10

15

20

25

30

WD 2008/ 071790 PCT/ EP2007/ 063970 NOVEL COWPCSI TI ONS
AND USES THEREOF [ 0001] The present invention rel ates
WO 20080MIeEi t i ons conpri sing glutam c acid and/BET/EB2007/063970
gl ut am ne, cysteine, riboflavin, succinic acid,
fumaric acid, coenzynme QLO, niacin, optionally
vitam n C, and/or prodrugs of these substances and/ or
salts of NOBELIWWOMPOSEHONSAND USESSTHEREOEan be
used as food suppl ement and/or nedi canent for
prophyl axis or treatnment of several disease

DY Y cul ‘ | p
o 408 i 5L O, SRR SRR e
glutantiny,edykticme, tiso fdve sdeditic hed, fumgrivadcith cetttzyarl Q10, niacin, optionally

Vitamiglggf o(ﬁ%:q Irggr%@fg]og[rs é{g%}%é— g%lggt%c!eg r hu q;fg?ﬁall‘gdg %éegg Idsnu rst)a/mces. The
compdLitRRRIES be %%%J\%p‘%}e%g%n&yﬂﬁ&ﬂ&éfﬁ&m& ﬂré% laxis or treatment

condi ti on associ at e th various di seases conditions.
of sev@nkdistase tonditiensyosparpewan oférypenglwemsearst miagsl disdabes or disorders.

h glycema as a.synptom,s diabetes nellitus. ..
Consegi il ity iRy AP pishdd By BB ticnGpngsiions for the
use in'Muban GRALERHAHS nididind VR4S aOhctib® 8FtreMdRRQDE said discascs.

heal thy person typically controls the | evels of blood

gl ucose by the hornone insulin and keeps the bl ood

gl ucose levels in bet&gggggggéb%ﬁg to about 100 ny/dl

in hungry status. In h di abet es bl ood

gl ucose | evels can exceed 125 ng/dl. 20 [0003] Since

the first therapeutic use of insulin, diabetes .

[0002he| |Hyngeelyeesnip éeh cenditiantsaptizted ytith riogh liscasrs erpglitions. One of
it t i i r . :
the mER ol e AT RAREcdh R R Fmbiafh is dishotes mllins
Diabetsk trheltitue idiasgasmic Hieae ohighr staes amthi soatieanasdhigh déveloof blood
car di ovascul ar di seases, chronic renal fajlure,
glucoseet finfa tﬁ&&a&enﬁaﬁg@{ﬁ §orEdu s f?w r?éfbtfl?‘?f{j ligate by the hormone
insulif" & d/ Eee%@%_glﬁood? gﬁ%éel 18vAY & bEReLdobott SPRS 8RREN 0@RE/dl in hungry
gangrene wth rrsk of anputation. One assay usually
status.u frephticotstvagt dihleteschlabdglesgschenclsadasextand 120 9ug/in
resi stance, is the glucose tolerance test. The
gl ucose tolerance test in nedical practice neasures

[00031; OW SihidcCtik Yir@dRaripcoti€ uSof Bkula) Abees GAPRANE Had BRMal ta&itable but
| ood. The glucose is nost often given orally so the

chronigodisensct earditigns angc e gadin yheatthorighs grou dlos ehargrteristive dong-term
T) .. Ther re several drugs _avail able for the.
compli§ibye ieetred I et (N 21 THRIGRORERS AR kblingis for

cardio®fiscliadldate®s Notrdrit hab Flued, astial dedlagdipdseibly resulting in blindness,
categories. Wthin the first category are inhihitors .
nerve é‘l\am@gqj @ggcélleaggsémmlp@ ,ﬁl’m@t@c’e) g}(bgaaigregqe J¥igks rigly @6 amputation.  One

assay 'u]ﬂ[yllg'urs&{ & tebtFol Hﬁbé’t@& e algﬁkﬂﬁglﬂin%ﬁsﬂaﬁ&i R {0 [%ﬁlc%ﬁ]tolerance
gl ucose proguctlon in’the iver, e.g., biguani de. e
test. tThier gluomat eglerance dogrinsiesdidalugractideameasupeso@w tdueckly administered

o3 SRR, L bRe B0t Bash i g s
is teclf?lfically an oral glucose tolerance test (OGTT). There are several drugs available for the
treatment of diabetes. Oral drugs for the treatment of diabetes mellitus are classified in four
categories. Within the first category are inhibitors of glucose absorption, e.g., alpha
glucosidase inhibitors. In the second category are inhibitors of glucose production in the
liver, e.g., biguanide. The third category comprises drugs that improve the insulin sensitivity

of the body, e.g., thiazolidine derivatives. To the fourth category belong stimulators of
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WO 2008/ 071790 PCT/ EP2007/ 063970 2 insulin secretion,
e.g., sulfonyl urea or tenaglinid. These drugs are
wesasnti7ad | y dependent on the effects of i nsubPCTEP2007/063970
controlling glucose netabol 2sm [0004] For inprovenent
of the health status of an individual in general,
) _nunerous food 5 supplenents _are avail abl e. Usuallg
insulin preyietipne ¢ ga suowr wereoitsaagimidsj Thescfsugimic gsyeatially dependent on

[.Ggal nces. Sonme of these al so
ﬂm(f%?%%ﬁlSgﬁﬁg&%gﬂggf§?§%e%%gﬁ%g|énts suffering from

di abetes or diabetes related conditions. For exanple,
in US Patent appljication US 2002155163, it has been
10004} 3655 GRDTHAMEA Hedieyehih 6RLS{ oy Atk merarel, mmerous food

suppl R RAL 1,088 GAN l@ﬁmﬁﬁu#ﬁé? dr0 G081 ¥ HRChsCBF &ifdhnins and other

humans wi t h di abetes. € conposition conprises
metabt)h'd:aékyj relevan mb!stahd_:avi &Qmmioddhﬂs_,e alsd ghim tBqu_ balehitie] for patients
suffeqktll:gggq% gia%%tzeﬁ 8? gﬁg%%ﬁaggig%} gtri]olé%i Sr g”f g O,h'n%fS Patent application
US 20021 £9148) it FRIRRLA ipdtPostPthiaNE daife@Ri- Vi miNBnd AMBSE) combination can

chrom um_ nol ybdenum boron, "zinc, potassium silicon,
be of ysg mu‘qh? aﬁi]alnatdc;amrpf blilmml}.swﬂb id.@ﬂbp‘@.g.o de @Omﬁ@'.[l@ly( comprises thiamin,
riboﬂ%v?t?, glreinz{c:j]nd, Iéf?taﬁlsrg%:ggﬁdela}tg,u%ijﬁglglﬁ \# l&g 18%%@??3“6&%% %ca([i),’ choling, inositol,
para-addifi behzdi0i RidCHithmih IC, a0ty Bx@phe, iibdilassdd@siim, manganese,

proposed to use 15 for treatnment of diabetic ) )
chronpny opatykgenp h DorEE e GiNCe aPORBHEBS | 1iiH. cOHpYi syagdigg, citrus
e T T
lutein gecetpyreO Qd 0 shd atpheflipaicadidmmancehdrienample, it Aas eeth pooposed to use

acid and a herb, and al so conprises a physiol ogicall
for treptpgh a*g debpia Maveshy CaPhEERICE D CORPPYRR Cev%rlsmg & active
ingred?QR9{ikahlif 44 )vitadfn EOCRRIKo! HlobR @nd %ﬁfea?t_tdﬁglslﬁﬁ’émle selectted from the

practice to conprise nunmerous metabolically relevan _
groupi qogsisiaigent 8 viitamfip od mengupll, ememtiso faord dndpa dwdbpend atfo comprises a

RS T R R e K et

w thout verification of whether these substances in

00052 BB 20, H52 oA Wi B S L P ISR P bBPUAS recvan
ingrediiPim 8dddosuppleniéitsi @k i®rdveBeRdbeRitHti6RANE A PPomSte general well
~ serious adverse effects in the consuner. Therefore, it
being Hue olge stonerrepastidnaotoenpfspier dazens heft substiacesnyitbditemgrsfication of
i ch Sit] u refera n hned..
whetf B4 R OR R ARSe B ALP BRNIERPpREL 6 RO fint o

not. [N Gioick, kidaistiardgahe [cBQH6 |cotibittitioh AT dilEnipdeingRddicts can cause
. and/or treatnment of hyperglycem a-rel ated di seases
serious gdyerseaaefToets @i the eprsyniche Beiefore tif pecognegaurreapd nypre ggparent that

: : 4 a 1. st h
the PR SL ORb R R AL LS e, Rhaom
selectatiseecfa by efd based on lprofpend krwledge. drugs are needed t hat

do not rely (or rely only to a small extent) on the

effects of insulin, and that
[0006] Thus, for the prevention and/or treatment of hyperglycemia-related diseases such

as diabetes there is still a need for drugs and compositions that are easy to administer and that
are pharmaceutically acceptable and have no or little adverse effects. In particular, drugs are
needed that do not rely (or rely only to a small extent) on the effects of insulin, and that
comprise a reasonable number of ingredients. Therefore, it is an object of the present
invention to provide compositions effective in reducing blood glucose for the treatment and/or

prophylaxis of hyperglycemia-related diseases such as diabetes.
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conpri se a reasonabl e nunber of ingredients.
Therefore, it is an object of the present invention
wo eoopoondade conpositions effective in reduci ngp@t/apm07/063970
gl ucose for the treatnment add/or 35 prophyl axis of
hyper gl ycem a-rel ated di seases such as di abetes. WO
2008/ 071790 PCT/ EP2007/ 063970 3 BRI EF SUWMMARY OF THE
I NVENTI ON [ 0007] It has been discovered that

adm ni strati ﬁﬁIEi? R%{i FOfHEriﬁtV 'Nses vitan n
5 C ghnamc—mréigﬁﬂg—ggm?mnﬁrgﬁiggme

rlbofIaV|n succinic acid, fumaric acid, coenzyne Q10

aci n reduces, bl oo | ucose | evel s.  Thi

10007f; éebae%lgﬁeﬂ giscprge] &b?&%é@&%@ 8 %%5%%%%%@%{8@5 vitamin
C, glutd®i€AtidORd/oM3lfdining, é%i'sfeﬁfét fiflo f]tin,|sG8GhiclaBidP Afhariddid, coenzyme

conposi tions and to nethods of treating, preventing,
Q10 apd n@t@hmwdngestﬁieod)gkle@sedﬁvdy nﬁhxsrrhsooﬁleﬂymerbgbtycmmed to develop
the rane L \% t1 %% 1rea ere ae i di %ea a methods of

priea B0 g or oV b e s pEleh § partn o srmBis i and e
treatlﬂgnVﬁt@%rﬁ gl edit WeRS i GREPERet | M shptorBP NN IhSPSrglyRBMIa and/or
nore of glutamic acid, glutam ne, a prodrug

hymﬂ@ﬁ@m@éﬂdawﬂCﬁwéﬁﬁieghéwbﬁﬁs one or nore of cysteine,

a prodrug thereof, or a salt thereof, one or nore of
riboflavin, a prodrug thereof, or a salt thereof, one
[0008pr MAXcOrdifiglgumCHiY Sspact the mveiter fegtutdded eomhpositioratimalcbmprises

thereof, one or. nore of 15 fumarjc acid, a prodrug
one o JEFeRft glu@ml%a§é4 gluiRERe grProdg thircafppid stlt H}ea?ﬂfnoneaor more of
cystelﬁ)é Q rb‘@fuﬁ %%8 Tor £4al tﬁ%&%%ﬁ@&?ﬁ%re o ranﬁD%E g thereof, or a
coenzyme a pro rug thereof, or a salt reof,
salt thalra:df Gmbloo madrt yf sueemioacidpr prodfugvht@ot, or € sak th]armfr U@ or more of

her r salt there n _one enbo i ment,
fumariegiishdinpShe i et ok ﬁeota?ﬁ&ﬁé?ﬂrgo Q@C{newgad%thereof or

salt th@tréQF lbgE oﬁHB?@bﬂ‘%@hz nﬁ@el@quaam@tgae&p&sa B thERPPBh§ Bptionally
di’t’i onal conponents For exarpl e, the conposition
one oda,m_re rmcﬁtwt@mmpﬂ saepmniyu@d@rdqf,onlaa salttthenen% Imwnaembodiment, the
1 % ‘ﬁ qucleotldes polysaccharldes
Com@%?ﬁﬁﬁgﬁﬂ% &t P g§”@ﬁ9§§%&harldes or nonosacchari des.
25 [0010] In some embodi ments, the conposition
conprises about 0.01 g to about 50 g, e.g., about O.
[0009h t dnatgsethen oegbodimgnt,  Hisourongpopsiog tdecqbaeft ®ngprise add1t10na1

comn gy 3P89 By Pk B St B9 QB i
acids, gbtaafdl neidsprnueficotidesn mpo yedcclaridedf oliciarohatidasi disatcharides or
glutam ne. 30 [0011] In sone enbodi nents, the
monowgeAsEIdEY-i on conpri ses about 0.01 g to about 50 g,
e.g., about 0.1 g to about 10 g, e.g., about 0.2 g to

about 5 g, e.g., about 0.25 g to about 3 g, e.qg.,
[0010] In some embodiments, the composition comprises about 0.01 g to about 50 g, e.g.,

about 0.1 g to about 10 g, e.g., about 0.25 g to about 5 g, e.g., about 0.5 g to about 3 g, e.g.,
about 0.75 g to about 2 g, ¢.g., about 1.5 g of glutamic acid, of glutamine, or of a combination

of glutamic acid and glutamine.

