSdARbOURE. The

nutritiagngl liquid of claim31 wherein the liquid further conprises at

| east one of acesul fame K, aspartane, sucral ose, saccharin, stevia, and
tagatose. 37. The nutritional liquid of claim31l wherein the |liquid
conpri sess. er yHerdutritionaBBquid b€ clatth Bil twiehdh tHe @lorit dehsic) ginges3fomaboai 16 t he

l'iquid %%gﬂ?fdosnﬁﬁo%&u%alﬂ%’éﬁho%%ﬁ° about 10% by wei ght of erythritol. 24

34.  The nutritional liquid of claim 31 further comprising at least one of fat, minerals,

and vitamins.
35.  The nutritional liquid of claim 34, wherein the liquid comprises, 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% of the protein source including the amino acid blend.

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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