[0011] In some embodiments, the composition comprises about 0.01 g to about 50 g, e.g.,
about 0.1 g to about 10 g, e¢.g., about 0.2 g to about 5 g, ¢.g., about 0.25 g to about 3 g, ¢.g.,
about 0.3 g to about 1 g, e.g., about 0.5 g of cysteine.
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about 0.3 g to about 1 g, e.g., about 0.5 g of
cystei ne. WO 2008/ 071790 PCT/ EP2007/063970 4 [0012]
wo eoedigpo enbodi nents, the conposition conpri SEST/BRIOT/063970
0.001 g to about 50 g, e.g4, about 0.005 g to about
10 g, e.g., about O. 01 g to about 1 g, e. g , about
to about 0.1 g.,. about 0.04 of
[0012}| bdfl|0éwrﬁm':5>dﬂr9@¥81 thP ﬁogl@ﬁ@tlewe@pﬁﬁ% %bout RQO1 g to about 50 g,
{ t 0]
e.g., ag&gm?ﬁjgtéot&[hbggﬂa& ’g?gts"o 0, 99 %8(9 abdlit 1% @% é%g)owx?[%o@log_togabout 0.1
g, ¢.g.t aboab00t gbfgibodlagn, about 0.01 g to about 1 g, e.g.
about 0.1 g of succinic acid. [0014] In yet other
enbodi nents, the conposition conprises about 0.001 g
[0013} 0 qQ%thGSQn%dlmglgS Cthg- con@@ﬁﬂBn Qo BBk ﬁ%u@@%tl 0%% gbout 50 g,
e.g., about 0.01 g to about 2 g, e.g., about
e.g., abug1 000 g atwuglo gabgubb@ut 0. pfo fhouti? i igce.ac |adout[(D@115}o about 1
odi nment t he conposition conprises about
g’&gﬂg%ﬁgagfi%ngﬁgﬂ?aﬁ g, e.g., about 0.001 g to about
10 g, e.g., about 0.001 g to about 1 g, e.g., about
0.001 g to about 15 0.1 g, e.g., about 0.001
[0014hpodn yot Qﬁsergem@dgmentaﬁb@@ompmlorgcqr@rss@b glpoud 0(9%1 @, to about 50 g,
{ 0] { t
e.g., agmgco o tj ﬁ)oblggéé, o'?" a@ouq.lb.OI 90 ab%‘ut Sgh%gd aggﬁ{ O (91 g%‘o about 1

nracin.

g, e.g.CeO0Iltd eifusaripatcides about 0.005 g, about 0. 01 g,
about 0.015 g, or about 0.02 g niacin. [0016] In sone
enbodi nents, the conposition conprises about 0.001 g

[OOISLO ng}flﬁ) rSé?n%dbr%Qn@ e ’cgﬁ%%i%oﬁ) cggliarlg’est ogﬁt@.lbgl gtcga‘tt)o(}lt 50 g,

out O gto a
e.g., ahdnctlﬂOO]l g ®, abeugl(Q g,aeb@u:lbdht 290¢ gab aboetrﬂzg,ma‘g Qifdut p@Ol'g]to about
0 er e S 0] sition o ona
0.1 & egmippudbOhe s {05 & e Bot 0y o 4oy 0. bl gogie- Boaut 0003

g to aBolt. @Pgué 1gb8ut (ﬁ@gg'to abouto.01 28 o9 nia‘%u?bﬁ%on?e meodlrnents the
e.g., . to~ 25 about 37g, e.g., about 0.75 g

comp(tsathmtx@mmmeﬁa@ut @ 003 g, aleotd.01 ggaboiut 6.8l h gCor {bO0UBP2 Emiacin.
one enbodi nent, the conposition conprises about 1.5 g
of glutam c acid, about 1.5 g of glutam ne, or about

[0016L. 5 16 s@ﬁleaerﬁmeﬁk | 9B C@fnpgblﬁbﬁ”&bfn ﬁ@ésdamd 0Doutaes BkSut 50 g,
about 0.5 of cystelne about 8 ri bofl avin;

c.g., ahpyg 0. & togatsmt $Q&ce i ebaut 01 &bmhouo. g, g gofabeulfd | & to about 1
g,eg38m%&b§5g%§%8&g§»%&gﬂ)Of ni aci n; about 0.25 g of

‘toenzyime out 1 g of vitamn C. [0019] In
other enbodi ments, the conposition is one of the

onposi tions descrlbed in Figure 12. WD 2008/ 071790
[0017]3CT/IEp?ggtﬁlpggg1@q@megts the composition optionally comprises about 0.01 g to

about 50 g, e.g., about 0.1 g to about 10 g, e.g., about 0.25 g to about 5 g, ¢.g., about 0.5 g to
about 3 g, e.g., about 0.75 g to about 1.5 g, e.g., about 1 g vitamin C.

[0018] In one embodiment, the composition comprises about 1.5 g of glutamic acid, about
1.5 g of glutamine, or about 1.5 g of a combination of glutamic acid and glutamine; about 0.5
g of cysteine; about 0.04 g of riboflavin; about 0.1 g of succinic acid; about 0.1 g of fumaric

acid; about 0.01 g of niacin; about 0.25 g of coenzyme Q10; and about 1 g of vitamin C.

[0019] In other embodiments, the composition is one of the compositions described in

Figure 12.
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[0020] In a preferred enbodi nent, the conposition does
not conprise glucose. In other enbodinents, the
w@eoopo%i7vo on does not conprise vitamn C. [ 0024 T/EP2007/063970
sonme enbodi nents, the conpoSition is in tablet form
capsule form powder 5 form or liquid form [0022]
anot her aspect,. the inventign features a food

lﬂﬂlﬂhupﬁper@ﬁfeﬂteﬁ £MbOgimAtsies campeytesb 49esi no campkipG slgose. In other
embod el LBERSURR) BE Mo CaRpRE GaRRHEEd, o 0. befare,

SITult aneous ter consunption of food or

drinks. In some enbodi nents, the food or drinks 10

contai n carbohydrates, e.qg., hi. el
[0021}. 5/ poh Hicedn qd@tgggj; he]cg:rgwlt xﬁtgomf wapsule form, powder
form, 8HRRLig &AL can conprise further substances such as

vitam ns, am no acids or other netabollcally i nport ant

subst ances. However, in a particular preferred

nbodi t he suppl enen ri ses osi t,ion .

1002260007 Bt dRpeHhUne dEBURG (oReC drigPt SEPBRg e it comprises a

comp@@tibint de@Brdled ekl MBe supPldden@CarfiBe cosGRBH G .AChdSre, simultancously
nucl eoti des, pol ysacchari des, ollgosaccharldes

with, gf g8etc rmsr@@goerof rf@wbeacdéméﬁu dassonencmbegdiakatsy gi¢ food or drinks
the |;ns no glucose.
Contalﬁgg%%w rates o Irlr]%H nfcarb%qwg%ageusppl ement is for

human use. In ot her enbodlnents 20 the supplement is
for non-human use, g., as a supplenent I n_ani ma
[0023} oodn seny. emlzr@tlmf:%dthe SEDRIPWENY GnaFRsRINEE fHEhRCubstapgss, such as
Vltamllngvﬁﬂtnb QRidb %?toﬁ{e?ﬁle"f]ab%hgﬂw gta%]ubgﬁﬁ&gs 'Ijidv%lfe} gt particular
conpri ses a conposition describ erein. I'n song
prefeeratbmdjoﬂﬁanIﬁ the keppidracmeomptiseal congoripiosidtswibed hm}em lsggloes not
harqﬁpeuticall acceptable carrier, exc

or
cornprbqq P 1tg)n§ Vlt%{n YRIRP rAcsu PTEEIC %}:l%ﬂe @ggpgtbcf ¢s» polysaccharides,
ohgosg@dhﬁlll@é's' BUXCLRIRRE &' ntinbbRBharfiRICT iREd hierf&icn- el[nggd?lﬁlent the
I'n anot her aspect, the invention features a nethod
Sumﬂmmﬁmtmn@n@noghev@ntrng hyper gl ycem a in a subject.
The nmet hod conprises admnistering to the subject a
conmposi tion, food suppl ement or pharnaceutica
[0024F OMAASbincQmtRIBAEItDaHe ReFBEMent 9s Gor, Ana#Ouse. In other embodiments,
therapeutically effective amobunt of a conposition,
the supplemicriup Firawartungn user Sraaseutupplementiaragesilifped c.g., pet food.
descri bed herein, to treat or prevent hyperglycema in
t he subj ect. [0027] In some enbodi nents, the
[0025hy panghntiesti aspea, ithe i ideditiohofcatuncuml pigarnacdhtienld temposition that
drinks. In other enbodi nents, the hyper chenra is an

comprish o FRMPPEien dsrcriRfde ReFie erflasoac # othe 7@rmaceutical
comp%lg%glrE derﬂrﬁe@@?’gﬂ&ma@ %ﬁﬁt ptabﬁegarr f"ef%'tcﬁﬁgg eog?ﬁllluent e.g., a

phammua"uftlealﬂyrgcceptablmchlymeregblpmnbadﬂuent drtshlelvedehdo@d.l ment s,

the subject is at risk of devel oping
[0026] In another aspect, the invention features a method of treating or preventing
hyperglycemia in a subject. The method comprises administering to the subject a
composition, food supplement or pharmaceutical composition described herein, e.g., a
therapeutically effective amount of a composition, food supplement or pharmaceutical

composition described herein, to treat or prevent hyperglycemia in the subject.

[0027] In some embodiments, the hyperglycemia is incident to consuming food and/or

drinks. In other embodiments, the hyperglycemia is an abnormal level of hyperglycemia as a
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hypergl ycem a. I n sonme enbodi nents, the conposition,
suppl enment or pharmaceutical conposition is
wa@cbwsnigher ed i n conbi nation with one or nore PCT/EP2007/063970
addi tional therapies for 56hyperglycenia. [0028] In
anot her aspect, the invention features a nethod of
treating or preventing a hyperglycem a-rel ated
result gfsegs@ dycagy goaneider. n Iy sqppjcabodingenie die sHu¢ed dps orpesuffering
r| s g j ec
from rﬂg;hp&%g(ct%@gﬁg lgo%thgelﬂp e?rﬁetﬁ%ﬂtp tﬁeh sh %812 3 léc'?[a isR of developing
hyperglooqmuisi t lorsoif@ caboedimoed, ier ebmpogtign,, suplement or pharmaceutical
t her apeut i cal | effect ve .anmount of a conpositio :
compsy g%ﬁﬂlfﬂéﬁ% ied gy © E AL e e CanB’(?g%) ﬁd@]ﬁlona?l therapies for
hypergd§&&hinbed herein, to treat or prevent the
yperglycenla related di sease or disorder. [0029] The
hyper gl ycem a-rel at ed di sease or di sorder can be,

10028, 7, R asfs? G Rt B ke of iR o] g RES! Freventing a

hyper%?@é?ﬁl@&é]ﬁte@' dRa{cest, disoMpir Bl 8 s@?é@t%@ WeePHERTE IPhY/meMBY t8mpriscs
ear attac yperrunc ion e adrenal dlan
t attack, h f t the ad | gl and,

admmpﬂﬁ%remﬂtvrtbm@y@@rﬁacompﬂsmom fapd wnnlestcneer phargkessiical composition
descrlgé”‘c{ er(e)l(r:ler gg)r(l %graﬁg tlscgpyg ctlr{l%na{ (ﬁlrrrl% P?a C %16)051%1%11 food supplement
or phahﬂl@@dhgba/l(b@ﬁipasmbﬂﬁédcheéh ﬁ@ﬁinl, ftgtr@t WE pRivent tﬁé Iper@icemia-related
i mpai red glucose tolerance (I1GI). In sone enbodi nents,
discasg gpdispidicect has or is 20 suffering froma
hyper gl ycem a-rel at ed di sease or disorder described
herein. In other enbodinents, the subject is at risk
[0029pf dEhee hpmirglgcamibyrplated! gseast sorr disatded cnskegsegorType [ diabetes

L di rd escriped herein. .l n sone .enhodi ments, .
melh%ﬁlﬁag { fhaﬂ tess‘iﬁ‘ﬁﬁft%é‘i’?fm% Blﬁbﬁfgﬁ ﬁé@ﬂ?@ aflabetesnﬁae#% fiabetes,
MorbﬁsS B%%HOW st @bkl &%@'h@%' éﬁﬁck\" h?pé?ﬂﬁlcﬁ?&n "R fhe adrenal gland,

ditional therapies for a yper gl'ycem a-r el at ed

phaeomrseasﬁom, aihglotioe anaezﬁle@@,osl@]:k I @r@mmhwlmp@mmng, teeningitis,
. nvent i.on. feat od.of .treating. di abet
a Cra“é‘l?ﬁfeg)&l juiph & 1%81&1050#8 natie hypre a\g( %‘?’élr Wl f?ﬁé“g glycemia

(IFG) #binffalre@ FRIGROSIIEIac (PO Bl RGhE RBIbodRients, the subJect has or is
phar maceuti cal conposition described herein, e.g

suffermgefrapeat hnsrglycoatipeelpied edisgrse i etsorger @@mﬁ@gdthe@ﬁn In other
embo%glggtrsisﬁlg ghﬁgaqg aPﬁ?P&‘?r eafo%ﬁg' Cﬁ}éﬁg%qg‘pe%%l ‘rél&réd disease or disorder

érein,

descriB&b ekicentis sotnb ecralodd@sits,i e, coﬁﬁ;ﬁ)dlt@upelhﬁﬂ@ﬁéntwr pharmaceutical
phar maceutjcal  conposition is adm nistered i.n
compeserrﬁsn KatdBmisiired g rembyinatigp Vi ng | gnapere additipnad sthergpies for a

h 1 ESinted d Stk de t herapy, thereby treating
yper%?a ot as I The’ su%ﬁﬂg&t " WD 2008/ 071790

PCT/ EP2007/ 063970 7 [0031] In another aspect, the
[0030], " GahSher Sl §2 ifvoiton Rhues Pt ortafig SEbX 1% subject.
The method comprises administering to the subject a composition, food supplement or
pharmaceutical composition described herein, e.g., a therapeutically effective amount of a
composition, food supplement or pharmaceutical composition described herein, to treat
diabetes. In some embodiments, the composition, food supplement or pharmaceutical
composition is administered in combination with one or more additional therapies for

diabetes, ¢.g., insulin therapy, thereby treating diabetes in the subject.
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of synptons of diabetes in a subject. The nethod
conprises admnistering to a subject at risk of
walewslopdng di abetes a conposition, food suppl BOERP200T/063970
pharmaceuti cal conposition 7described herein, e.g., a
therapeutically effective anount of a conposition,
od supplenment 5 or pharmaceutical conposition
[0031b| esdpiapedchaspestnthetipyantign deagyrgy a meashod Qfayz‘fenruﬁg Shdelwng onset
A {
of synfp‘r;[&ﬁ.g f)g dl%ﬁé:{eéolﬁs egti% e%? "fl?e%?%gé c%&g%eggg?ggst% o éu%%ct at risk
of deselmiegtdlaﬂdm aetmmpbsﬁmm rfos@Suppilembntf i Nnthaamsebiied t coatiposition

descné?fﬁF%rem s%%ﬁt:&o PEq %9ﬁ{ y ? tsﬁf’w%%rd@?rgﬂlﬁ %?ﬂtp%'tigg, food tsgpplement
or pha%@ée‘ﬁﬁgﬁlébhﬁ%ltlgﬁﬂ&%ﬁbéd RAcideRardbgdoliesein, e.g., a
therapeutically effective anbunt of a conp03|t|on
food suppl enent or pharnaceutlcal conp05|t|on
escri bed herei.n ther reventln
100320 0b s Ry pcimiedr b eRe f Rty et he G dgipying onset
of synhpto9 BE dRIEBRS iHTB RiiSject! Mehel b Eampﬁse%h@@m@ymg lal s®BRct at risk of
eval uating the subject for the 15 presence of a risk
develdparg diabpiss, sl edmopiisteying tbcesibjest ¢. cor@pQSitm, fieqst sypplement or

R herei n | tions [0034
pharm%ﬁeu {ohl ? n&peosmqn’ descr%ed Eerﬁlélr Sig Qh l eutt alfya%fge]ctlve amount of a

comp@ltmnatfedd I @pplem@ﬁt blr qﬂﬂme&ugbalca&@pc@ﬁmaﬂ@dnbw decrein, thereby
basal |evel in a subject. "Basal [|evel", as used
preveriyerlelay premnsetiad S&mmoélﬁdbf digbgtes suthesyliectof a nor mal
subj ect when fasting. Generally, hyperglycema refers
to bl ood glucose |evels above about 100 ng/dl. In
[0033par tlh coinarembbytpemng, Yheddemifyiaf etep cbmpﬁh@smﬁzamhﬁng)ﬂm subj ect for the

Iev ve ab ut. 110 ng/dl when fasting oV
PIesengp g f‘“flggacﬂﬁl ey VIO PHIGL LSt %8»?1:5\??% toradeﬁ% eg?‘ SEgin.
[ 0035] The tern1"hyperg|ycenia-re|ated di sease or
di sorder”, as used herein, refers to a disease or

Definifiog®r der that has, as a synptom inappropriately
el evated bl ood gl ucose levels (i.e., exhibits
hyper gl ycem a), and to a di sease or disorder that can

[0034P€ tTR ©ANSAHMERIGEeRia”, AYRRE HeYGE Mefors & Bny eFeGﬁS@‘l@fél of blood
or chronic hyperglycem a. Non- I|n1t|ng exenpl ary

glucosgygeamgroglde gibasal devat Bk sibiesas eBasghlgvel’ ssrugeq er@mntﬂfi:rgéo a blood
e ek e

oo SRR SRy 0 LR 7o 4 R, BRI s oo

glucos@llsbblm goveapotial 0mg/dldilapattes|ar, I&mﬂrgmﬁd agfirs to blood glucose

| abet es i nduced by ot her disease_ states
levels @hwcer deut § | Emeghh @é«e@ V3SHing pb maye a@agteld‘&mg/ék‘gmﬂw gfter having
pcute heart attack, hyperfunction of the adrenal
gl and, phaeochronncytona I nhal ati on anaest hesi a,
shock, carbon nonoxi de poi soni ng, disorders of WO

[0035]2()oallh(yt:ell’?nfsl9 Qh}'lgp%-%lgcpezn(l)lgZr/el(a)l‘cﬁe:ag(asease or disorder”, as used herein, refers to a

a meca

disease or disorder that has, as a symptom, inappropriately elevated blood glucose levels (i.e.,
exhibits hyperglycemia), and to a disease or disorder that can be the consequence of
hyperglycemia, e.g., repeated or chronic hyperglycemia.  Non-limiting exemplary
hyperglycemia-related diseases and disorders comprise several forms of diabetes (in particular
Diabetes mellitus of type I and 1II, steroid diabetes (Morbus Cushing), gestational diabetes,
and secondary diabetes induced by other disease states (e.g., pancreatitis, obesity)), Morbus
Basedow, acromegaly, acute heart attack, hyperfunction of the adrenal gland,

phaeochromocytoma, inhalation anaesthesia, shock, carbon monoxide poisoning, disorders of
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the central nervous system (such as neningitis,
crani ocerebral injury, brain tunors etc.) and
WO diospat7ho ¢ hypergl ycem a i n new born chil dr enpCT/8P867/063970

The term "di abetes", as used herein, refers to any

ki nd of diabetes associated wwth 5 high bl ood glucose

| evel s. "D abetes" conprises, e.g., diabetes nellitus
the cegiral; ygsvous sypfgm) (such ay BRENaitiai eBRICeYRbIY. ladhiumgyrs etc.) and

I: nds of secondary di abetes

1duqm%ﬁ§h@%%@%&£%@ﬁ€99&?@ggggmgéates (e.g., pancreatitis,

obesity). [0037] "Dosage fornf, as used herein, refers

anoun nedi cation.to be taken.a
10036} { rath e&ﬁ‘i“i‘ oaiaabértgs i #5 v @F%ﬁm,.rﬁgéwaafﬂg klf[%@%%fbemease%%d with
high bl§6’(P @lu%ﬂ?en fevelsas ke eRhRises, & &F &ab@te? SPRRODF UL ANT and 11,
I's consuned in addition to neals or drinks.
stermdjcolmmmt(ﬂ\/imbma‘ Gukleng),pgesetem] dabetacand kel orfesecondary diabetes

n after t.ake of .the meal or drinks.
induogt e b iReR st PSR BE0Sy o the neal or 15
drink, then the supplenent can be an ingredient, i.e.,

addltlve of the respective neal or drink itself, or
[0037k an Msm@m‘r&das'f mssdwhsre@,@ uefses W 41F emevt aftaediedtienredic taken at

one tlrne, 0 tlonalfll 1n re rlglr in ervatls as used herein, is a
nponent 't hat forns part of a
conp05|t|on [0039] The term "prodrug”, as used

herein, refers to a substance that is converted into
[0038h¢ "Ehy tergn StUpBISEICAE s Ry hgicturelais top campeios thaf rponsumed in

arERERIET OFHS, Loty BTSSRy RSP sy

or aftéfh@tetkerofl ths nmeat of dtisksdeld cohmrmlﬁfoﬁrodcmrsssuhﬁltamoeﬁy tdrédtc meal or

af t nmet abol i zati on onl a ne gi bl e .ext ent .
drink, éﬁﬁf‘@ ‘g‘F Cmepiicap o -aﬂglil%aﬁ?l W odie & Fﬁ?ofgm% meal or drink
itself, SB &R ibP %@lnﬁ%&u ﬂomFapgo&e%a&ﬁ@fe?em P (B HSeaf BF dﬂﬁpt I“ﬂfg%edlent”

are digested during nmetabolization into individ
used harrimas asuldencd husompnichigthat fprmas pdrhoior capdpaseni de r i ch
in glutam c acid, glutam ne and/or cysteine can
function as a prodrug, only proteins or peptides with
[0039RbOUthca¥ aﬁl%dﬁfg”sllé @l Ih¢reeh, avRte@ 4 5BANBREHaPTs converted into at
glutamc acid gl utam ne and/ or cysteine are
least @BRSICHEE cbetesiane of Br @@lmn@sm@r desgrebedubecin@esa ¢agnsequence of

| f
metab?ﬁfa{tloﬁs%f e su%)g Sce dfte Bl[(g %Kz %Q} unfdn oqrra%nﬁ er%]t%u[%%ﬁ gsnt?o? intended

Poan” dctive I 'ng re
to ref@otaPUBhthih@L tﬂe&s}ﬁéldbﬁﬁr estebioniza onhbily 50 apllidgfhgﬂﬂ?@ kytedt, one of the
even nore preferably 3, even nore 30 preferably. 2,

activejpgregigate ofted eprapsjtionstdspiibed hsteaboFp ew&%w&ﬁtegl)s and peptides
are dlkgs%&p liur-ﬁge P{e@arbmlzitfogaﬁl{ﬁe Mdiviffial atrﬁlﬁ@t el » TIRHR, %@lg a protein or

erein, ers mnistering a erapy In
peptldantm]nntn, ghMmeracmbrglMamlmmdmd/erf fsﬁtd:ln@/@an (funcmmnoa/sea grodrug, only

o B0 SHTEBRM oGl TR B RERLE Y P cramic o
glutanBhOFh &S5 b Meifd ark MR APRE/0 1L WOfoBl BPRQ TLOGARED 19 particular,
the term “prodrug” refers to a substance that is metabolized into an active ingredient of a

composition described herein within 5, preferably 4, even more preferably 3, even more

preferably 2, and most preferably within 1 metabolic reaction(s).

[0040] The term “treatment” or “treating”, as used herein, refers to administering a
therapy in an amount, manner, and/or mode effective to improve a condition, symptom, or

parameter associated with a disease or disorder or to prevent or reduce progression of a
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di sease or disorder, either to a statistically
significant degree or to a degree detectable to one
wakioBlozdoo n the art. An effective anmobunt, naNNBECT/ER007/063970
node can vary dependi ng on Phe subject and may be
tailored to the subject. 5 [0041] The expression "a
subject in _need thereof', as used herein, refers to a

diseasp @ﬁgﬁ;o&@r Gitbac Wﬁtl%ﬁp%plgp]ﬁé}fiﬂtl degres qqé@@ dsgree detectable to one
e r 0

sitlod fERLARD A B ARG RhouiE fontleR S 3o loBP B RATing o fhe subjec

and may el mloraalrto nlonsubioean anlnal having one or nore
synptons of a di sease or disorder described herein, or
havi ng or exhibiting a risk factor for a disease or

[0041 1 SOflesHA8SEhI ‘Q%Qbﬁgtr Bl feed HGBoR, SURIANUerdRYrcRSs tPHthuman or
IS not necessar|ly 10 human or non-hunman ani nal

non-human ames that siiw adectloﬁ:ttaannc:talfomrwgnomrs dofeasen er dsordiprsedescribed

as di.sprdeg,s described herein, BRI E

hereinpgR AR BFHCR RS0 HPECRR AP RES 1B PO o huhe bragH Agving one or

more §htOhBer a ARk8eto? dorddnAeRiBEE AtreinN¥EMiR or dxthbiting a risk factor
various features thereof, as well as the invention

for a dlﬁ@é@ for disaydendespsibed ﬁlalteuy Snefer suleet maohe.t s is not necessarily, a
hurnan 8r non%l?rgan 91181 “h%% has rbcelv V%a clﬁ 93[1 &ga%%% %{)&g\flelor 1lnhtee discases or

raw
dmmﬁgﬁaﬁhxﬂkdmbﬂmﬂ glucose Ievels during an oral glucose
tolerance test 20 (OGIT) with or w thout supplenent.
[0044] FIG 2 is a graph of blood insulin |evels
g, 0 BRIE SRR AN BIETHCRRAWIGED Wi L0 or
wi t hout su
bl ood glucose Ievels foll owi ng food intake mnth or

046 4 is a graph of bl ood
[0042f“n33'ﬁ\ qu%&? %ali‘ |0|tfm q%gecrs]osg ﬂ“iqum%@ltm%twﬁ W< Kegtgus features

thereo?, U&D{V@Hed@tthe :'ﬁgve[ng%mselﬁ Bay E_Ibe' 1%01% NgRhdefstdddo®8m the following

gl ucose level's during an oral glucosée tol erance test
descript@@®T Whenir¢dd togethdrtviduthe soqpipemeng deconings, mi whicht ut am ne

or glutamc acid. WO 2008/071790 PCT/ EP2007/ 063970 10

[0048] FIG 6 is a graph of blood insulin levels

[0043pUr i 'FlGi anisof ?fapﬁ'df%‘l&&i LRICBEARGEs tdRBihg dnQEehTl hlubbichtoRrance test
wi t hout supplenent containing gl utam ne or glfutanic

(OGTHy with of 9athopt smppenent.s a graph of the effects of
suppl enent on | ow bl ood glucose |levels. 5

[0044] FIG. 2 is a graph of blood insulin levels during an oral glucose tolerance test

(OGTT) with or without supplement.

[0045] FIG. 3 is a graph of blood glucose levels following food intake with or without

supplement.

[0046] FIG. 4 is a graph of blood insulin levels following food intake with or without

supplement.

[0047] FIG. 5 is a graph of blood glucose levels during an oral glucose tolerance test

(OGTT) with or without supplement containing glutamine or glutamic acid.
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[0050] FIG 8 is a graph of blood glucose |evels
during an oral glucose tolerance test (OGIT) in
w@yenol7gus nonkeys with or w thout suppl enent PCT/8PH21/063970
FIG 9 is a graph of blood Ilhsulin |levels during an
oral glucose tolerance test 10 (OGIT) in Cynonol gus
with or w thout égﬁplenent [0052] FIG 10 is

k
[0048ngr1§éh 6P @ eHPApH Blpodi nglwf‘éwérm%w %raldahlicw@ fgfprance test
: I t hout
(OGTE] Bin e WROR, upRlooAN b ARk gl of bl g 101
different anmounts of vitamn C 15 [0053] FIG 11 is

: h .qf d | eyel
00458y SFIG0% 6 R0 Pl Bk OBt YR B et
suppl enent either lacking vitamn C or containing

different anmounts of vitamn C. 20 [0054] FIG 12A
[0050hnd HGGS B2Bgrpk dfidosd giucescalrptle siuoing conpek glucosestolerance test

<0GT€fS USETP Dt SIS AEBSORETIBhs (hat can be

suppl enents (e.g. 25 dletary or food

su plenents) or pharnaceutlcals net hods of treatin

[0051}subjFé@t 9 havigrph Myplepdligwdni lgveds during an oral glucose tO?erance test
c ed. di sease e conpositions
(OGT?leeé){grbo\fnCPeI‘ uesrnelo&eyg gh or Wlﬁl% tssugpfe{nr eg ting and/ or
preventlng hyperglycen1a and/ or hyperglycen1a rel at ed
seases in subjects by adm nistering

[00521:orrﬁé§} ti0ols? 2mdhRfse grpddothbloed rgl uctqfr@ l%wh%égmg gporal glucose
c n r t

tolerargé'%gtre%t d§ uSEg!?i '!tl"ﬁ gfrltgof‘ &Eth&ﬁ s%g?fem%hg%@?{ qa%ﬁlllééj g}t%& @nbtngontalmng

dﬁﬁx@ﬂaﬂmmMebﬁeumnmﬂEodrug thereof or a salt thereof, one
or nore of riboflavin, a prodrug thereof, or a salt
t hereof, one or nore of succinic acid, a prodrug

[0053} herfq@f 11 %"gr@pl‘?‘@f 4 otaPROEBo0d %ﬁlm ‘Pé’ve[mfu% gfanfolrﬁf%'idc%se tolerance

a prodrug thereof, or a salt thereo one or
test ((ﬁGEFE) ofltlnmawmlnoufammp@dm@g elthttelaeblﬁlg Grangal@ or trentepfing different
nore of coenzyne QLO, a prodrug thereof, or a
am@mﬁ%Pf 4P &of , and optionally one or more of vitanin
C, a prodrug thereof, or a salt thereof. WO
2008/ 071790 PCT/ EP2007/ 063970 11 [0056] Vitamin C,

[0054k| sdIal?adnaster Bikcaradisg of sxaeles efycanmesisiony deseriberblpgyein.
purposes. By far its main purpose is to function as a
reduci ng agent. In the conpositions described herein,
vitamin C (ascor biDEBLIIRD EIERIPEONt s salts, e.g.,
ascorbate salts, can be used. 5 [0057] GQutamc acid
is a non-essential amino acid. It plays an inportant

[0055] ol efﬂenptgmﬁhvention features compositions that can be, ¢.g., supplements (e.g.,

dietary or food supplements) or pharmaceuticals, methods of treating subjects having
hyperglycemia or hyperglycemia-related diseases with the compositions described herein, and
methods of treating and/or preventing hyperglycemia and/or hyperglycemia-related diseases
in subjects by administering such compositions. As described herein, the compositions can
comprise one or more of glutamic acid, glutamine, a prodrug thereof, or a salt thereof; one or
more of cysteine, a prodrug thereof, or a salt thereof; one or more of riboflavin, a prodrug
thereof, or a salt thereof; one or more of succinic acid, a prodrug thereof, or a salt thereof; one
or more of fumaric acid, a prodrug thereof, or a salt thereof; one or more of niacin, a prodrug
thereof, or salt thereof;, one or more of coenzyme Q10, a prodrug thereof, or a salt thereof; and

optionally one or more of vitamin C, a prodrug thereof, or a salt thereof.
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met abol i sm and can function as a neurotransmtter.
Because of the latter it is often used in food
waeappleiment s. I n the conpositions descri bed heP@i/RP2007/063970

glutamc acid as well as itkl salts, e.g., glutamate

salts, can be used. 10 [0058] dutamne is a

non-essential am no acid which plays, besides an

i nportant conponent of proteins, an inportant role in

itr t.abo i

10056{ | PR B B st Bl B L DR Moy rposes. By
far itssmin parpoasisvielfincien by atrbdeengens ulf tae compmmlcmssdesdrﬁred herein,

n-particularly by elderly peo n the
Vltamlé‘ %‘?8 d’ﬁgb &%%[ liag g salpsC. Bera%‘ioﬁbat@‘%tts ﬁ’ ‘wel |
as a salt of glutam ne can be used. [0059] Cysteine IS
a naturally occurring amno acid that has a thio
[0057hr OL(ﬁ)lualndc reidfipameniassenhiplsamipo giced. nk plaghen mmpttstecroteon human
ne OX|d|zes to formc

metabfjirp af SHRSEEE &S = Gy ki 06 P o o hig used in

food SuppMhichis- DASBE cambatiees GbschEt Birbia, 2Ritdnkis @lcfd SARCRGE its salts,
as an antioxidant in the body. Cystelne is an

c.g., gluigrogte a#lts, egubacwsedf sul fur in  hunman netabolism and
although it is classified as a non-essential am no
acid, cysteine may be essential for infants, the

[0058E! deGluamiadds i dGhiodicgdsatisl whidd @eidaldiche pHiysedssddar aIY\/fiﬁlportant
suffer from mal absorption syndronmes. Cystejne nay at

comp%%o%@*pﬁnsb an AEpeyEYt F@lg 1 gitipgen gseéqbp,hgp dt 1s used as a supplement

e I
in we gﬂg‘%% (& ok‘b% d;g éﬁ%ih%ln ég??éclp %tl%)‘tjs?%ﬁtéﬁ gls %@1 ?Ss b% éhose who suffer
from mheuo trangstr q)ymt—kpmtlaﬂﬁﬂ}bby dkledy ptepls ohethe ketaogesns described

.cystine is us xenpl ary prodrug for cysteine.
hereiny BETIng b} aw.%atef IRERER SN RS egsent i al

compound for higher aninals |nclud|ng humans.
Ri boflavin is conmmercially used as a vitamn ' '
[0059]or e;ﬁus&uﬂmﬁ af@rturaléye o¢quryig amine acBDthdehdsci @mi;gr@mjamﬂgs dound in

n additi.on, ed as a
most pgnsy BV hTD E szttt 1 i R st Se® Tu® By oo of two
cysteild ﬂl@iécﬁl‘éh ﬁblﬁ@eﬂbfﬁ W RESueEdEbdaer A€ henifgabdsyd @fino acid, cysteine
m cr obi ol ogi cally and can be obtained from severa
itself ﬁfah@ﬁta@tm @mts)chanb ipdhichedy &sosteins isranbitnoaininsqusce of sulfur in

hurnaI{ ln%ﬁaé) li qg&%&ﬁ q‘ﬂ%esgg\%}\ﬁ?éﬁa él%ﬁ.ﬁ%ﬁgﬁeﬁna{nﬂﬁo acid, cysteine may

be essBEA ﬁﬁﬁﬂﬁfs@ﬁﬁ&?&rlyl&l(ﬁl@ﬁiVV(ﬁl&lfS&fllﬂE metlolibdisease @dwheduffer from
forms, FMNH2 and FADH2, can all be used in the

malabsQsptiefs sy RdspRCH e LSt MR r & 9] DRIBY PC SEeasnifcE agcangessential or

condlt?drﬁgyte%ge%%gl QHltlI‘?H] %,glldOI fn Qﬁ‘é q?m?{mﬁcgnsaﬁés%ﬁ&p hEredf %ystblﬁe, salts
used” as 5 suppl enent exanple, as a

thereo,Hnd taysturcecahdre wemk[mg)mainstanmsdéﬂtiae ys usedlas ankex@splary prodrug

fl avour
for cysteine.

[0060] Riboflavin (vitamin B2) is an essential compound for higher animals including
humans. Riboflavin is commercially used as a vitamin preparation for use in vitamin
deficiency and as a food supplement. In addition, it is also employed as a food dye, for
example, in mayonnaise, ice cream etc. Riboflavin can be prepared either chemically or
microbiologically and can be obtained from several manufacturers. Biologically active

riboflavin is flavin mononucleotide (FMN) or flavin adenine dinucleotide (FAD). These
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enhancer. In the citric cycle, the salt of succinic

acid, succinate, is involved in regeneration of the
w@eweptiopo oxal ate. I n the conpositions descri bBCI/EP2007/063970

herein, succinic acid, as well as succinate and its

anhydrated form succinic anhydride, can be used. 10

[ 0062] Funarlc acid, also _terned 2-butenedioic acid

activeafarpnapns dheitireducedl orme EMNHAmRd FADIE| eanaallgbe juged in the
Compﬁﬁﬁgl%%dﬂﬁgdﬁHklng and thus is a conmon conponent of

trves and dietary supplenments. In the
conp03|t|ons descri bed herein, fumaric acid as well as

[0061{ 00 alc%%ea]%cﬁ ﬁ,gso@@le u%%ﬁﬁ%?%gn%g@p%d lajusl(? % 36135is used as food
supplétﬁ@ng,ufo?%l@mbfg apd %@ht‘i’tﬁienﬁ)@ecoégmg'sﬁlttlhedletgﬁ/sﬁlegl‘é’rﬂf% a flavour

human mtochondria. There~it is involved in the
enhanedre dm tlmtrcntrllcamslpoﬂht: salchbsuecinlcacid susatitass Buphbémergeneration of

the acgfHEGH (el e PRI Aer G OTPEGET ASRENC A 91 Y i puccinat
and itBhhydheed BFA) fksific ARy &I EAS®Sudee am de form

ni coti nam de or ni aci namide. Its bi ol ogi cal |y active
forms, nicotinamde adenlne di nucl eoti de (NAD) and

[00621;I CCPtu:nPa%rcrzl agc?(}i aqﬁomten ag '62319 nee% ougj %&%Hgﬁgrg%ﬁﬁmbqlgﬂc acid and

hchenﬁ;saﬁmtls aked & ﬁswuﬂmg had thit ﬁbo&drﬁﬂﬁb@fcom@ynéﬂt \off figbd additives and
e|n? Ni coti nam de npnonucl eotjde (NWN), .desani do- NAD
dietary sepplereeiis nbn NasopwesiHoRnhdwwsribed hereid: fumricqeeid as well as its salts,

e.g., ﬁm{%?%asggg]'c%bghmd eotide) are netabolic 25

i nternedi’ates confaining the niacin nolecule. Al of
these fornms can be used in the conpositions described

l0063£ﬁ3/e ' ha@Nﬁ\??ﬁ@'A é'ﬁ@kg@%ﬁ%@%m MWO%%@@@%@OE%WH@ 50, is the

most @drﬁﬁoﬁ’ &t & hiRah RSt AIRERI t TR&% it fkel%% & 'i‘l?er SleBror3 Bansport
Proteins and peptides, i.e., polyners of am no

chain. aItllsdssedas eurgderndny bdagesoloits dntioxident fenetidn. i nt est i ne.
Therefore, proteins and peptides consisting to a
significant extent of cysteine, glutamc acid and/or

[0064P! UtNiAEIAGs QRS KEGRR b AlcbBMS abiIEhRAfinSa) ardl ﬁ&nﬁﬁ Bgs erhd trm also
t he conpositions described herein, For exanp

comprpicptthe rnide oformpmce@@arwém ergniapinamidso Ai @qugw% nofive forms,
nlcotnge{mlﬁg ’adetﬁée d%?lclegtq nﬁ) %E %?Ham]?ie a%%f?ltngldntgic%tlde phosphate

utam ne an can unct

(NADRQOKY Q%ll%@&hﬁﬁ’fédﬂ??@@&ﬂnﬁb@@\QQDH I | Nmmir}m,gpla@reds@aul Rifes in the
used, alternatlvely or .in addltlon to. gl utam c aci
metabgliyie Rfiane lixg) Rsing. cYseunareide mpnoRwclefidsdNMINY r@éﬂsarmdo-NAD and

dearnlgg SAD b@a‘i’so &hR- asTr}ﬁco‘rﬁ%ﬁ%b A ggﬁﬁﬂltl&nt ngfcle%'ﬁdcan KRO Vfﬂetabo lic

pepti de and/or protein can erm ne
intermgiane emitdniapathy zeacinl motdeelecagdl off thsyentdretsi cal by used in the

compdyisems ‘TRebsRl haes: HEnaTeABH, N aBpSREEbEHS NMRE Rlamido-NAD,
and/or deamino-NAD containing niacin molecules can also be used in the compositions

described herein.

[0065] Proteins and peptides, i.c., polymers of amino acids, are easily digested in the
small intestine. Therefore, proteins and peptides consisting to a significant extent of cysteine,
glutamic acid and/or glutamine and combinations thereof can also be used in the compositions
described herein. For example, proteins and peptides having an amino acid frequency of 30,

35, 40, 50 or more percent of cysteine, glutamine and/or glutamic acid can function as
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5 the design of the synthetic peptide. Using the
nmol ecul ar wei ght of the peptide, e.g., synthetic
w@epsiodeo t he nol ecul ar wei ght of the desired BEI/RP2007/063970
acid and the nunber of resilBues of the desired
species of amno acid within the peptide, e.g.,
synthetic peptide, one of ordinary skill .in the art,
prodrygs pndaean) Be yeade pHematiyghe oiisddition tongluisape jagid, ghitgmine and/or
. [ ii.de, d of .. ktio
cystelg%gért;ﬁ%ecgnﬁ)g?%l%oﬂs di%?lgg(g glle];ee%n{aléhe F@gl&i%c@hcgﬁ{gﬂp B lahOhknown
peptide amp@s iprotomscagelsc deétbedinbe b agcan dneins upjl amtyres dmdhe case of
can be consuned . before, sinultaneousl ith, or, after
synthliGalky Aodpesd paptide Eman Al SREHER (RS P byamBracit foregvn from
the dedign Wt ssrhﬁl\éﬁ& BehtrRr Rakydiha g 16N htUF%hé}%f)@i'd@,r@?I Synthetic
can exist as various formnulations. [0%67] For "exanprl e,
peptidenthermeo fearlanivaight nf thehdessep pmemeatid adé sbe nbablethef esidues of the
. can be li.quid, i.n.which conposi tion descri bed : :
desiref sy ot amalovifhit Deciorslige Soh s SeiiDE re gt ar ordinary skill
in the RHQAA cadlyufc@smihetmhe lagout &&ﬁ@b%ﬂéekg., gfitBétic peptide, needed for a
consunption of food or drink. e liquid can %e, e.g.,
dose of azompesitipn tessebed bgipid;, whi ch can be added to the food
or drink. Alternatively, the liquid can be consuned
on its own. In sone instances, the supplenent is a
|i qBiipdhldnfemts i s diluted, e.g., in water, before
consunption. [0068] In another fornulation, the
suppl enent is a tablet or capsule. For exanple, such a
5 tghl . S . I 0 a such
00665 R im i ERRGARA MG Qs ARG, paTHfilbe consumed
beford, Rendlabbaisty withcapsfidresnaamptva dfi ®sdloveldinks) sach agtioad, or drinks
) . 0., ter, for consynption. Each tablet or capsul.e
with clEyRicH GRRDAMHIraC SarEnt SURBISHGRLS SN aX%ﬁfama@ﬁ%@ﬂgaﬂﬂon&
reduce bl ood glucose |evels after consunption of food

or drinks. In other cases, an effective dosage o
[0067F ondior seample, pl ancdbinylatafn, theduppmentd/ dsscrded hetess canl be a liquid

) such cases,. the tablets.and/ or capsul,es can.be

in whiESCH sERRCSHon R0 Rt i PRavE AR o FE%ef AfreRBimo o tduce blood

glucoRMe PP tPPAsh Plc@cll WBE EorRlimpadh 8F SoRNSH @inke apﬁé-'li?ﬁd can be, e.g., a
[0069] In other formulations, the conponents o

syrup-$ynspliamd ivkicll ez be pedpdHerthe foasaer diiks t Alteraptaveds. dhy liquid can be
e l.i qui ds, t . F .
consfi o oFEP AT LS e MRS O o BRIER R e o

water,fiefore xaigohptiancapsul e, that conprises a subset of
conponents, and a second WO 2008/ 071790
PCT/ EP2007/ 063970 14 forrmul ation, for exanple a

[0068Egﬁgﬂ‘in&?&sfﬂ)llnﬁulahgﬁtth@ d3&R id Q%b[e% BRELSOR. For ex%nélgle, such a

onents. |In such instances, It IS prﬂ#erable t
tablet t dre cgmplr adre beommal sliaponadaé smomsdimedsisn nol faadeatasswallowing.
Altern%{iveliy,nthg lta%?e?s grl crarl?)sdlgst %%%%lﬁésolved in a liquid, e.g., water, for consumption.
Each tablet or capsule can contain a sufficient dosage of a supplement to reduce blood glucose
levels after consumption of food or drinks. In other cases, an effective dosage comprises a
plurality of tablets and/or capsules. In such cases, the tablets and/or capsules can be packaged

within a dosage receptacle that comprises an appropriate number of tablets and/or capsules.

[0069] In other formulations, the components of supplements described herein can exist
separately, e.g., in separate liquids, capsules or tablets. For example, it is possible to provide

one formulation, for example a capsule, that comprises a subset of components, and a second



10

15

20

25

30

5 [0070] The tablets or capsules can al so conprise
sui table carrier substances, exanples of which wl]l
wa@e@skrniown to those of ordinary skill in the apPCT/EP2007/063970
Exenpl ary carrier substancekl are sorbitol, gum
acaci a, cal cium phosphate, alginates, mcrocrystalline
cel I ul ose, ol yvi nyl pyrrol i done, cellul ose, gel atine,
formu&lﬁlann&rrﬁy@m@gq p e, capenle.othat Forpprisss Hbe ramaiplg; gywaponents.  In

such ié%ﬁc%k’,gg +s%¥?%%a.})ge]aﬂlaﬁﬁlg Isglgearqy[k gé%l%{bﬁlg rallge’ &dt‘h?%ngc? LMl Pan&busly or

in closupnd mendlsi s a powder, e.g., a cryopowder. The
powder can be added to food and/or a liquid directly,
or the powder can be first dissolved, 15 e.g., in
[0070}@t €fhe tBE1ERMor R HEE-cah AR6PombrRe §QkMH &lrHANRILIBNces, examples of
conprise additives such as sweeteners, flavorings,
whichpwidlsae kabwu és thast albiokdigay skilkiol tbe iartg Exanplgry gaerer substances are
.preferred formul gti ons h addit.ives are not
SOI‘blt@ %

.. Su ased
n gt od8 SompbinyT  BRRwhRSr y aé%}a?t?%’ye@w&%%tf‘@ae cellulose,
polyvinkpytrolidore c@Mllds8CSatind Darflkh 6t BecluRRAI N, a powder of
Panax not ogi nseng, and Vinca rosea in suitable
amounts. OQther additives conprise Oolong tea, aloe

[00711’er Elnaorﬁg r e olnsm%teesru @leglagt' celnotg)gflc]rmlupat S(ﬁlm?o 'anc%gg P& or a soft
he supﬁienen i's preB Fed i fa manner thato i's
gel. conpatible with a diabetic diet. For exanple, a
di abetic diet can conprise limting the consunption of
sweets, 25 increasing the nunber of neals per day
whiql e j ; - 1)
002 G b bR R Ry B o ervopowder. - The
powdaramns heedided daliforgl amit@ 4 hguidehtecthadrethe goaider ¢amolaks first dissolved,
fruits and/or vegetables, consum ng less fat, and
¢.g.» 1t WEIMKT § YEndi ng consunption of alcohol. In
particular, if the diabetic diet conprises an increase
in the nunber of neals per day, a suppl enent
[0073Hes citichdornhdataine vap abwprike addrisesreshichn apasvedetasierss oflavorings,

each ... and ,30 preferably fornul.ated.accor.di ngly. ..
preserygtyrs] e o TR AEA SIS o B Bresotis oy RbpnuPudcicives
are ndtWBas€P BE WHKdsO tohipolif@u! Bkemplatye bd@iSesO¥orBpredddfrBie iuic® extracts,
need thereof. For exanple, the supplenent can be

curcumhartpglintacpwdsr of Bandxynotemirighaptangny ingproseomsuiphlp gmounts. Other

i SR RF Do R b Bor St B B 63670 15
several tines a day (e.g., 2, 3, 4, 5 or nore tines a

day) or far any other dosing reginens appropriate for .
10074} he ThsameHnsangey shosupplEncstibj ReRared By BERY tg%tﬁé gompatible with
diabbRSHRNCERexhiiFleSH BRbETERE: daf) SRPTNIRAiAJ AL cbRumption of sweet
¢ w/con§Und??gé 0 eé neaﬁﬁﬁg aﬁ®f6?$§'drﬁ%gg InC HIMPHOTL OF SWECts,
increapipgtthe nbaiber dhenesls pypr ety Niwhéla nrethecino Heummadum boutunied per meal),
monitg?ir?gu%h%sém&?n? uatnd]’[g)lpe of carbohydrates consumed, adding into the meal whole-
grain foods, fruits and/or vegetables, consuming less fat, and reducing or ending consumption
of alcohol. In particular, if the diabetic diet comprises an increase in the number of meals per
day, a supplement described herein can also be consumed in parallel to each meal, and

preferably formulated accordingly.

[0075] In some instances, the supplement is formulated for consumption in regular
intervals by a subject in need thereof. For example, the supplement can be formulated for

daily consumption, for consumption ever other day, for weekly consumption, for consumption
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m nut es, about 15 m nutes, about 20 m nutes, about 25
m nutes, about 30 m nutes, about 40 m nutes, about 45
WORMWsneES90 about 60 m nutes, about 120 m nut es PCT/EREN7/063970
earlier before having a nell and/or a drink.
Particularly preferred is the consunption of the
suppl ement about 20 to about 30 m nutes before ) )
severa GHags A #vols- g)f 2a3 rfhal ORRRroHmEs drfley) 90 fprayneibeudqsig regimens
[ 7 ositions descri bed herein
apmbégﬂpgﬁt%%gﬁg ate (kfﬂbﬁm(%ggeutlcal conposi tions,
With an appropriate solid or liquid

harnaceutlcally cceptable carrier, 15 excipient. or
100763i | JBiher G0N SShareUBUETER! 1y oaseis RBPeto SyPH@pLon of a meal

and/ore% Qihﬁkerlh%)a%tﬁkqllé}' 'tHéeﬁifp?leﬁ{eﬁt CANBERLH QAR %ﬁt knawtdsOabout 10
hose of ordinary sk in the art (see,
mlnutﬂarabmsdri mltﬁtasn@qullt e8 rmhutes ribennl niedes |aheut 3Mminutes, about 40

minutgRg oo B RGeS ol b, o L2 ARG e i Rl e havineg

a meal 8nd&M4 @Rk aPedichiRAy p@éf&%d Rhae @&%@ﬁiﬁn@ﬁlolfm@ﬁ@?&h&m @bout 20
carriers such as physiol ogi cal concentrations ot her

to abopb) meites bedere sonsmtionof gancet afondigki i ke 20 may
al so be used. In sonme cases, it is desirable to use a
sui table buffer. [0078] Sone exanples of suitable
C arPHa@hsccuti¥sliingilsBiongand di | uents conpri se | actose,
sorbitol, mannitol, gum acaci a, cal cium phosphat e,
al ginates, calciumsilicate, nicrocrystalline

[007715: el lTﬂeo %8 8?1[181)(% n&'e's&%erdo lé]g%ﬁ{] €ea gﬁlqﬁlﬁate@ € h@t ﬁlﬂtmlaceutlcal
yrup, | ul ose,

compq:sntwmyl b‘lgd r\xzmy bernppaipeste dodildagr lltqagdh @hammcelsticmﬁy aatceﬁ;ptable carrier,

m neral. ail and. t lik The harnaceut
eXClple%rﬁfo%l UePon u@ahhaa@aﬁwﬂaﬂgf Pgﬁee@ﬁ%rqa%er UBCIPASH ﬁ@cf Auents are

conveRGSHI 8nd WRIWH RAho RAFVrSinar§ W IBinfthd B9 (@B 8. Uﬁﬁﬁﬁ@h’@,g’nnmples of
agents, preserving agents, sweet eni ng agen S or

Internall Mvéucmng l4thdwhiticn, Mmawhﬁrlhd@%&)t i Qud cxxomposf ticenesT may vehicle
of phy&al%r %lth%eed %@10& gllltﬁglspcz(’)?l%” d?ﬁltﬁ@ B@g Pté]ﬁ{ gl?azﬁn@ %cal(l)y acceptable
carric@GUENhS piyAtd 18 cdl Qoh SR tratibsesttothy ndQ-t6XIRIsOlYd, R&rile water or the like
grocedures wel | known in the art. The fornulations can
may agpdg userht i sams gsss ait sedesiratiato whicrs suitalie ppdeteol yti ¢
degradati on and pronote absorption such as, for
exanpl e, surface active agents. WO 2008/ 071790
[0078 PCT/SIAR0 044} 60 suitfbl§ QAARYs, Thxeipiaitd, i gid Giduendl 8@mprise lactose,
contai n._ ot her pharmaceuti cal | y-accept abl e exci pients
sorbitgly mapgHpk vigHg! oAcatHl ntBIHI Mg Rh«?épf&m FdgiBRtE; t Spleium  silicate,
t r e [
microthy SEERE I ELE ol ingBrRldoBL SEQILIK; AR Vi, i Relluose.
methyl-ard parpylledrorypercoates Walcstnndgnemuﬂne stearate, water, mineral oil, and the

like. EFea ’ qrﬁggédﬁﬁ%%]gc%aoggg g%g %&tﬁﬂ%%ﬁh}%p@g ubli‘rlggtlngg ailgne%ts, wetting

agents, emulsifying and suspending agents, preserving agents, sweetening agents or flavoring

agents. The pharmaceutical compositions may be formulated so as to provide rapid,
sustained, or delayed release of the active ingredients after administration to the subject by
employing procedures well known in the art. The formulations can also contain substances
that diminish proteolytic degradation and promote absorption such as, for example, surface

active agents.
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5 penetration across the bl ood-brain barrier.
Exci pients can al so be those substances usually and
wa@emsomasd | y enpl oyed to formnul ate dosages f orPCT/EP2007/063970
conti nuous or periodic infuion. [0080] The
conpositions descri bed herein can al so be fornul ated
ng drug carriers to _inprove, e.g., half-life in
[00791u vc;ﬂ‘es FRETIET [CRY eSO Cofdiai PtzhlBT phesmaceytiqelyegcepfable grgipients for
t
rnod1f§ tﬂtlagft?tétng]’i:é;ﬁl Cp}LP L. on%ﬁ?ﬁi{ h\légc'gg n%%ghlr? o&k@(gh fﬁﬁt@/d s1.ra8111ty, rate
of disSGin‘g@i edl olddri ofethy fotmtlhgomgeSimikhdy.athepeeiiéi may i coatatn otill other
to a specific |te of ggﬁr col ogi cal. act.i on. For
pharmageaigpity “agoniols el ST HCBHPGIIPREFI5ast g absorption or
penctidfdiP Q%Eé fHeSlod-PANPEIRLST @Reipfnts éa%oaleEe tRbsP sQBtMes usually
a polyneric mcelle, or a col P0|da drug carrier,
and custagnarilypsmaloyodrpofoemtilatf desagas doit gonkiheahisro ipeasdic drfugon.
delivery system (see, e.g., Rem ngton, The Science and
Practice of 15 Pharmacol ogy, 20th Edition, Lippincott
[0080MV | TR nfpolitoké ASscriBOPBlreid £384iko B Q‘oﬁﬁﬁé’tg@ ubiaE @ carriers to
t he pharmaceutical conposition will be determ ned by
improyhec-g-nbelé lide imdivoniskelf 4ife. drioavaddaluhity. Portastimsimsens Sitnatlons the
comp?sgtgolntsl o bt ofo a]fitedqr %mﬂ GOQ]%JIICFII 3 é% ﬂacqmpom 10% /or targeted

1 ons can

dehvef'}obfﬂlﬂealtgbﬁmﬁ CRcilfie tisBuCBJd)Idto(eﬁs;@mﬁCZS(i)te%f fpliPSnacological action. For
sol yti ons, or suspensi ons), or solid (e.g., powders,
example,| fhe cemppsition can b?ab@ﬁ?ﬂé%? ed TiglI @ananqpARisi: ot iNgAeemulsion, a
r
iposafiftys SRR, 3 poRbRrTRSne. O LBRLE: rap LAY Sr, S Bmponent of
controglot irdlemrdrhgrdsh@ayl sgatomr (sse qahaRomaptidn, Clde $piadesandfPractice of

nit l.act or nesi st ear ate.

Pharmge g MH%@H lpﬂi‘l‘é?}gg"}: ﬁ@n@u% W@s&%&ﬁmr ms are

known, or will be apparent, to those of ordinary skill

in the art. 25 WO 2008/ 071790 PCT/ EP2007/ 063970 17
[0081Ad i Tliesdasagd forn] 0D ER] plenma@@lnipdswmlmﬁiodewﬂlr bpealdtermined by the

herein c be .adm ni_ster d to s qQr other i mal.s.
mode . SRR ARER WRbaP T e o Ao T8 ertl formufiafi: fecctable
fluids &nl, toBicEl for@udtioNs chﬂt‘tfeaéiﬁﬂ@yéd Y,OraP formulations can be liquid (e.g.,

intraperitoneally, and intrathecally (see, e.g.
syrupsaaelm@@mogsmpmmrm @5 solid (ang. eporedersiniilse tabdets, pachpsules). Topical

prepar%ﬁbﬁs %ar ma%@ ?%‘%e;!]lhlok 8 ﬁpﬁ%&%%tsb %ysoﬁt?(i %1@%;[% n@%{ %ehed dp%gﬂsposmons,

conveﬁit@cﬁﬁil ifvacorovdid @brriche ca mohmatphaﬁh&epﬁédll gtal@ of mannitol,
node of adm nistration and the dosage regi nen can be

lactosgeftareh.cf TRILNGHUBY SRR n Al Inetheds, oft iRParHIS) syel dosage forms are
I e.g., the
knowr%g%gg{%eg rﬁ%gtﬂ‘gsgé’?g@?a I?P’i(ﬁr%go verél) 10 [0083] The
pharnaceutlcal conpositions can be adm ni stered when
t he bl ood gl ucose
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| evels or insulin |levels are already el evated, but can
al so be adm nistered in advance if the blood glucose
wo ewelos1700 i nsulin |evels are expected to ri SePCTIEPINQ7/063970

near future (e.g., as a cobilsequence of having a neal)

or if any rise of the blood glucose |evel or blood

insulin level 15 would be detrinental for the health

andAYRINYERIQR of the patient. In the latter case

(detrimental effect) the pharmaceutical conposition

can be adm nistered to anticipate and prevent peaks of
[0082p] odikheg bmmidmvééssrimmmfeiﬂ reanl ben atimirgdtered [ @0Bdthatsn or other

ore i nstances, the rmaceytical. conp05|t|
animne oS AR e IS vt 1o it o aguf&r e ranousty
intrap&i@ofeadly DhRCinthhecBAE s¢N 818 HarribRr s Pf‘iﬁéﬂ?ie@ of ift€rnal Medicine, 14th
phar maceut i cal conposition can be fornmul ated for daily
EditioadMchirsyHhtli 6398)f dlor adiradingtisteatioonthephermyacoutiel cdmpositions can

str.at for adm nistration several . .
be orpdPE kg TR R bEaor el ThE g icFlp R S Ginisraton
and tHel dRBgArddMdn 04n bOkelas¥d %%JW atfb@A8inBChHyS e Faking into account the

appropriate for the health status of the subject In

particlastoif ¢l s (¢ hethp Habipeicadthedibcasostpisdntdiad)can be
formulated 25 for adm nistration prior to food
upt ake. [0085] In other instances, the pharnmaceutica
[0083F ONPKi plid@Maditiod NdomsisRioas cpf iRl adminisCRed wiph i the) bidodaglucose
meal and/or a drink, in particular apout 5 m nutes
levels g5 dntulingersli gtcedireadp slavated byt G ks, bepdminigerediin @é@ce if the
t, 4 S
blood ke 3oV B R0 o1 s E R RO R anf gl bRt as o
consea[n'enuet eBhatingey ﬁr@aba)lr liff aily ixefodrtee biawd Igchasmieaél artddoal ingulin level
Pref er ar mac cal osi tion

. h [
woul eﬂﬂ@?@? ﬂ*&&?%ﬂlﬂz em%/gr Shbnior 96 Pefiiu gﬁ*@&éﬁ%@% (dotrimental
effect FAE ?Hﬁﬂac&ﬁldﬁf cdiSosTRAl caft BE/aBmifl§tbRE to WRIGPASARY %1%%& peaks of
PCT/ EP2007/ 06397 18 Conbi nation Therapy [0086
blood ghiwesd lastlaamter, insm lphds.maceut i cal conpositions
descri bed herein can be adm nistered in conbination
with a second pharmaceutical conposition or with

[0084pNOtIRErsonte MBLMRsOf ther fafBicuti¢d) tBBpEdAEEn Ofis  formulated for
treatnent of di abetes, the second phar maceut i ca

admingstision i i segubr el ©f at sebieeteit nead, therelexdwpl example, the
pharm%gémlcﬁlsgorﬁnlgdg' ﬂ)l LA 11)@% M{‘A&g% tgf,(i%g%gg'f adr% %ﬁ?ﬁ%ﬁ? §)for administration

every Ioltl’ﬁir lay 0fos V(ZB‘ekEﬁ Mﬁﬁlﬁﬁ;trﬁﬁ@d ot h@Rinigdratibe scvdretimésLa @ay (such as
bi guani de), drugs inproving the insulin sensitivity
two, t]ilrﬁf)rf@\}li’ ﬁ]ge @F IPEe timeya day)t Xi a5 3y efhered g r@@me@é@yropnate for the
{
healthas@eﬁ{lsg{)]fy g@taﬁg%gﬁfci%a?t e g&ﬁ@%ﬁé‘?ﬁdagﬁ#@}s&%ﬁn can lhe formulated
&radmhaﬁnﬂmeqtmc&jbodmpmkﬁt|on is also conpatible with a
di abetic diet, such as described herein, or other
di etary therapy approaches to reduce or prevent

[0085] In other instances, the pharmaceutical composition is administered prior to

consumption of a meal and/or a drink, in particular about 5 minutes, about 10 minutes, about
15 minutes, about 20 minutes, about 25 minutes, about 30 minutes, about 40 minutes, about
45 minutes about 60 minutes, about 120 minutes or even earlier before having a meal and/or a
drink. Preferably, the pharmaceutical composition is administered about 20 to about 30

minutes before consumption of the meal and/or drink.
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hyper gl ycem a. This conbi ned adm nistration is
particularly preferred if the conposition does not
wae@ewpnigeo vitamin C. I n this enbodi ment, the nedi/EP20BTI063970
can be conbined for exanplBwith a further
phar maceuti cal conposition or nethod of treatnent
affecting . blood 15 glucose |evels but not or only
i nsuembination Thergood i nsulin | evel s. [0087] In
particul ar the conpositions described herein can be
used when a person is already being treated with
[0086] nsuhi sona itisegiskar the nilarmadesticdl ncdrpasitoarbdasatibednherein can be

t herap dm nistration of osi tion described
admingyirid N oo RBRGE VIR ATHOHE DIBFTRESLIFA! Ircqoppasitipgy o gyith another
rnetho'ae@fj tttthnQﬁt adm HeStREest hBathift B?tdlﬁf&esc‘ﬂf@’@éc%ﬁdtﬁlam%eutlcal

l'evel of i1nsulin that nust be admnistered in the
compeaifgmneremothod of grgatsdnt icam, ﬁte%ampled C¢repmenadnﬁmsi£rmg inhibitors of

ehuco 7 BT AR L& riEPLRuFe S0 BTk TR Bhali R fucion i te

liver (€g.eitig@aditiche drfeQr Miprotdgd e BRuBsNiALSVRY Shpréving drugs (c.g.,
conbi nation with insulin. 25 Diseases and Di sorders

thl&lZO[ld@@f}}@ﬂVh@W@b DO ilBslarestrindn werehon (an pgonyl ures andor
tenagl? @' nt’fc'e {h% ﬁlu?% Ghficdl 2 %1%%%'1?1% %lano %}pag Coi%l?a diabetic

evel

dict, dudh %Wsathbedaﬂéieinn or Qﬂhdrl divlady tHe@dpyt h@r@icﬂ}ﬂéﬁ nd Ir@dIhce or prevent
and/ or treatnent of hyperglycem a and

hyperglyesanigy yEI@mcanw@}eét @ama@traﬁl@b ispartigHanly ipgrfsrred éhthgscomposition

does ﬁjdtack&?&p?ﬁ 111 i Tlf/gthg énlt'sf)hgfmé&{@ﬁnént %Qf“ B cdbined for
steroid diabet es i ng), gestationa

exampde ahgt £ Surdred pheoacdatioal dombeﬂnem bnewded dfytrathent affecting blood

ghwmﬁd@@%%@%nﬁEWﬂﬁé@éﬁygkgaﬁg reaL%lgﬁ?ggbeS|ty) Mor bus

hyperfunction of the adrenal gland, phaeochronocytons,
i nhal ation anaesthesia, shock, carbon nonoxide
[0087poi slorpamfgqulzdi horaemesivbns ldescridnd mateimery dwsussyisvben a person is

alread% 951%11%@[{%?3? | n’&]altilllsis H}l \l%)]y 2908 Oé& 7-9 51?) 2 007/ gglgtglgr? therapy,

adminiistiaB8@bh kb GoMypBSiIFiEh YieQimibad h@reﬁﬁ&ﬁtﬁ&ﬁﬁc&ﬂhb'aﬂ{cﬁlﬁt of @Sulin that may
well as for reducing the risk for onset or Erogre33|on

need §f behadnaihistaserb i@ i the ditights eergpayedyto ﬁhﬁdléwdt Phangylincibgle must be
oaminJELPRLASTRULDL P, OGO A RIS, Wi,
healthi mmi o diabftas tremgnegtsy CaB e foré, |ﬂﬁ@)c0&[}ﬂémbn$ ap&iribed herein can be
ucose tolerance (1 GI) or other pre-diabetes disease

formugafeéitte@ admistaredigomhination wﬁbrl@élgae di abet es by

years. The conpositions described herein can thus be

used to reduce el evated glucose levels in the blood of

a dbg¢asct araf Psotdeds by t hese pre-di abetic di sease

conditions in order to prevent onset of a true

di abetic condition. 10 Naturally, the conpositions

[0088];82 ﬁfﬁgblé‘(qnﬂ%ftf‘dng FRRIRISRerPR B e aRNRRRRAM RFGiGects to reduce

elevated glucose levels and/or insulin levels in the blood of a subject in general, and in

particular for the prevention and/or treatment of hyperglycemia and hyperglycemia-related
disease conditions such as diabetes, ¢.g., diabetes mellitus of type I and/or 11, steroid diabetes
(Morbus Cushing), gestational diabetes and secondary diabetes induced by other disease
states (e.g., pancreatitis, obesity); Morbus Basedow, acromegaly, acute heart attack,
hyperfunction of the adrenal gland, phacochromocytoma, inhalation anaesthesia, shock,

carbon monoxide poisoning, disorders of the central nervous system (such as meningitis,
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subj ect exhibits genetic risk factors increasing the
ri sk for devel opnent of a hyperglycem a- rel ated
waele@eassIor di sorder such as a di abetic condi t PONEPBOTI63970
risk factors are described Herein, and conprise, for
exanple, mutations of insulin, insulin receptor genes
and other insulin netabollsn1pathma genes,
cranioggfgbrak fgury| P pInTHEOBESHAYS jdieRsHC a&%ghye%ralaﬁé rnéWrbOéIa ghildren,
as Weﬁ Gs afglmr%iluélttlg rtﬁg risP f@[ngns%{ Gld g% isk'iBh %?ftthe afor ntﬁldg@'falseases by
or non-hunafi aninmals, 1n ereo regar eSS 0
nmdmagﬂgghwq&nﬂﬁMNﬂkanEMﬁnhmhmy:20 medi ci ne, for exanple,
cats, dogs, birds, cattle, horses, rodents and so
forth can be treated. [0091] In certain nethods
[0089]:j es CfjcReehg3cHBhE deRribOIRARIN {AMILLEE LidaeH HELRhRNE of impaired
adm nistered to a subject at risk of devel oping
fastinglglybatngs (IPQ)(amd@m bppmtesi ghacpsb olérdeest (IGT por dztyer pre—dga.betes disecase

sates Y BRA1GE iy Soffombeih difeic: PEoRERS TTe P oot faipetbod herein

can thh9B8 %];edStBQ’@dﬁde%Ke\fa&‘ét ébsé“[éilel%rlﬁ%b bldod Bﬁa@g%s@tmfe@‘éﬁ by these
conpri se, HLA- DR4, and HLA-

pre-dighesigodivense CO@ﬂﬁ@mS rlins rrdende oprevent eonsels of i hdiei diabetis, condition.

Naturegf‘ygigt 28%1'83%t1 (96]?9%)86% h%?%‘}?é?éé‘lg% bgdgg(gf%%%%ylactlc agents if a

subjecd cXBibit? gdnctid 1R Ta80R, inadgkiy 2QCGHsk1Br db%l(ﬁ}ﬁﬁéﬁt bﬂ I’e’(&fyperglycemla-
and di abet es- prone non-ohese di abetic

relatedydigease pupisPIdsT tushena dinkrids conddtiode oﬁwbmb iqur§ @di%‘Fr&@d herein,
and cgﬁgﬁs &6 e?aﬁoﬁlgg' ﬁlﬁ%@oné’“o? qnﬁlﬂﬁcﬁg{lhlﬁ r&(ﬁ)%rt ng§ Qll?c?toﬁ%r insulin

own e very inportant int e process
metabdlod gathwhapngams| . Today 11:122, 1990). Studies of NOD
m ce have mapped at |east 12 ot her susceptibility
genes to specific chronosomal |ocations (Prochazka et
al .gupRckence 237: 286, WO 2008/ 071790 PCT/ EP2007/ 063970
20 ; Todd et al., Nature 351:542, 1991; De Gouyon
et al., Proc. Nat. Acad. Sci. USA 90:1877, 1993;
[0090 95 s agén ﬂerpt%)gllélogf dgfcrlbeé\l%ereg( 6ad ga%nh}%lgt%Aeéigé al%g iEd of subject,
e.g., heRER bl n6i-hathan at¥aialll th BR3:tR&GEof, ARBlcsGRF ERO6 Rhd@! In veterinary
Nature 353: 260, 1991) I'n hunans, narkers near the
medicings foricnimplsigatn dpgk Sirgy. eaktls, hersesoroderss anth s forthl agg bs treated.
been associated with diabetes (Bell et al., D abetes
33:176, 1984). Cenone-w de searches and anal yses of
[0091F pedhf icertge nasthvay e desteibéd f hadinata | &ﬁﬁ}bosiﬁorﬂ %'Bcriﬂ%dt herein is
contribute to the disease . (Concanngn et al

admingsieied to 9 splyoctat righ9g de%@mpgrgta@et@‘? apch s%@c(g,s{ gan be identified by,

ce. Sl 3984 o R P LS 2R AR o, o

diabeteg.

[0092] Such risk factors are known in the art and can comprise, ¢.g., HLA-DR3, HLA-
DR4, and HLA-DR3/HLA-DR4 phenotypes. Other risk factors are described in U.S. Patent
Nos. 6,902,888, 7,173,119, 6,326,141, 6,316,209, 6,291,172, 6,274,549, 5,908,627,
5,786,221, 5,407,802, and 5,200,318. In both humans and diabetes-prone non-obese diabetic
(NOD) mice, genes mapping to the major histocompatibility complex have been associated
with susceptibility to diabetes and shown to be very important in the disease process (Todd,
Immunol. Today 11:122, 1990). Studies of NOD mice have mapped at least 12 other

susceptibility genes to specific chromosomal locations (Prochazka et al., Science 237:286,
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al., J. din. Invest. 102:1569- 1575, 1998).
Significant evidence for |inkage was reported for 10
wa@eooaloourdo 7 ¢M regi on on chronosone 1 g42-43 (EONER2WNTO63970
et al., Nat Genet 19:292-6,200998), containing the
angiotensinogen (AGY) gene Amy of these genes, as
as ot hers known in art, can be used as

1987 njfﬂqge?tsalf’ oNatpegedd §:p44, n]g?9é Q?bfieeyona@t #l.slropoNat. Acad. Sci. USA
90: 18#"1@59%@9&%136?%1 ePl‘t?c[ ﬂ%ﬁ%&caﬁh&c‘ielﬁsﬁ bi %998 rﬁ9t9HeS@f{réze et al., J.

recogni ze, e to ascertain, using
Exp. MednlSCLEBS?buth%ermmﬂﬂr etrrﬂntNﬁtumwSSh%ﬁarms émmh@aleemls Nature

353: 2%{% lég Sp ¢ falg%lﬂsl% grté%ggret f:grpsghgf ﬁ]&»ﬂ% g]g%zvt ngcrtérblggl have also

been @sg&&ﬂg@%ﬁddlhﬂetéﬁ@épé’hoﬁ qjlaﬁa@s 4. "1“76T5198t45;atGean}nleQ7Wde searches
t he exanpl es bel ow. EXAMP Exanpl e Suppl enent

and agahybey off Wptcefer gerfod 0943 1d®ngﬁqu lae heasﬂ 17(/\/&191 phaepamtebutbyto the disease
(Concé%uﬁn?l% a1 Zitltgé rgeggl%r@&a{n 1§{9§t 31591“ s e‘hﬁl nHhAMs7 614, 1994,

Davie§ P, NaciR, 371019,0@360&9%@\%1{1!& aBCNgk GO 19@9@‘300 1998; Verge et
fumaric aci d, and g&@of ni aci n, and 250

al., J. ﬂ@g/_\tngd)o% 1%9 h@75@fl e Ny gnEcoE e@gtg)lce Nr|11r;rlgage was reported for
an about I ent Son C rﬁgmgso ”Pi;{coor %)étﬁn% tet gp%?aﬁtﬁe&g%?%-@ 1998),

re pu hase rom apan

contaid gang ang‘i@el%ﬂl@%ﬂQAm )@nﬂ Ringrofahest @iy, dawai hs otdatsCthown in
contai ns_  40% by vol une of coenzyne %%W 4 was used as
é C

the arfg ganbawsd @elarheﬁs for &dcatipang i’rélﬁ%l%“ fbis eloRyag fiabgies.
of the effects of glutamc acid and gl utam ne,
gl utam ne was used in the supplenent instead of
[0093p! utBEwise slatedlin the art vaitladcogmizz, oabanelle td hecgeipplengnd more than
was t aken q§%30 t he vol unteers m%th 10g m _ wat er 28
routing; GYRETHRCHAY, NURLPYS AYIYHEN S It SHEdHS SPBitucaH@ad procedures
describ&Pherein] AP bqFPHENY AURtREIBto RARcHBpassABiMBaESpelofl the claims
(average 38 years old), weight 45 - % kg (average 62
that fatlgyv, the weerfigesabaownd two nmal e participated in the
experinments. Al volunteers WO 2008/ 071790
PCT/ EP2007/ 063970 21 were confirnmed by bl ood test
bef ore the experinments ExAMPEESei t her di abetes
mellitus nor |liver dystunction. [0096] Standard ora
gl ucose tol erance test (OGIT) was perforned using 75

Exam eqngu le ent%nglvgﬁl%?e rdl ssol ved in water. The.
ted with volunteers which were

[0094pt A sagdlerhatt wasrpeepdi@nby n{mug SOgmlefr a8t ighgin 0ORHAhIOAS1.5 gram
and conse%uently hung rﬁ The (#%Wucose di ssolved in
of glutzgtie pciga?00Ba ef eteing. tiime of Hbeflavas 189 marf syesipistagisl 400 mg of

furnalrﬁI &‘?&j M@SIG ?A%Bf %{a i ah@%%%%g ?ﬁg AB10P26 (fl@(b ln%\gbpgoenzyme

poi nts ofe starti eri nent
Q10). 6311 1ﬁ)gredlnnts of the supplement, except coenzyme QlO were purchased from Sigma

Aldrich Japan (Tokyo, Japan). AQUAQ10P40 (Nissin Pharma, Tokyo Japan), which contains
40% by volume of coenzyme Q10, was used as coenzyme Q10. In the experiments for the
comparison of the effects of glutamic acid and glutamine, glutamine was used in the
supplement instead of glutamic acid in an analogous manner. The supplement was taken by

the volunteers with 100 ml water 20 minutes before starting the oral glucose tolerance test.

[0095] Four volunteers, age 26 — 48 years old (average 38 years old), weight 45 — 75 kg

(average 62 kg), two female and two male participated in the experiments. All volunteers
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120 mnutes after drinking the D-glucose solution. The
bl ood was centrifuged imedi ately 10 after sanpling,
wa@easihorioed gl ucose, insulin (immunoreactive i NBCI/EP2007/063970
IRI), liver and kidney funtltions, and fat rel ated
exam nation factors were anal yzed by BM. ( Shi buya,
Statistical analysis of the results

Tok

were mfv rggsh dmfclﬂ@@& fRpt Poforethe, cxprdmews . tg haxe ngishqrtligbokes mellitus nor
{QE of significance. Each experinent was

fiver on Bébted on a different day. 15 [0097] There was no
significant difference between the different

vol unt eer liver and Kkidn unctio d al so not
[0096],; ¢ ot &f araf glupes tplspanpe fost @‘E&bﬁ% BETCgruStg tangrams of D-
glucos-Erkﬁss%f\;eﬁ Gh Svat@f THGPLRRLATBRY SshdbRadvie] %Qﬁ’t@et@%lch were at

insulin levels in these OGIT experinents are shown
least fioi g10rd_ ttend/ Bours @spfesttngv@ln;ht(ohﬁ{land icomsgnoanelyciungsy. The D glucose

dlssolgqjiéﬁl Vééﬁ%l’n 20 OOQ%‘L Wﬁilals %&121885 B‘IEH% Vé)idt}teéqy%l ? oo% was taken from

the volifté@agele FollotvinP ARERpSIhts: Of BeFbreastdrBRg t@f&cpéﬁﬁﬂéﬁﬁ] 80, 60 90 and
normal levels earlier in conparison to control

120 mpptemefesrdsinking tha- gblcewmww t Hlee 131199@ Iwﬁmntnfqgﬂdslmmedlately
after % §§ pg u(fé gf;’ogal % S’ 1§% &m g uCunsor agtg\g rle el::i:m lgirp:el Ry a%g,;l kidney

ﬁmctl@hsu c@gdefat Melateh eexbhmmﬂlonl fac@eld et ® Bnallhrls By [BVIES (Shsbuya, Tokyo,
were achieved with lower blood insulip |level (Fi

2
Japanp sStatigicabinahyis ¢fathe §%}téwaé RoRfuctedsly i gt and Rﬁé)s ivad Befined as
the le\%ﬂgf §1§fb?i%ncteo E%l:l? L‘I‘% s ESm Al sngld(ﬂ%jrm?tfcfa r-a
nmea atients wt uce pancreas function with
regard to insulin productlon and/ or secretion wll

hus _benefit fromthe 03|t|ons bed. Exa
l0097£ ?}}hgre Yruep Sienifiast Qﬁ% %35#&6% AQlat nggldhver and

k1dne§ ﬁﬁl‘étl&p ah@9R8hof Rfth trbgir$ [@ﬂﬁ% fgrr@ﬁ%dte@éﬁnna@iﬁﬁ oP E&ﬁﬁll The effects
adzuki paste and one with sweet cream per

of the\sopnlemelaromddoed gluieoke andtiadulindevaly inghefed@@d Tafkpemwents are shown
N e . 780 Kcal, protein: 20 gram
in Fig [ B30 GG R bt ae N syRim ey saach. breads

were eaten by each volunteer within 10 m nutes, and

bl ood sanplln% was performed at the same tine points
[0098hs AfestowbedFig lEveiepl the supdementsyisc gpnsamatly blogd cglucose levels

mrc LTSN 50, B0 Gl B RS & W grion

contrd] @gRinteets sotdivirgcedisemed i Qfppeeicht.ofThukieths ypjdlemett shiclds the
on bl ood glucose and insulin levels |n t he snack ]
humarb]a%(g/dfr@%ﬁép@slq;é(ﬁtb@%ir%u@q%me srgnptlr@ducgs det@ntlon time of glucose in

PEC

the blfégtﬁ Sﬁls‘ltidéixtt%n\&//\n tﬁiglbﬁ%eﬂ%fbroéecglﬁﬁgg \G\ﬁtnﬂ féx%lr 'bfb)od 1nsu11ﬁ level (Fig. 2),

1nd1caﬁug) Hae metlonpmfdei;sdiemlhlh\sasmfﬁcmnitvtamiag gdlwsseefrbm:iﬂls blawd after a
en cons nnre conpl ex 5 food

e .vol unt.eer
meal. g 886‘“@%3’0%%13“6%\‘@#?@%% éfYn‘th Fie36h ' iRakR PTgdustion and/or

secret&h%ﬂ%ﬁius%bﬁteﬁoﬁlrtl‘i’é'%c;ntﬂfosﬁ 1089 descrip@fl | ess insulin was
needed for gl ucose cl earance.

Example 2: Oral glucose tolerance test (OGTT) and snack bread test

[0099] For the snack bread test, one bread with adzuki paste and one with sweet cream
per volunteer were used. Total nutrition facts of two breads were: calories: 780 Kcal, protein:
20 gram, fat: 18 gram, carbohydrate: 130 gram. Two snack breads were caten by each
volunteer within 10 minutes, and blood sampling was performed at the same time points as

described in Example 1. Statistical analysis of the results was conducted by £ test, and p<0.5
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[0100] Based on the results of Exanples 1 and 2, the

fact that el evated bl ood glucose I|evels are nuch nore
wo 2psadiyoec! eared fromthe bl ood when usi ng t hePCT/EP2007/063970

suppl enent nakes the 10 cdipositions described herein

ideal for the treatnent of disease states associ at ed

wth hype ycem a. Exanple npari son of
was d@ﬁfﬁﬂﬁéﬁ%ﬁ glmfwsagmﬁwg% ) %@ﬁ%ﬁ%og@wmle@e@qyltt&ﬁ%élucose and
T
nsui 098] n e R B DSkl Ly TSR A, LS S0kl

immua@eattior ihsudihyt ﬁ]asnmetentsWuhehle OGTh eessdtppli &xemple 1, the supplement
kk_ Lutan1ne was use |nste d of L Ean1c aC|d in
provi Hg

S GPPF AREAHAGRUS GHECT dQ e ﬁéwat?a b Sensydng ore complex
food: B%d SRSk Ped \kz&et@@@c‘%d%l‘ﬁ%@@&gs%ﬁs BIRRH] AR oA the blood,
Statistical analysis of the results was
amibanmduntwdnhydutﬁtghmpﬁandngxﬁ 5 was defined as the
| evel of significance. 20 [0102] A conparison of the
effects of supplenment containing L-glutamc acid or L-

[0100P! UtBUZED®n th& trékufts Of HXbRPhsal uePoetiRNfct favkicate@W8cY glucose
I's shown in Fi 5 and 6, respectlvely Rl :

levelsjargrovieh eaare |ra/mglwsl@ﬁr¢dn frow e droadewhenc usisg sl wpelemont ptakes the
but ,w th d; utam.c a
comp(gsltyon%ngiesglilbeltli hi:reln ? L 1’91't e ére%tgll gft bdlft cg se:ats%1 sta;%es %ssomated with
hyperglhtdnaial ne;  Control : CEWT wi t hout prior adm nistration
of supplenment). Wiile the supplenent including 25
glutan1ne i nstead of glutamc acid seened not to be as

[0101]N| t ﬁl"d %srnlm:s Whlether nt trhakdsl amd dlffﬁ)émmhle dffecEfchE(ﬂGTTif glucose

t on bl god cose i.n hu condj tion

degraf gsf Truiedir astombadhenms o aped fhi CSppIclfBhiL-glpmine was
used iGREREOALLRARarh RWcR] ROfe Quﬂiﬁé}ﬁﬁlt i€ \¥&ihe te%% Blood glucose and IRI was

(hypogl ycem a), the suppl'enent was taken by vol unteers
nmnnmndhmﬁgﬁgghmnmnemunexbunnmﬁshbwtﬂ §nyﬁhmﬂgndad$bf&nammhsW@s

to . eat, or, drjin Bl o Iuc d R re nonitored
conduBd 3R Gl TS VpopeieedS Bele SR SePEE Sanp! | ng f or

the OGIT. WD 2008/ 071790 PCT/ EP2007/063970 23 [0104]

Bl ood gl ucose | evels were stable throughout the
[0102kx pek jprmRE SOt Rl the ctlicete off supptesnenpfeconigarindw-iutgodc acid or L-

glutanrgkéJ %8?1%1‘6\,\@1{ glogﬁt ctoge( adnd[ Hl@ulgl %gglﬁ ?libv&}r%ql I@éeg am%t Eeg]‘[)ectlvely

OW an means
(IRI: tmeusorptere msuﬁﬁ)eﬁlﬁtammamg tsoppltaentofvith glumﬁlme but without
gl ucose | evel per .se, and the bl ood gl ucos

glutaneele rﬂcrdm@hur?@néfap@cf@x ofupplsgncal, WFheHJélFﬁmlﬁraélq .bm péthoytoglutamine;
Contr§* ORFIT l)vﬁ}{&lt rior 94 f# o%ﬁo?uco n?é?llt pg i IErnr%fSlt including

the supple t on b vol u
glutarmlne usteadrof ghotanid acod seaneshmt/rtmh& eﬁl &jfecﬂ[ve bt absolute blood glucose

tevels 3P PEEEY  difrkehicnisng) yBehfaR et ST b Heg ¢ him in the blood.

suppl enent when the vol unteer was

Example 4: Effects of supplement on blood glucose in hungry condition.

[0103] To evaluate whether or not the supplement can cause a too low blood glucose level
(hypoglycemia), the supplement was taken by volunteers in hungry condition, but without
anything additional to eat or drink. Blood glucose and IRI were monitored at the same time

points as for the blood sampling for the OGTT.
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hungry, i.e., if blood glucose | evels have returned to
normal . 10 Exanple 5: Oral glucose tol erance test
w@ a88/0)179% t h Cynonol gus Monkey [0105] Cynonol gRGT/EP2007/063970
nonkeys underwent oral gl uci¥se tolerance test (OGIT)
in tmo groups either with or w thout adninistration
uppl enment described in Exanple 1., Thre

[0104]3n| r%pgd BBICOHr lsvgls weF e stakle dhroggloud lylpﬁj@g@rlm\?nts and no side effects
d

ot oo BRI B L 068 LYl e o

not shoivayt €bis efans eéhal fhel soppliengngdacs (mSECaiBJ: tdo low ¢fl:0Bload gkgose level

per se b%ﬁiépé\go%ag@%%%& VA g]%a gerc‘éc Istlget suug)gfelngygt ar?lélgr%teﬁgg excess levels
of blo@ﬁ‘ b8 SHIPUTRS AEL &F thO@FbRehehPEn 910’69 Q$R080]MEIs QP volynteers in

gl ucose as well as insulin | evels were determ ned.
hungrf @Qmﬁllom siwownin Rigki7g. [t8s apparanitha] the Hvémdnguccsc dévadglwere not

t | t, bl ood O | | t
offectohpEabE G B BN hAIHG ot A RSO GRORE Fhalunteer was
hungrPdicntif BBEd ahiesSevdPhRkatnarkdao hewan. | evel conpared to

ani mal s that had not received the suppl enent
("control™). [0107] Statistical analysis of the

Exam}gri!% rb:u btrail g\{\anggs seC %T%q’ﬁlgcteﬁ gst EQG&% ) W ?éltC%aorr}goI%uS%gnkV\eays

[0105Bt at@ygloh@adusy mdhkisf intpkerdi flabrotunose (tbictaddé teda@®GTT) in two
observed at the tinme points 30, 60, and 90 m_nutes
groupsf ¢ier A6k o Stithawt admisistiaien of [he sEPRIONERY @ﬁ«?cnlf@msﬁxample L.
as R .| n.le
Threegntnﬁalg%?#qo%f) NS o?édm) @gyﬁéﬁi‘d ééivrln %?E%g}e\f}z W vlzé?ght were
dissolsadppl éfremt \xsllmvmxdl adrsinisoargd d/ﬂ%pb%-@as‘mc ahtubhtded 10 rmunluters before

at 60 an m putes after oadin t.he gl ucos
loading glygosg,pp ma} %}%ﬁﬁ%g/[ﬁ@ bodetiowBh abPats geinuteHOR e blgod samples
were éo%e%ted Tho S3(P“6f)f 60,8701 ¥R ang 18 'nﬁhut%@hﬁéf léécﬁﬁlg fHe?ﬁ‘éos@%olutlon
determ ned By t-test (1ével of significance:
and glwDs2@0 8/c0 28 T801IPCTLEPZIOWL08B9ZD 24 Exanpl e
Effects of varying vitamn C concentration in the
suppl ement [0109] In order to examine the role of
[0106)i t 3AW Bhdwd th EREL $SURPRhEAREhading rbécvall fhecdy Ppl@ﬁlenm&d glucose
results, experinments with three of the healthy human
levelsysspringt toe decragse equeld tkeginpingThath thepd) imgntestimerroint and always
c a n st er e
mamtauf?&fj I%etrlr%%lil r FGV%EE[]{H\BA%IIGH t’ohtaﬁf%age%ééﬁct hgtc{] %o?%&é%ed Gl %upplernent
Cbon@aﬁunts/concentratlons. In a first round of
experinments, the volunteers received the suppl enent
described in Exanple 1, but supplenmented with
[0107gdd'§t§t%ﬂ@£1 a‘haBrsg JHthe Yésﬁl%gs Ebr{c{%l {ealb v tte%F”a dp<035was defined
.0 . ater experinent & sane unt eers
as therlexcdiod e@ntﬂumces upplativecdllydegcficdne diffaneriee drus® wlas observed at the

: howe ut.vitamn C. The.su nt was taken
time pg{y HE oLt o iBurb pEE BiRes et
D- gl ucose sol ution. Bl ood glucose Ievels and
[0108] With regard to the plasma insulin levels, as shown in Fig. 9, the group of monkeys
having received the supplement showed a strong depression of blood insulin at 60 and 90

minutes after loading the glucose solution (data are plotted as relative insulin level (%)). This

difference was statistically significant as determined by #-test (level of significance: p<0.5).
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10 IRl levels were nonitored 0, 30, 60, 90, and 120
m nute after uptake of a D glucose solution, and the
wo emaltar e depicted in Fig. 10 and 11, respertT/ER1097/063970
(Control: OGIT without pridi4 admnistration of
suppl enent ; Suppl ement: OGIT with prior adm nistration

of sup Iement SuppI ement - Vltamn C CI;‘-TT W th
Example 65 Etfsetaoh vayingvil@min 3 2 SURNIARSE et

0109§ mﬁhletﬁ[?é}t t0. ex\éhﬁliéWH’é 1% 4gf V%-E ﬁ" fnhthg lgmi%t and 1ts effects on

ration o supp ement wth 1ncr ea
OGTICresoln, erperimantst4gh Hugg pf thEhealtieshirhan vﬁn&teer@ (hyaii s eﬁhducted. The

exper i 252 A oy B SR B Chnb en, e

with &il?lfeiréﬂ?dan%n%%np@rﬁﬁltlonso‘c B §nfidst GARRE of [&p%eﬁ ﬁﬁo%‘lunteers
in Filg. 10 and 11, the increase in amount of vitamn

received dm supPignteot Besgbed( Exaroie 1s bppsuppienicnéidawitio bdditiveal 4 0 gof

., a appar ent act. - hoth supplenents induce :
vitam U (BBP R BRS0D: TR hSer AP e o G received the
supplén@eﬁ@ e REibbAMURRABAS i HEwERS WithduBtitdoli (SamBe Eﬁ%ﬂfement was taken

Furthernore, the suppl enment without vitamn C did not

by thetgluntedie2 G rimsemkasercaipfake of 8- g@mﬁ@oﬁ@@t@ne Blegrcguegseagvels and
IRI level'f? W%reor%gm‘%mw Sy %@eg)’(y %d 19() Iﬁlﬁ&te Sé%'t&p u}?ﬁ%ﬁ?e ?f a Dt gducose solution,

cont

and tHe, rebiil® aﬁmbﬁt&mﬁl Bilgi 110 alhedluc; e@bpbdsteveqe(@cmlrdl 00GAT" without prior
i, mmunoreactive insulin in the blood in response to_an
adminjsyatien o sypplenetdSupniemel: Ol aiBaries adpHeisEyiny @f supplement;
nt [ u t (0
Sup e P g Bk PPLRIRA' CRESfupplement
Supplﬁ’lméﬂt I ¥itagivi £edg: @GDE vall pridroadasiaBtrhdomeof qupt@ndmo w'rlhriacreased
n routlne exp ation, numerous equival ent
Vltamlflhé tiile é‘gnpg@b T BT BieEe Sorpsd Zlé%"c? Fagmple 1.
Statlstli‘c%[ %ﬂymssé‘ictlﬁe @&;"dlty A8 b SRR W%és@' eheH<HS \Q@s é{!ﬂn'%bl rzls the level
the scope of this invention, “and are covered
of sigfikdngd ng cl ai ms. WO 2008/ 071790 PCT/ EP2007/ 063970 25
Clains What is clained is: 5 1. A conposition
conprising: (a) one or nore of glutam c acid,
[0110P! UtANIHARn i FRE. Adrand 1t heke eRfreas®lin ams@ltlof YRBRBOE fron g to 5.0g
one or nore of cystelne a prodrug thereof, or a salt
in thet sypplearent (i) newve rangroappaisnt mnpnst Halath su@plpm@tﬁs ugduced a higher
blood Ql%rogeogugnogflér gatéc' @1&1 t%ﬁuc%afl%vel gar{n%gﬁorg{lc%&? tn%[uﬁ Iel raé g}e’ same time.

Furthétfhofeg ) the napplemeny ﬁ/mhf)utf Ul@hinC Cadllddnotahapvl’eoﬂfeugohblﬁfced)fcffect on
or a salt thereof, (f) one or pore of niacin,
gluco§§rcg%ﬁrwet fran sy blogqi ag aap oppayEbfor the supplement contalmng vitamin C.

However, even without vitamin C, the supplement still reduced the demand for

immunoreactive insulin in the blood in response to an increase in blood glucose, compared to

the control volunteers who had not received any supplement prior to glucose challenge.

[0111] Those skilled in the art will recognize, or be able to ascertain, using no more than
routine experimentation, numerous equivalents to the specific compositions and procedures
described herein. Such equivalents are considered to be within the scope of this invention,

and are covered by the following claims.



(g) one or nore of coenzynme QLO, a prodrug thereof, or
a salt thereof, and optionally (h) one or nore of
WO 2a0807119€C, a prodrug thereof, or a salt therepdT/ERBD0O2063970
The conposition of claim l2swherein the conposition
consists of (a), (b), (c¢), (d), (e), (f), (g), and
optionally (h). 3. The conposition of claim1l1l or 2,
wherei n the conposition does not conprise glucose. 20
4. The conposition according(ﬁohgnyone of clains 1 to
3, wherein the conposition doeshot conprise (h). 5.
The conposition according to anyone of clains 1 to 4,
wherein the conposition conprises (a) to (g) and
op¥habisglaignedny:  and wherein: 25 (a) conprises about
0. . 0 g. of glutamc acid, of glutamne, or
L oékggm%%ﬁ@?%gbpé%ngf glutami c acid and gl utam ne; (b)
(a) conpoi mes dlpbtuthm:. abidy gtuwarainoid prbArug thércety st @kalethercot)

conpri ses gbout. 0.01 to, about 1 f riboflavin; (d)
©  CBRbTBeE [53FInG. orogriedheiBther A543 Fegticci nic aci d;
(c) 3an(Sr)m?f%rﬂi*rib%%yiﬁp@ﬂﬁodglﬁﬁel&%% 9{ 20Qtthedog of fumaric

aci d; f) conprises abo o about 30 ng of
(d) nbeeommoleyf stommpir iasidsa plodutg tBeRef, gr b salathereof;1 g of

coenzymne - and .(h) c ri ses. abo .1 to about
© SO SUS R A cit OBBRCHT o P EBIG0Y 063070
()  26nEor bR TATRAS iatprédiu@ et diGak theddrone of claims 1
to 5, wherein the co§E05|t|on consi sts of ég) to (9)

(8) ante opnpraficognzyne, Q Hhd piwdingthercof 0t acehphdredsanbout
ontiongits (B & YL BN GG el P e o G fRer s

(b) conprises about 0.1 g to about 10 g of cysteine;
(%; conprises about 0.01 g to about 1 g of ribofl avin;
2. (dye compesitdso s Lovierely the cemprpition ¢nsistsafdel fpe(c), (d), (),

(e . rises about 0.01 g to about 1 g of

ﬁ%(gﬁﬁﬁgppg&g@yggﬂp(f) conprises about 1 ng to about 30 ny

of niacin; 10 (g) conprises about 0.01 g to about 1 g

; d h [ t, 0.1 gt
3. g&g%goergégsgt?%%[&lqi%m or %_vahe%eqmel cso?nspoglkf)igrl{ does not%omgrise glucose.

4. The composition according to anyone of claims 1 to 3, wherein the composition does

not comprise (h).

5. The composition according to anyone of claims 1 to 4, wherein the composition
comprises (a) to (g) and optionally (h), and wherein:
(a) comprises about 0.1 g to about 10 g of glutamic acid, of glutamine, or of a
combination of glutamic acid and glutamine;
(b) comprises about 0.1 g to about 10 g of cysteine;
(c) comprises about 0.01 g to about 1 g of riboflavin;
(d) comprises about 0.01 g to about 1 g of succinic acid;
(e) comprises about 0.01 g to about 1 g of fumaric acid,;
(f) comprises about 1 mg to about 30 mg of niacin;
(g) comprises about 0.01 g to about 1 g of coenzyme Q10; and
(h) comprises about 0.1 g to about 10 g of vitamin C.
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7. The conposition according to anyone of clainms 1 to
6, wherein (a) conprises about 1.5 g of glutamc
wa@edod/p71060 gl ut am ne, or of a conbi nati on of gl BCERPIN07/063970

acid and glutam ne. 15 8. T}e conposition according to

anyone of clains 1 to 7, wherein (b) conprises about

0.5 g of cysteine. 9. The conposition according to o
6. ahhoremppsitpriageordingotoganygheradi glaifns) 1 dorfprivkeseingihe pomposition

.20 0. 04 f,riboflayin, 10, The conposition according
COHSIS(%SOOfg(ﬁgtoOn(%) %I%d %Rtlé??lﬁl& @)t%ndg"?her et ei n (d) conprises

abogy cofhplis@ &ous OCICE b abagi ) g28f diktamibacidp 6P QRitdrhido, or of a

according.to anyone of clains 1 to 10, wherein (e)

confinlipafiogfglutapicacid yid glu@ming aci d. 12. The

C L [ clains 1 to 11,
WRIRGEH R LBECET 8 B8R 1A inc F TF G ne 30 13,
The compriesiabbor).Acg or shoug 1 e faibplmenpf clains 1 to 12,
wherein . co | ses aboyt 0.25 g of coenzyne QLO0.
W SOBBTO PSR BRI E EPI ] IGHEMIS 08 The
3E5Q8ﬁbﬁ&%%b§&ﬂﬂéﬁgﬂgm&ﬂn@%Mﬁﬂﬁm&ﬁc&h&'”B,1 to 13,
erein (h) conprises about” 1 g of vitamin C. 15. The

c Girposptisconbaddonditmgbaub 3amenrferiafinicl ai ms 1 to 14,

rein the.co ition is i 5 tabl form capsule
DB et RIPAT ke Ol 3 hogPd PReT oA
S HDRLAIFEKEs HBHIN.1 $ithdbdie 0GUTR@SHid N according to
aggongﬁgf cl ai ns % to 15. 10 17. A pharnmaceuti cal
conposition conprising the conposition according to

.. i . 5. . t . t]
1 R ]SSt T AR
1.5 g bhglutarmité had, @RamBicne Edndonitsiadion g ghutarhidaciitdiidetitadine.

therapeutically effective anmount of the 15
conposition according to anyone of clains 1 to 15,

8. ngtﬁ% ggﬁﬁg{ﬁiﬁ&{ .h{b%rcﬁﬁ% ’rPJ gﬁ(ﬁ)ﬂg io@%laiﬁg@etrogﬂ,mﬁfgiﬁ'(b)l&mﬁises about

treating preventi ng
0.5 g biygystegleycem a-rel ated di sease in a subject in

9. The composition according to anyone of claims 1 to 8, wherein (c) comprises about

0.04 g of riboflavin.

10.  The composition according to anyone of claims 1 to 9, wherein (d) comprises about

0.1 g of succinic acid.

11.  The composition according to anyone of claims 1 to 10, wherein (e¢) comprises about

0.1 g of fumaric acid.

12.  The composition according to anyone of claims 1 to 11, wherein (f) comprises about

0.01 g of niacin.

13.  The composition according to anyone of claims 1 to 12, wherein (g) comprises about

0.25 g of coenzyme Q10.
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need thereof, the nethod conprising admnistering to
the subject a therapeutically effective 20 anount of
wo b@soorposi ti on accordi ng to anyone of cl ai nePAT/ERP2025063970
thereby treating or preveriding the
hyper gl ycem a-rel ated di sease. 20. The nethod of claim
19, wherein the hyperglycem a-rel ated disease is Type
14. | Th¢ spapesstiomadepidingto anypae pf claimahbtee §3, medr¢in (k) comprises about
teroi g di abetes, gestational diabetes, secondary
1g0§ﬁ§%éﬁg%’ 25 Morbus Basedow, acronegaly, acute heart
attack, hyperfunction of the adrenal gl and,
phaeochr onocyt one, i nhal ati on anaest hesi a, shock, o
15. ¢ APe eompestiand @@o@@}%‘r@rﬁnﬁ@ge Q,féﬂquﬁ)éi litodl4, wherein the composition is in
[ (T O]7 i nor, idiopathic
tablet;1R§/IfriJ1[glrcgll';r S)?l({:e:r%hgi p(?vpr%egifg%% géﬁdnqah%l'l ycema (IFQ or
i mpai red gl ucose tolerance (1GTI). 30 21. A nethod of
treating dji abetes in.a subject,.the nethod conprising.
16. aérf%ﬁﬁgphe%n& PIRTRENSS H@&p%l@neaﬁ%rsgﬁgttpo%%ne o cfiims 1 to
15. according to anyone of clainms 1 to 15 in conbination
with insulin therapy, thereby treating diabetes in
t he subject. WO 2008/ 071790 PCT/ EP2007/ 063970 28 22.

A .nmet hod of. preventing or del ayjng onset. of s to
17 o B icf O O O mTRIE S G9TEPosBiog 1 SPpe (© anyone of
claim@did s stering to a subject at risk of devel oping

di abetes the conposition according to anyone of
claims 1 to 15, thereby preventing or del aying onset

of 0 - I.abet ' ject. 5.23. A
15, oty REPRAPSTR Rl Bt RS Py RO priin B geroot e
methodl edigpridsnd BdRisdBjiRCto tHehaibjorehberapantieailgicffgctive amount of the

identifying a subject at risk of devel oping di abetes, .
COMPRHTH AEPITIERe £q fgyeRs afheladifpjlede thethetbpolipttingnor preventing

hypmgﬁggﬁgjng to anyone of clains 1 to 15, thereby
eventing or delaying onset of synptons of diabetes

in the subject. 10 24. A nethod of preventing or

del ayi.n set. of s tans of diabetes in subj ect, .
19 ﬁememgwgﬁr%ﬁwﬁ%nr% ﬁﬁrslfpﬁa%cean%,-_{ﬂﬁ?ts@@lsg#erms% subject in
need @bredEUet ARG HrARRIRSadrAARRRT Hitsd QIUjRD altBerapRically cffective

subj ect the conposition according to anyone of clains
amoutlt o tlk5 comheniteday aproediegttongnyone ofedlayisny tonketthofeby treating or

reves 1%og§ ofldiaquﬁi Hﬁ %he subj ect. 15 25.
preveRt b Y pSRLRBTARRY ds Sy one of ¢laims 1 to 15 for
use in human and veterinary nedicine.

20.  The method of claim 19, wherein the hyperglycemia-related disease is Type I diabetes
mellitus, Type II diabetes mellitus, steroid diabetes, gestational diabetes, secondary diabetes,
Morbus Basedow, acromegaly, acute heart attack, hyperfunction of the adrenal gland,
phacochromocytoma, inhalation anaesthesia, shock, carbon monoxide poisoning, meningitis,
a craniocerebral injury, a brain tumor, idiopathic hyperglycemia, impaired fasting glycemia

(IFG) or impaired glucose tolerance (IGT).

21. A method of treating diabetes in a subject, the method comprising administering to
the subject the composition according to anyone of claims 1 to 15 in combination with insulin

therapy, thereby treating diabetes in the subject.
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26. Use of the conposition according to anyone of
clains 1 to 15 for the manufacture of a 20
w@basamaeeut i cal for the treatnment or preventiPCT/BP2007/063970
hypergl ycenmi a and hypergl ycri a-rel ated disease
states, in particular Type | diabetes nellitus, Type
Il diabetes nellitus, steroid diabetes, gestational
22, dihamethed of peevsnidag pr delayas @ssct b spuptoBaseiddabetes in a subject, the

| . N . k f i h ..
methoggp:ognﬁggﬁl&yaéiﬁxﬁgﬁ%ﬁlg gcgr ﬁs%‘tﬂ%%t;at?glrsrlé ’ol?%égﬁeg pg{fé: ‘gﬂre]lggte? ]Ehetco%lposmon

accordin@ es hin@sik af cladhotko 16 athbeby PaneKiitieoPdS@ng Basct of symptoms of
.. meningitis, a craniocerebral injury, a brain tunor, 25
diabeteg|inothasmiecthyper gl yceni a, inpaired fasting gl ycenia
(IFG and/or inpaired glucose tolerance (IGI). 27.
Use according to claim26 wherein the pharnmaceuti cal
23. i & fothodloditpesl chong oadatying tonsdtiodrsymptomondf diabdteninng sbject, the

insulin, . .. : : Y L
method comprising identifying a subject at risk of developing diabetes, and administering to
the subject the composition according to anyone of claims 1 to 15, thereby preventing or

delaying onset of symptoms of diabetes in the subject.

24. A method of preventing or delaying onset of symptoms of diabetes in a subject, the
method comprising identifying a subject at risk of developing diabetes, and administering to
the subject the composition according to anyone of claims 1 to 15, thereby preventing or

delaying onset of symptoms of diabetes in the subject.

25.  Composition according to anyone of claims 1 to 15 for use in human and veterinary

medicine.

26.  Use of the composition according to anyone of claims 1 to 15 for the manufacture of a
pharamaceutical for the treatment or prevention of hyperglycemia and hyperglycemia-related
disease states, in particular Type 1 diabetes mellitus, Type Il diabetes mellitus, steroid
diabetes, gestational diabetes, secondary diabetes, Morbus Basedow, acromegaly, acute heart
attack, hyperfunction of the adrenal gland, phacochromocytoma, inhalation anaesthesia,
shock, carbon monoxide poisoning, meningitis, a craniocerebral injury, a brain tumor,
idiopathic hyperglycemia, impaired fasting glycemia (IFG) and/or impaired glucose tolerance

(IGT).

27. Use according to claim 26 wherein the pharmaceutical is formulated for

administration in combination with insulin.



